Water is Life:  The Earth’s Hydrosphere and Its Impact on Living Systems: Grades 6-8 Earth Science  (Expeditionary Learning/Student Achievement Partners)

Unit 2: Global to Local:  Understanding my place in the Hydrosphere  


Water is Life: The Earth’s Hydrosphere and Its Impact on Living Systems

Grades 6-8 Earth Science Module

Unit 2: Global to Local:  Understanding My Place in the Hydrosphere 

Module Overview: This module consists of three units. In Unit 1, students build background knowledge about the central role that water plays in all life. This unit includes a close read of Barbara Kingsolver’s seminal text “Water is Life.”  In Unit 2 (Global to Local: My Watershed in the Hydrosphere), students use the US Environmental Protection Agency MyWATERS Mapper to explore the specific rivers and streams and watershed boundaries for the major US watersheds and the USGS National Water Information System to examine surface water flow, underground water levels, and water quality parameters for students’ local watershed.  Unit 3 (Scientific Writing: Using Evidence to Explain the Need to Protect “The Water Commons”) provides scaffolding toward students’ summative writing assessment (see below). 
Module Big Ideas

· A small portion of the water in the Earth’s hydrosphere is accessible for human consumption. The amount of fresh water that exists and where it is stored affects us all.  These fresh water resources are distributed unevenly around the planet as a result of past geologic processes and more recent human actions. 

· Scientists and engineers read and review multiple sources of scientific and technical text to evaluate the merit and validity of a claim.

· Scientists communicate information, evidence, and ideas using tables, diagrams, graphs, models, interactive displays, and equations.

· Scientists use models to make and test predictions in order to make sense of the world.

Module Guiding Questions:

· How can the properties and movements of water (around the Earth) help us explain the phrase “water is life”?  (Units 1, 2, and 3)

· How can we use the water cycle to understand the phrase “water is life?” (Unit 1)

· How and why can water quality issues in one watershed affect the quality of water in other watersheds? (Unit 2)

· How do our increased understanding of the hydrosphere, watersheds, and human uses of water impact our fresh water resources?  (Unit 3)
Unit 2 is comprised of five 90-minute lessons.

Unit 2 Overview:  We use water in a variety of ways. Humans drink it, swim in it, wash with it and travel across it.  Waterways are used for trade and; in various forms, it is used for recreation.  We also use water to cool our machines and provide power to our cities. Aquatic organisms, such as ﬁsh, snails, frogs and insects, live in water for part or all of their lives. To protect human health and aquatic life, states, territories and authorized tribes establish water quality standards regulating how clean their water bodies should be. The Environmental Protection Agency (EPA) reviews these water quality standards and approves them if they meet the requirements of the Clean Water Act.  The EPA, United States Department of Agriculture (USDA), and the United States Geological Survey (USGS) have water quality monitoring stations throughout the US.  All reports and data from these monitoring stations are accessible to the public.   In Unit 2, students and teachers will use these data and some of the tools used by watershed managers to learn about the surface water and water quality issue specific to the United States and students’ local watershed.  

Summative Assessment Unit 2 Explanatory Synthesis (based on Literacy Design Collaborative Task 19):  After learning about how surface water runoff flows through the watershed, students will create a cause-effect model of a specific water quality issue in their local watershed.  They will also write a brief explanation to accompany their model. 
Unit 2 Lessons

This unit is comprised of five lessons designed to build scientific knowledge and vocabulary about national and local water quality issues.  Students will apply some of the analytical reading and vocabulary skills they learned in Unit 2 to a text, video, and technical web sites.  The unit lessons build on the lesson routines established in Unit 1. In Lesson 1- 3 students explore the impact of degraded watersheds in the US by learning about two areas of concern: Santa Monica Bay and the Lower Mississippi River Valley by watching and analyzing the video After the Storm.  They will learn the interdependent systems of watersheds in the US by studying the EPA Office of Water program MyWATERS Mapper, which contains water-related geographic themes such as 12-digit watersheds, the national stream network, and other water-related map layers. MyWATERS Mapper will enable students to create customized maps at national and local scales.   In Lessons 4 and 5, students begin to dig more deeply into one of the most pervasive causes of water quality concerns in the US – storm water runoff and the increasing amount of impervious surfaces caused by urbanization and development.   
Using Maps and Models to Understand My Watershed

· Lesson 1: What is a Watershed?

· Lesson 2: Causes and Effects of Water Quality Issues in the U.S.
· Lesson 3: My Watershed

Impervious vs. Pervious – That is the Question

· Lesson 4: What Happens to Rain and Snow Water?

· Lesson 5:  Synthesis, Cause and Effect Models, and Assessment 
This module addresses the following grades 6-8 Common Core English Language Arts and Literacy standards in Sciences and Technical Subjects and specific content standards drawn from the Next Generation Science Standards (NGSS). 
	Common Core State Standards
	Scientific Thinking and Literacy Skills:
	Disciplinary Core Ideas and Standards

	Cite specific textual evidence to support analysis of science and technical texts. (RST.6-8.1) 
Determine the central ideas or conclusions of a text; provide an accurate summary of the text distinct from prior knowledge or opinions. (RST.6-8.2)

Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 6-8 texts and topics. (RST.6-8.4)
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). (RST.6-8.7)

Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same topic. (RST.6-8.9)

Write informative/explanatory texts, including the narration of historical events, scientific procedures/ experiments, or technical processes. (WST.6-8.2)
Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 6 topics, texts, and issues, building on others’ ideas and expressing their own clearly. (SL.6-8.1)
	Literacy

The student will:

· use close reading strategies to make sense of water quality case studies that are presented in a video.

· keep notes and records of observations and information from texts related to my topic of study.

· write an explanatory statement about the cause and effect of human behavior on water quality in my watershed.  

Earth Science 

· explain various landforms that shape the boundaries of a watershed.

· describe how water moves from one watershed to another.

· describe how water quality in one watershed can influence water quality in multiple watersheds.

· use geoscience data and models to explain how human and natural changes in a watershed impact water quality. 

· define and use the following terms:  runoff; storm water; flow; discharge; infiltration, pervious; impervious; velocity; water quality; percolation; hydroecology


	MS-ESS2-4. Develop a model to describe the cycling of water through Earth’s systems driven by energy from the sun and the force of gravity. 

