Understanding by Design Unit Template

To find the attached files go to: T:\Smartboard\Sciences\Grade 2\UbD Units\Air & Water 2
	Title of Unit
	Air and Water in the Environment 

	Grade Level
	2

	Curriculum Area
	Science – Earth and Space
	Time Frame
	4-6 weeks

	Developed By
	

	School
	

	Identify Desired Results (Stage 1)

	Content Standards –Curricular Outcomes

	-Investigate observable physical properties of air and water (in all three states of matter) within the environment.
-Assess the importance of air and water for the health and survival of living things, including self, and the environment.



	Essential Questions
	Enduring Understandings

	Open-ended questions that stimulate thought and inquiry linked to the content of the enduring understanding.
	What do you want students to understand & be able to use several years from now?         

	-Why is clean air and water important to us?

-Why is it important to take care of and keep our air and water clean?

-Why does temperature and moving air affect the form of water? 

	-Living things require clean air and water.

-Individuals can contribute to protecting and improving the quality of air and water in their environment.

-A change in temperature can affect the physical properties of water. 

	
	Misconceptions

	
	(Optional)

	
	

	Knowledge

Students will know…
	Skills

Students will be able to…

	-Air and water are connected.
-air and water form a major part of our physical environment and they are essential for life.

-changes to air and water affect living things and the environment.

-our actions affect the quality of air and water, and its ability to sustain life.


	-explain how living things, including humans, require clean air and water for breathing, cooling ,drinking, cooking ,bathing ,and prevention of illness in order to maintain a healthy body.
-record, using tables, diagrams, pictographs, or bar graphs, individual, classroom, and/or household use of water, for a given period.

-suggest ways that individuals can contribute to protecting and improving the quality of air and water in their environment (e.g., conserve water, do not pour chemicals down the drain, do not burn hazardous materials, and reduce travel via motorized vehicles).
-Communicate procedures and results of observations of the physical properties of air and water, using drawings, demonstrations, and written and oral descriptions.

	Assessment Evidence (Stage 2)

	Performance Task Description 

	The performance task describes the learning activity in “story” form.  Typically, the P.T. describes a scenario or situation that requires students to apply knowledge and skills to demonstrate their understanding in a real life situation. Describe your performance task scenario below:


	Helpful tips for writing a performance task.

	-Air and water are major parts of our physical environment and essential for life. Through your class investigations you have learned about the characteristics of air and the various forms of water in the environment. You discovered how clean air and water contribute to the health and survival of living things.  Environment Canada is concerned about the water and air pollution in our country. They are asking you to make a poster that will be added to their new calendar about ways to protect our Earth. They would like you to conduct surveys around your home, school, and/or community to find out what pollution is taking place there, how we as individuals contribute to the pollution, and what we can do to prevent it. Before you begin you need to prepare a list of questions to ask. Then, interview interested and concerned people. Be sure to include yourself in the survey. Display the results of your survey with a graph or chart. According to your results of your data, design a poster that includes at least one way to help keep our air and/or water clean. Remember, we are all responsible! By working together and taking concrete actions, we can all help ensure that Canadians have access to clean air and water and a healthy environment for generations to come. Please mail the results of your findings to Environment Canada