· Develop a model to describe unobservable mechanisms. (MS-ESS2-4) 

· Water continually cycles among land, ocean, and atmosphere via transpiration, evaporation, condensation and crystallization, and precipitation, as well as downhill flows on land. (MS-ESS2-4) 

· Global movements of water and its changes in form are propelled by sunlight and gravity. (MS-ESS2-4) 

MS-ESS3-1. Construct a scientific explanation based on evidence for how the uneven distributions of Earth’s mineral, energy, and groundwater resources are the result of past and current geoscience processes. 

· Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources. Minerals, fresh water, and biosphere resources are limited, and many are not renewable or replaceable over human lifetimes. These resources are distributed unevenly around the planet as a result of past geologic processes. (MS-ESS3-1) 

· Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. (MS-ESS3-1) 

· Cause and effect relationships may be used to predict phenomena in natural or designed systems. (MS-ESS3-1),(MS-ESS3-4) 




Unit 2 Central Texts 

· Crumple a Watershed. http://www.omsi.edu/sites/all/FTP/files/expeditionnw/4.E.1.Crumple.pdf
· Relief Map of the United States http://www.cr.nps.gov/history/online_books/recreation_use/images/fig16.jpg
· MyWATERS Mapper.  U.S. Environmental Protection Agency. http://watersgeo.epa.gov/mwm/
· “Surf Your Shed.” U.S. Environment Protection Agency. http://cfpub.epa.gov/surf/locate/index.cfm
· After the Storm. The Weather Channel and U.S. Environmental Protection Agency. http://www.clu-in.org/asxfiles/afterthestorm.asx
· “What Happens to Rain and Snow Water?” http://beslter.org/products/resources-for-educators/hydro-ecology-handbook/Hydro---Ecology-Handbook---draft-2---Lesson-3.pdf
· “Human Influences on the Water Cycle”  http://www.sswm.info/category/concept/water-cycle
Unit 2 Teaching Notes

· Teachers should spend a significant amount of time working through the MyWATERS Mapper lessons and recording forms.  These lessons revolve around two websites

· http://watersgeo.epa.gov/mwm/
There is no tutorial for this website, so you will need to explore.  The most important feature at this link is the capacity to explore specific rivers and streams and watershed boundaries for the major US watersheds.  You may find this by clicking on the button on the right side of the map labeled “Other EPA Water Data.”  Once this tab opens up you may click on Watershed Boundaries and Rivers and Streams.  Being able to access this map of the US with the Watershed Boundaries and the Rivers and Streams layers will be critical for Lesson One.  Once you find these, you may zoom in to find your own location.  As you zoom in, you will be able to access links to all of the other watershed data for your area.

· http://cfpub.epa.gov/surf/locate/index.cfm   
This website has a wonderful tutorial video that provides a description of the types of information available on this website.  At this link, you will be able to find the name of your local watershed.  The easiest way to do this is to type in your zip code on the upper right of the webpage.

· The lessons in Unit 2 build on the background knowledge and close reading skills the students developed in Unit 1. Unit 2 continues to follow the vocabulary instruction that was outlined in Unit 1, applied to a documentary, technical websites, and to a technical article.  To review:  A handful of content specific words that are central to the module are taught directly, practiced frequently, and assessed.   To address the premise of literacy instruction in the Common Core students will acquire rich vocabularies by frequently thinking about the meanings of the words they encounter while reading complex texts, the lessons also provide opportunities for students to sharpen their capacity to use context clues to determine the meaning of words.  Time is also included for frequent conversations with students about the words they encounter while reading.  The three specific vocabulary strategies used in this module include:  

· Pre-teaching vocabulary:  The teacher providing definitions for a handful of words central to the science concepts being taught and for general academic vocabulary that are central to the text and whose meanings cannot be determined from context; 

· Instruction and support in using context clues:  Teachers support students using word parts and context clues to determine what they mean and gives them the chance to check their hypotheses. 

· Interactive Word Wall:  Conceptual understanding in science is built on understanding of and accurate use of scientific vocabulary.  In this Unit, students and teacher will document specific science vocabulary and definitions on vocabulary cards that will be used regularly to create conceptual models that reflect the relationships and dynamics of various parts of the Earth’s systems.  A more complete description of the Interactive Word Wall can be found in the appendix in the Teaching notes that accompany each lesson.  

These intentional instructional practices expose students to a large number of new words and build the skill that will ultimately increase vocabulary – the ability to learn new words through wide reading.  Words that are encountered in this way are rarely directly assessed.  The Longman English Dictionary Online is a good source of student-friendly definitions.

· Students use Science Notebooks throughout this module. Remind students that their notebooks are intended for formative assessment (assessment for learning) purposes only.  They use their notebooks to record their thinking and learning. The notebooks are not graded.  Consider having students keep their notebooks in the classroom. The teacher should review entries in the Science Notebooks regularly and offer feedback for students focused on learning objectives and in preparation for future summative assessments.  Recording forms can be folded and glued into the science notebook to help the students manage their “materials” and have them for reference in subsequent lessons. 

· Students need support to increase the quality of their class discussions, whether partnered, in small groups or in whole groups, such as the Science Talk. The Talk Science Primer developed by TERC provides rationale and tips that help teachers to structure in-class discussions. The National Academies Press book Ready, Set, Science by Michaels, Shouse, and Schweingruber, includes a vignette on “Establishing Norms for Discussion” in its chapter titled, “Making Thinking Visible.”
· This unit is designed from classroom based investigations.  If you are able to use hands on field work, see Unit 2 Optional Field Work (see Appendix for suggestions about field based lessons)

Module Routines

· Reading: Close reading of complex text

· Reading: Teacher reads aloud short excerpts of complex text to promote fluency. This read aloud should be “pure”: simply read slowly, fluently, without interruption, without stopping to explain or discuss.  Students follow along while “reading in their heads.” After the read alouds, students get to reread, think, and talk about the text, in order to figure out what they can on their own. 

· Writing: Use of detail and scientific language to explain conceptual model using Graphic Organizer for Explanatory Text

· Writing: Written response to Literacy Design Collaborative (LDC) tasks (summative assessments)

· Speaking and Listening: Small group synthesis tasks promote ongoing small group discussions

· Language: Interactive World Wall (see Appendix).  One vocabulary routine used throughout this module is to develop an interactive word wall for scientific (domain-specific terms) Interactive word walls provide students the opportunity to manipulate concepts and processes to synthesize meaning.  Students can physically rearrange vocabulary terms to show possible relationships. Time for this is explicitly built into several lessons and this is an excellent strategy to use any time to check understanding or energize the classroom.  

· Language:  Science vocabulary cards.  Each student will create and keep a collection of his/her own scientific vocabulary cards.  These will be used to create conceptual models and to explore the relationship among concepts throughout the unit.

General Lesson Sequence 
	Lessons 1-3: Using Maps and Models to Understand my Watershed (three 90-minute lessons)
Rationale: In Lessons 1-3 students build on the skills they developed in Unit 1 by applying close analytical listening and vocabulary development strategies to study two cases presented in the Weather Channel/EPA documentary titled After the Storm.  Students will also use analytical reading and vocabulary strategies as they learn about the interdependent systems of watersheds in the US by studying the EPA Office of Water program MyWATERS Mapper which contains water-related geographic themes such as 12-digit watersheds, the national stream network, and other water-related map layers. 

These lessons address the following skills and activities to develop facility with the targeted standards:
· Using close reading strategies to make sense of water quality case studies that are presented in a video.

· Keeping notes and records of observations and information from texts related to my topic of study.
· Explaining various landforms that shape the boundaries of a watershed.

· Describing how water moves from one watershed to another.

· Explaining how water quality in one watershed can influence water quality in multiple watersheds.


	Informal Assessment Options

Student work or evidence of learning that teachers may use to informally gauge class progress.
	Individual Student Assessment Options

Students’ more formal, individual written assessments that teachers may collect to more formally assess based on mastery of learning objectives above. 

	Entry Task
3-2-1 Exit Tickets
After the Storm Recording form

MyWATERS Mapper Recording form

Science Notebooks

	

	Lesson 1 - What is a Watershed?

Teaching Notes

· The Weather Channel/EPA Documentary After the Storm is a fast-paced video filled with information that will allow students to create a link between Barbara Kingsolver’s article “Water is Life” and more national and local issues related to water.  View the video in advance to identify academic and scientific vocabulary and grapple with the structures used by the producer to support the video’s that the changing landscape in the US in combination with climate change is having a significant impact on water quality in this country.  

· Across Lessons 1-3, students watch four clips of the video After the Storm.  Do not show the entire video in one sitting; the clips are strategically selected to engage students and build background knowledge, and are intentionally interspersed with more challenging reading of maps. 

· In Lesson 1, you set up the practice of viewing short segments of the video multiple times to pull out important vocabulary, concepts, and content. Students will watch the video three times, using the After the Storm Recording form to:
· 1. Identify important vocabulary words
· 2. Identify the cause and effect of specific water quality issue being presented
· 3. Listen and record solutions that citizens are taking to protect or clean up their watershed.
· After watching and analyzing the first segment of the video, you will facilitate an exercise that will allow students to grapple with the question, “What is a Watershed?” Read the description by following this link and make sure that you are familiar with the procedures: http://www.omsi.edu/sites/all/FTP/files/expeditionnw/4.E.1.Crumple.pdf
· Because of the pace of the video and the language used, specific routines related to vocabulary are introduced. Science vocabulary that will be critical for students to understand the issues presented in the video is pre-taught. 
· As in Unit 1, Students will create their own vocabulary cards using the Interactive Word Wall. During sections of the lesson when you are sorting, creating flow charts, or creating conceptual models, students should use their own cards at their desks or table.  As the lessons progress, have students work with their own cards; then use their work to create a class model.  

· The models created in this unit focus on cause and effect. Students need to understand the impact that human activity is having on changing the landscape and hydrology of the areas presented in the videos and in their own watershed.

· Always encourage students to record their diagrams and conceptual models in their Science Notebooks so they have a record of their developing understanding of the concepts being taught. 

· When teaching lessons that depend on photocopied texts and recording forms, determine  in advance how you want your students to organize their papers and materials.  Communicate and practices these routines in the first few lessons.  This module includes the following routines for students to record their thinking.

· Science Notebooks.  Using a Science Notebook to keep track of developing thoughts, data, diagrams, etc. is an important practice of all scientists. This Notebook should be used as the primary organizer for all student work and learning in the science classroom.  We recommend that you pre-teach your students how to use and keep an accurate science notebook prior to this module.  If you are a novice at using Science Notebooks with your students, see the appendix for guidance.

· If you do not use Science Notebooks, consider how your students will manage the multiple texts, graphic organizers, and recording forms that you will use during this module.  In many cases, you will have a choice of either photocopying a worksheet for students or projecting a set of directions and/or questions and having them do work in their notebooks.  
· In general, these lessons suggest questions for entry tasks and exit tickets, but do not provide worksheets or handouts for them.  We recommend that students complete these tasks in their Science Notebooks; however you may also create handouts.  You should always write the entry task or exit ticker question on the board so students have something to refer to, whether they are doing entry tasks, responding to a reading, or having a discussion.

Lesson 1 Materials
· Internet Access and projector

· Computers

· After the Storm by The Weather Channel and EPA http://www.clu-in.org/asxfiles/afterthestorm.asx 
· After the Storm Recording form
· Dictionaries (1 per 3 students)
· Crumple a Watershed Description http://www.omsi.edu/sites/all/FTP/files/expeditionnw/4.E.1.Crumple.pdf
· Relief map of the United States http://www.cr.nps.gov/history/online_books/recreation_use/images/fig16.jpg
· “Surf Your Shed” http://cfpub.epa.gov/surf/locate/index.cfm  
· 8.5 X 11 Sheet of scratch paper or butcher paper (1 per 2 people)
· Blue, black, brown, and red water-based pens (1 set per 2 people) 

· Spray bottle of water (2 or three for the class)
· Paper towels for each person 
Lesson 1 Agenda

1.  Entry Task (10 min)

A. Respond to this prompt in your notebook: “What is a watershed and why are they important?” (5 min)
B. Think/Write-Pair-Share (5 min)

· When students are done writing in their notebook, have them discuss their response with a partner.

· Cold calls students to share out. Teacher notices and names ways in which students are collaborating effectively during partner talk and share out. 
2.  Opening (5 min)
A. Introduce Unit 2’s Guiding Question and Summative Assessment

· Say something like, “In Unit 2, you will build on your understanding of the relationship among the hydrosphere, lithosphere, and biosphere, by transferring knowledge from Unit 1 to our own watershed, the area of land that drains into our local streams and rivers.  We will continue to use models to explain the properties and movement of water as we learn about the relationship of water in our own backyard with water flowing in other parts of the US and around the world. Our guiding question for this unit is: How and why can water quality issues in one watershed affect the quality of water in other watersheds?”

· Explain that in each of the next three lessons you will be shifting between studying one significant informational video and multiple types of models and maps.
· The assessment at the end of these lessons will be the creation of another model that reflects the cause and effect of human activity on water quality in the local watershed.  

3.  Work Time (60 min)
A. Viewing and Analyzing After the Storm Video – Part 1:  0:00 – 3:58: http://www.clu-in.org/asxfiles/afterthestorm.asx  (30 min)

· Explain that we will review short segments of the video After the Storm multiple times to pull out important vocabulary, concepts, and content.

· Students will watch Part 1 three times: 
· First viewing: to identify important vocabulary words
· Second viewing: to identify the specific water quality issue being presented
· Third viewing: to listen and record solutions that citizens are taking to protect or clean up their watershed.

· Before watching the video clip, ask students “How do you learn from an informational video?” Cold call for answers, and affirm responses like: from pictures and images, from text, from questions, and from what people say.

· Distribute the After the Storm Recording form and set a purpose. Say something like, “Just as we do when reading a complex text, it is important to watch a complex video a number of times to make sure you have gleaned the most important information, but also understand the purpose of the film director.”

· Elaborate by setting purpose for their first viewing, saying something like, “The first time we watch this video, we will be listening for new words. I have prepped you for this by filling in a few of the spaces in the Vocabulary Section of the After the Storm Recording form.  What are some of the terms I have listed?  (Take responses.) What do you think this first section of the video might be about?  (Take responses.) Watch this clip and listen for vocabulary that will help you figure out the first part of our Guiding Question: What is a watershed?”
· Watch After the Storm Video – Part 1:  0:00 – 3:58 with the students. Ask students to list new words on their recording form. List new vocabulary words that students identified on the board.  Add water-related words to the Interactive Word Wall.  

· Allow students to work in pairs using dictionaries to look up definitions and record them on their After the Storm Recording form Instruct them to use the back of the recording form if necessary. 

· Before watching the video clip a second time, review the labels at the top of the three columns in the next section of the recording form: issue - effect; cause - solution. Clarify terms.

· During the second viewing have students listen to the Effect or Issues that are identified in the video.  In this section, the issues are pollution; runoff; chemicals

· Based on the second viewing, have students discuss with a classmate what might they list in the Issue-Effect.  

· Watch the video clip a third time to identify the Cause of the issues identified in the previous viewing.   

· Think-Pair-Share:  “What is a watershed and why are watersheds important?”

B.  Watershed Demonstration (30 min)

· Explain to the students that it is important to understand the concept of watershed and why runoff is such an important issue in a watershed.

· Have students work in groups of two or three to create their own crumpled paper watershed. (See Crumple a Watershed http://www.omsi.edu/sites/all/FTP/files/expeditionnw/4.E.1.Crumple.pdf for a comprehensive description). Students should:
· Crumple up the scratch paper into a loose ball. 

· Open up the paper and place it on a desk or table without flattening it completely. It should have various relief features on it that resemble mountain ridges and valleys. 

· Use blue water-based pens to mark the “creeks” on their paper and where they think water will collect as it runs downhill. 

· Use black water-based pens to outline the ridges that separate one creek from another creek. 

· Use brown water-based pens to draw exposed soil that could wash away in the watershed. 

· Use red pens to draw possible pollutants they may find in their watershed, such as soap from washing cars, parks with lots of dog poop, or pesticides on lawns. 

· Place paper towels underneath the model. 

· Keep the model on the desk and spray a very light mist of water over it. 

· Ask students to guess how watersheds are named.

· Project a shaded relief map of U.S. http://www.cr.nps.gov/history/online_books/recreation_use/images/fig16.jpg
· Ask students what geographic features they see that might help them determine the boundaries of their watershed?

· Project the EPA Site, “Surf your Shed” http://cfpub.epa.gov/surf/locate/index.cfm  
· Insert zip code to determine name of watershed.
· Tell students that over the next three lessons you will be exploring maps and data that will help them understand the boundaries of their watershed, but also the hydrology of their watershed…which is a smaller scale version of the Earth’s Hydrosphere.
4. Closing and Assessment (15 min)
A. 3-2-1 Exit Ticket

· Ask students to record the following in their Science Notebooks

· 3 vocabulary words from Unit 1 or Unit 2 to define the term watershed.
· 2 causes of water pollution in a watershed.
· 1 question that you have about watersheds and/or water quality.

Lesson 2 - Causes and Effects of Water Quality Issues in the U.S.

Teaching Notes

· You will watch the second section of the Weather Channel/EPA Documentary After the Storm video in this lesson.  This is the first of two case studies that you will watch.  Focus the students on the role humans have played in impacting the water quality on the Santa Monica Bay beaches.  

· You will use the After the Strom Recording form with the same viewing sequence: 
· First Viewing: Introduce important vocabulary
· Second Viewing: Identify the cause and effect of specific water quality issue being presented
· Third Viewing: Listen and record solutions that citizens are taking to protect or clean up their watershed.
· You will use the MyWATERS Mapper Recording Form during this lesson.  In advance, practice navigating the website (http://watersgeo.epa.gov/mwm/) and be prepared to walk students through the process step-by-step.  As you become more confident with the website, you will find other resources and capabilities.   At a minimum, you should be able to locate the River and Stream and Watershed Boundaries maps.  

· In advance: Explore the Santa Monica Bay using MyWATERS Mapper.  Be familiar with zooming in and out to identify impaired waters, water monitoring stations, and data sets. 

· If you do not have access to computers for pairs or triplets of students, a gallery of maps is provided for Dane County, WI.  Similar maps are available for most regions of the country.  Check out this USGS site to order or download maps: http://store.usgs.gov/locator/about_digital_maps.html
Lesson 2 Materials

· Internet Access and projector

· Computers

· After the Storm by The Weather Channel and EPA http://www.clu-in.org/asxfiles/afterthestorm.asx 
· After the Storm Recording form
· Dictionaries (1 per 3 students)
· MyWATERS Mapper Recording Form for Lesson 2
Lesson 2 Agenda

1.  Entry Task (10 min)

A. Respond to this prompt in your notebook: “What is water pollution and why should we care whether our water is polluted or not?” (5 min)
B. Think/Write-Pair-Share (5 min)

· When students are done writing in their notebook, have them discuss their response with a partner.

· Cold calls students to share out. Teacher notices and names ways in which students are collaborating effectively during partner talk and share out. 
2. Opening (5 min)

A. Review the Guiding Question: “How and why can water quality issues in one watershed affect the quality of water in other watersheds?”
3. Work Time (65 min)
A. Viewing and Analyzing After the Storm Video – Part 2:  3:58 – 7:20: http://www.clu-in.org/asxfiles/afterthestorm.asx  (25 min)

· Explain that we will review another short segment of the video After the Storm in order to pull out more importat vocabulary, concepts, and content.

· Students will watch Part 2 three times:

· First viewing: to identify important vocabulary words

· Second viewing: to identify and describe how human activity impacts water quality. (Emphasize the Cause-Effect relationship.)
· Third viewing: to listen and record solutions citizens are taking to protect or clean up their watershed
· Have students get out their After the Storm Recording form from Lesson 1.
· Watch After the Storm Video – Part 2:  3:58 – 7:20 with students. Ask students to list new words on their recording form. List additional new vocabulary words on the board.  Add water-related words to the Interactive Word Wall.  

· Allow students to work in pairs using dictionaries to look up definitions record them on their After the Storm Recording form – use the back of the recording form if necessary. 

· Before watching the video clip a second time, review the labels at the top of the three columns in the next section of the recording form and clarify terms.

· During the second viewing have students listen to the Effect or Issues that are identified in the video.  In this section, the issues are pollution; runoff; chemicals

· Based on the second viewing, have students discuss with a classmate what might they list in the Issue-Effect.  

· Watch the video clip a third time and identify the Cause of the issues identified in the previous viewing.   

· Think-Pair-Share:  “What is a watershed and why are they important?”
B. What Can Maps Tell us About Watersheds?  (Computer-Based Activity) (30 min)

· Review what students learned about how models are used by scientists:
· To help them understand phenomena they cannot see

· To communicate and clarify ideas.

· To develop hypothesis or theory

· Review Criteria for Strong Scientific Models and Explanations (from Unit 1, Lesson 5)
· Distribute MyWATERS Mapper recording form for Lesson 2.

· Think-Write/Pair/Share
· In the top box on the Recording Form respond to this question:  “How might scientists use a map as a model?”

· Exploration #1 of MyWATERS Mapper.

· All students should have his/her own computer or be working with just one other student.  

· Walk through each of the following steps with students:
· Login in to the following website: http://water.epa.gov/scitech/datait/tools/waters/index.cfm
· Define the terms assessment and tracking
· Read aloud the basic description of WATERS (Watershed Assessment, Tracking & Environmental Results)
· Think-Write/Pair/Share
· In the second box on the Recording Form, respond to this question: “How are these questions related to our Module topic – “Water is Life?”
· Cold Call and take 3-4 responses

· Instruct Students to go to MyWATERS Mapper at http://watersgeo.epa.gov/mwm/
· Once there click, on the upper left corner, have students click on the three different buttons and describe/define each type of map:  Streets, Imagery, Topography
· Think-Write/Pair Share
· What can these maps tell us about the landforms that determine the movement of water?
· Cold Call and take 3-4 responses
· Keep the view on “topography” and click on “Other EPA Water Data” button on right side of page.  Allow students to explore the map boundaries that are created when they click on:
· Rivers and Streams
· Watershed Boundaries
· Legacy Watershed Boundaries
· After exploration.  Read the definition of each of the maps and have students work with a partner to clarify terms:

· Rivers and streams:  The National Hydrography Dataset (NHD) is a digital map used by geographic information systems (GIS). Similar to a digital map of roads, it contains surface water features such as lakes, ponds, streams, rivers, canals, dams, and stream gages. This data is designed to be used in general mapping and in the analysis of surface-water systems.

· Watershed Boundaries:  Watershed boundaries define the area where surface water will drain to a certain point.  This map displays data from the national Watershed Boundary Dataset, which establishes a standard drainage boundary framework for the whole U.S.  At lower zoom levels, users will see successively smaller watersheds.

· Legacy Watersheds:  This map displays data from the generalized legacy dataset of 2-digit regions, 4-digit sub-regions, 6-digit basins, and 8-digit sub-basins in the Watershed Boundary Dataset (WBD).  This older dataset is referred to as the "legacy" dataset to distinguish it from the newer 12-digit WBD.

· Think-Write/Pair Share
· What can these maps tell us about the relationship between the topography of land and how water flows from one watershed to another?
· Cold Call and take 3-4 responses.
· On the upper left corner type Santa Monica, CA into the “Go To” box.

· Keep the view on “topography” and click on “Other EPA Water Data” button on right side of page click on Rivers and Streams, Watershed Boundaries, and Impaired Waters.  Zoom in so you can see the purple watershed boundaries in and around Santa Monica.  
· Have students find the following information (also on their MyWATERS Mapper recording form)
· What is the name of the Santa Monica watershed?
· What type of data are scientists collecting in that watershed?
· What does the acronym TMDL mean?
· Think-Write/Pair Share
· After watching the video clip about the watershed issues and concerns in Santa Monica, how does this map help you understand why the issues are so concentrated here?  What is upstream of Santa Monica?  
· Cold Call for 3-4 responses.
C. Model Cause and Effect Flow Chart (10 min)

· Revisit Criteria For Strong Scientific Models and Explanations (from Unit 1, Lesson 5)

· Review Cause Effect Model for human impact on the watershed.  A great example can be found at http://watershedmanagementplan.wikispaces.com/Watershed+Cause+and+Effect and is also located in the appendix.
· Think-Pair-Share

· What cause and effect issues can you identify on this model that were reflected in the Santa Monica Case Study?

4. Closing and Assessment (10 min) 

A. 3-2-1 Exit Ticket

· Ask students to record the following in their Science Notebooks:

· 3 causes of water quality issues in Santa Monica, California

· 2 effects of water quality issues in Santa Monica, California

· 1 question you have about the water quality in your watershed

Lesson 3 - My Watershed

Teaching Notes

· The routine for using the MyWATERS Mapper will be similar to that established in Lesson 2.  Familiarize yourself with the Lower Mississippi River basin as discussed in the After the Storm video.  Also, be prepared to walk your students through your local watershed.  

· If you cannot find what you need via MyWATERS Mapper, you may access your watershed directly through http://cfpub.epa.gov/surf/locate/index.cfm. This website has a wonderful tutorial video that provides a description of the types of information available on this website.  At this link, you will be able to find the name of your local watershed.  The easiest way to do this is to type in your zip code on the upper right of the webpage.

Lesson 3 Materials

· Internet Access and projector

· Computers

· After the Storm by The Weather Channel and EPA http://www.clu-in.org/asxfiles/afterthestorm.asx 
· After the Storm Recording form
· Dictionaries (1 per 3 students)
· MyWATERS Mapper Recording form for Lesson 3
Lesson 3 Agenda

1.  Entry Task (10 min)

A. Respond to this prompt in your notebook: “Describe the relationship among rivers and streams and watersheds?”
(5 min)
B. Think/Write-Pair-Share (5 min)

· When students are done writing in their notebook, have them discuss their response with a partner.

· Cold calls students to share out. Teacher notices and names ways in which students are collaborating effectively during partner talk and share out. 
2. Opening (5 min)

A. Review the Guiding Question: “How and why can water quality issues in one watershed affect the quality of water in other watersheds?”
3. Work Time (70 min)
A. Viewing and Analyzing of the After the Storm Video – Part 3:  7:20 – 13:49 http://www.clu-in.org/asxfiles/afterthestorm.asx   (30 min)
· Distribute MyWATERS Mapper recording form for Lesson 3.

· Using MyWATERS Mapper, project the Lower Mississippi River Watershed.  Use the Rivers and Streams, Watershed Boundaries, and Impaired Waters overlays on the website.  Ask Students: “What watershed issues do you think we will hear about in this clip of the video?”
· Zoom out to the Mississippi River Watershed (Legacy Watershed).  “Where is the water coming from that is flowing into the Lower Mississippi River Watershed?”
· Tell students that your viewing routine will change slightly today. Say something like, “Today, we will only watch the video twice.  You will watch in groups of four.  In the first viewing, have each person listen and watch for important information in each of the four categories. After the video, you will share your information with your peers, frame questions to focus your group during the final viewing of the video.  This is a modified jigsaw, because you are looking and listening for different information from the same video.

· New vocabulary

· Issues - effects
· Causes

· Solutions.  

· Watch the video for the first time. 
· Provide 10 minutes for sharing notes and framing questions.  Cold call two or three groups to share their focus question for the next viewing.  

· Watch the video for a second time.
· Provide time to complete notes.

· In order to assess students, ask them to write a three-sentence GIST statement about one cause of water quality issues in the Lower Mississippi River Watershed.

B. Model Cause and Effect Flow Chart (10 min)

· Review Cause Effect Model for human impact on the watershed.  A great example can be found at: http://watershedmanagementplan.wikispaces.com/Watershed+Cause+and+Effect and is located in the appendix.
· Think-Pair-Share: What cause and effect issues can you identify on this model that were reflected in the Lower Mississippi River basin Case Study?

· As students are sharing, create a cause and effect model using the Interactive Word Wall.

C. What Can Maps Tell us About Watersheds?  Exploring our Local Watershed (Computer-Based Activity) (30 min)

· Students will work in pairs for this activity.  They will collect information from the MyWATERS Mapper (http://watersgeo.epa.gov/mwm/) about their local watershed, and record their findings on the MyWATERS Mapper Recording form for Lesson 3.
· Exploration #2 of MyWATERS Mapper
· Demonstrate for students on your computer.  Wait for students to complete each step.  As they are working on completing the step, circulate among them to make sure they are on the correct website and are gathering the appropriate information.  Many of these questions are on the MyWATERS Mapper Recording form; however, it is important for you to monitor student progress and focus.

· Go to the Quick Links box and click on MyWATERS Mapper. Then, click on Topography view.

· In the upper left corner, type the name of your state into the “Go To” box.

· Click of “Topography” in the top left corner.
· Click on the “Other EPA Water Data” button on right side of page.
· Click on Watershed Boundaries and Rivers and Stream button.  Place your cursor over your city to identify the name of your watershed.
· Zoom in further (+ symbol on left side of screen) and watch what happens!
· Do additional watersheds emerge?  If so, what is the name of your sub-watershed?
· Continue to zoom in to see how many layers of sub-watersheds you can identify.  Continue to list each watershed as you find them!  
· Record your findings on your MyWATERS Mapper Recording form
· If time permits, have students answer these questions: Is your home in the same or a different sub-watershed than your school?  What is the name of the watershed where your grandparents live? What is the name of the watershed upstream?  Downstream?
· Partners Pair – Share with another group.  What did they find?  Is your home in the same or a different sub-watershed than your school?  What is the name of the watershed where your grandparents live?
· Cold call on 3-4 students for responses.
· Return to Computer Screens and MyWATERS Mapper Recording form
· Now click on the overlay that provides the Storet Water Monitoring Stations.  Select a station in your watershed.  

· Are there any impaired waters in your watershed?  What might be the cause of these impairments?  

· What types of monitoring stations exist in your watershed?  

· What type of data is collected at those stations?  

4. Closing and Assessment (5 min)
A. Exit Ticket
· Using the Cause-Effect Model from this lesson, ask students to create a Cause - Effect Model for a water quality issue in their watershed.
5. Homework

A. Students complete their models if they are not able to finish them in class.


	Lessons 4-5: Impervious vs. Pervious - That is the Question (two 90-minute lessons)
In Lessons 4, students use the close reading and vocabulary strategies established in Unit 1 with the article “What Happens to Rain and Snow Water?” This is s technical article about the relationship between impervious surfaces and storm water runoff.  As they compare what they learn from the maps and video to what is happening in their own watershed, they will begin to discuss what they can do in their own backyard to address the watershed issues they have been learning about.  In lesson six, students create a cause-effect model that depicts humans’ impact on the local watershed.  They will also write an explanation to accompany their model.  

These lessons address the following skills and activities to develop facility with the targeted standards:

· Using close reading strategies to make sense of water quality case studies.

· Keeping notes and records of observations and information from texts related to my topic of study.

· Explaining various landforms that shape the boundaries of a watershed.

· Describing how water moves from one watershed to another.

· Explaining how water quality in one watershed can influence water quality in multiple watersheds.

· Using geoscience data and models to explain how human and natural changes in a watershed impact water quality. 

· Defining and using the following terms:  runoff; storm water; flow; discharge; infiltration, pervious; impervious; velocity; water quality; percolation; hydroecology


	Informal Assessment Options

Student work or evidence of learning that teachers may use to informally gauge class progress.
	Individual Student Assessment Options

Students’ more formal, individual written assessments that teachers may collect to more formally assess based on mastery of learning objectives above. 

	Entry Task
3-2-1 Exit Tickets

“What Happens to Rain and Snow Water?” Text Dependent Questions

After the Storm Recording form 

Conceptual Model Explanation Graphic Organizer
Science Notebooks

	Cause –Effect Model with explanatory paragraph

	Lesson 4 - What Happens to Rain and Snow Water?
Teaching Notes

· Lesson 4 will focus on close reading of a complex text: “What Happens to Rain and Snow Water?”  You will use the steps outlined in Unit 1 for close reading.
· The “What Happens to Rain and Snow Water?”  Student Text identifies vocabulary that may need support during Lesson 4. These words are critical for students to know and be able to use when explaining the issue of impervious surfaces and how they impact a watershed. However, teachers may add to or delete these terms as needed based on their knowledge of their students.

· Teachers will need to help students make the connection between the Interactive Word Wall conceptual models, computer models, conceptual models, and cause-effect models that have been introduced in Unit 1 and 2.  If at any point students appear to be confused by the concepts being presented in the models, pull out of the lesson as designed and revisit the needed vocabulary by using the Interactive Word Wall and a dictionary as needed.  

· Continue to have students create their own vocabulary cards.  These will be needed in Lesson 5. 

· In Lesson 4, students will view the final segment of the After the Storm documentary.  

Lesson 4 Materials

· Science Notebooks

· Internet Access and Projector

· “What Happens to Rain and Snow Water?” Student Text
· “What Happens to Rain and Snow Water?”  Text Dependent Questions

· Anchor Chart – Ideas and Vocabulary – What Happens to Rain and Snow Water?

· After the Storm recording form
Lesson 4 Agenda

1.  Entry Task (8 min)
A. Have students respond to this question in their Science Notebooks:  “Describe the area around your home – is it covered with cement, asphalt, grass, or dirt? Why do you think people chose that covering for the area?” (3 min)

B. Think/Write-Pair-Share (5 min)

· When students are done writing in their notebooks, have them discuss their response with a partner.

· Cold calls students to share out. Teacher notices and names ways in which students are collaborating effectively during partner talk and share out. 

2.  Opening (2 min)
· Explain to students that in the next two lessons, they will begin to deepen their understanding of one specific cause of poor water quality in watersheds throughout the US – impervious surfaces.  

3.  Work Time (65 min)
A. Close Reading (30 min)

· Distribute and display “What Happens to Rain and Snow Water?” Student Text. 

· Explain to students that the text is provided in the left column and the definitions of those words not likely to be gleaned from context are provided in the right column.  They can use these pre-defined terms to help them in understanding what the text is saying.  They can also use this column to record additional unfamiliar words and their definitions. 
· Introduce new vocabulary. (See Teacher’s Notes above for directives regarding how to choose which words to include in the pre-defined vocabulary column on the Student Text. Regardless of students’ current knowledge, the following words are most essential for them to know in order to describe the impact of impervious surfaces on urban watersheds: infiltration, runoff, recharge.)

· Read the text once aloud.

· Ask students to underline words that are new and unfamiliar.  Identify academic and science-content words 

· Read the 1st paragraph again, and ask students to circle words they are unfamiliar with.  Prompt students to write their meanings in the glossary column on the right-hand side.  Explain that when readers encounter a word they do not know they often go word-by-word and phrase-by-phrase to make meaning of it.  They paraphrase, which is to restate something in their own words, rather than summarize, because it is easy to miss details when you summarize 

· Use the first sentence to model how to paraphrase and figure out vocabulary in context.  You might say something like, “Before there were cities, water used to soak into the ground when it rained.  When cities developed and we paved over the surface of the land, the less water could soak into the water table and replenish our aquifers.  Because there is less surface for water to soak into the ground, more water runs off of streets, parking lots and roads, directly into streams.   Write this on the copy you are displaying, and also jot down your definition for wonder. Remind students that they may not always be able to figure out a word using context clues, and, in these cases, they should use a dictionary.

· Direct students to work with seat partners to define terms using context clues and dictionaries for the rest of paragraphs the article.

· Refocus whole class and cold call on students to share answers, noticing and naming strategies students are using to determine the meaning of words in context and to paraphrase a challenging text.  For example, students may be rereading, reading past the word to find its meaning, breaking a word into parts, and going phrase-by-phrase. Prompt students to correct their own definitions if needed, so they have an accurate reference moving forward. 

B. Text Dependent Questions (15 min)

· Distribute the “What Happens to Rain and Snow Water” Text Dependent Questions
· Post the first text dependent question and model how to think through the question.  Explain vocabulary as necessary and provide an answer that cites textual evidence.  As you think aloud, write up your answer, and leave it displayed so students can see a model of strong work.

· Students work in pairs to answer the remaining 3 questions, using textual evidence to support their answers. 

· Refocus whole class and cold call on pairs to share answers. Have students correct their answers as needed, so they have an accurate reference moving forward. 

· Return to the Interactive Word Wall and create a number of cause – effect – solution flow models with students:

· ↑ impervious surfaces →↑runoff →eroding stream banks →↑ sedimentation →↓oxygen in the water →↓fish populations

· ↓ trees and pervious surfaces around streams →↓runoff, erosion, pollution →↑ fish populations  

C. Viewing and Analyzing After the Storm Video – Part 5:  18:50 – 21:30: http://www.clu-in.org/asxfiles/afterthestorm.asx  (20 min)

· Have students take out the After the Storm Recording form.   
· Review focus for watching video: describe how human activity impacts water quality and identify ways that humans can protect their watershed.
· Explain that the last three min of the video is a review of the issues that are harming watersheds in the US.  Plan to watch two times.  

· Prepare to watch After the Storm Video –Part 5:  18:50 – 21:30.  Review terms: pervious surface, impervious surface.

· Students will watch the video two times in groups of four:

· First viewing: Have each person listen and watch for important information in each of the four categories:  1. new vocabulary, 2.  issues - effects, 3.  causes, 4.  solutions.  After the video, students will share their information with their peers, frame questions to focus their group during the final viewing of the video.  This is a modified jigsaw, because you are looking and listening for different information from the same video.

· Provide 10 min for sharing notes and framing questions.  Cold call two or three groups to share their focus question for the next viewing.  

· Second viewing:

· Provide time to complete notes on the After the Storm recording form regarding causes, effects, and solutions
· Assessment:  Write a three-sentence GIST statement about pervious and impervious surfaces.
4. Closing and Assessment (15 min)
A. In your Science Notebook:  Create a Cause-Effect Model related to an increase in impervious surfaces in your watershed.
B. Collect Science Notebooks to review.
Lesson 5 - Synthesis, Cause and Effect Models, and Assessment 

Teaching Notes

· In advance: Review the Science Notebooks.

· Select or create a Cause –Effect Model with Explanation and prepare analysis 

· Make copies of the cause-effect models. Make sure that you have one complete set for every three students.

· Arrange seating so that desks are in pods of four.

Lesson 5 Materials

· Internet access, video projector, and speakers

· Science Notebooks
· “Human Influences on the Water Cycle”  http://www.sswm.info/category/concept/water-cycle
· Criteria for Strong Conceptual Models and Explanation (from Unit 1, Lesson 5)

· Criteria for Strong Scientific Models and Explanations Anchor Chart (from Unit 1)
· Cause-Effect Models for student review:

· Urban Water Cycle Cause-Effect Model

· Wastewater – Cause-Effect Model

· Watershed – Cause Effect Model
· “Water is Life” Graphic Organizer for Conceptual Model
Lesson 5 Agenda

1. Entry Task  (8 min)
A. Have students respond to the following prompt in their Science Notebooks:  “What are the qualities of a good scientific model?” (3 min)
B. Think/Write-Pair-Share (5 min)

· When students are done writing in their notebooks, have them discuss their response with a partner.

· Cold calls students to share out. Teacher notices and names ways in which students are collaborating effectively during partner talk and share out. 
2. Opening (2 min)
A. Lesson 5 Overview

· Frame Lesson 5 by saying something like, “We have been learning about models over the past three lessons and have examined both computer models and conceptual models. Today, you will be creating your own cause and effect model of the hydrosphere and writing a brief description of the hydrosphere using your model.”

3.  Work Time (70 min)
A. Analyzing a Labeled Conceptual Model using Criteria (15 min) 
· Distribute a copy of a cause-effect conceptual model with explanation or project onto the screen:

· Urban Water Cycle Cause – Effect Model

· Wastewater – Cause-Effect Model

· Watershed – Cause Effect Model  

· Explain, “We created our first conceptual model with an explanation in Unit 1, and today we will create our second using a cause –effect model. We will be analyzing this cause-effect model against the Criteria for Strong Scientific Models and Explanations that we used in Unit 1. Remember, drawing and creating a labeled conceptual model is an important skill for scientists.”
· Have students get out their Criteria for Strong Scientific Models and Explanations handout (from Unit 1)

· Provide 5 min for students to review the model and discuss among themselves the qualities and why or why it does not meet the criteria. They should list these reasons in their Science Notebooks.
· Ask the class to share the criteria they identified.  Transcribe these reasons onto an anchor chart. Listen for students to note for qualities such as “They are accurate,” “They are simple,” and “They have labels identify important features.”

B. Creating the Conceptual Model (25 min)

· Give students 20 min to work on their own conceptual model. Circulate to support students as they work.  Look for key concepts and arrows that show cause and effect as outlined in Lesson 4. When you see exemplary work, share it with others.  If you do not see students diagramming cause and effect relationships, provide individual, small group, or large group coaching. 

· After approximately 15 min, ask students to come to a stopping point. Have students compare their drawings to the criteria, noticing areas that need improvement. 

· Give students 5 more min to continue drawing. In this time, they should revisit their drawings according to the criteria they felt needed improvement. Circulate among students providing descriptive feedback, clarification, or redirection as needed.

C. Writing an Explanation to accompany the Conceptual Model (30 Min)

· Distribute the “Water is Life” Graphic Organizer for Conceptual Model.
· Have students turn to the cause-effect model they have created and identify the specific ideas they want to explain.  Use previous modes, words from the Word Wall, etc. to identify the ideas for the explanation statement for the model.

· Provide approximately 20 min for students to write their explanations.  

· After 20 min, have students compare their explanation to the criteria, noticing areas that need improvement. 

· Allow students to continue writing. In this time, they should revise their explanatory statement according to the criteria they felt needed improvement. Circulate among students providing descriptive feedback, clarification, or redirection as needed.

4. Closing and Assessment (10 min)

A. Celebration Gallery Walk and Debrief
· Celebrate the students’ work by displaying their conceptual models with descriptions on tables or desks around the room. Invite the students review their classmates’ hard work. 

· Gather the students for a last opportunity to debrief what they have learned about the hydrological cycle and the importance of freshwater. Give students a prompt such as “I used to think … but now I know.”
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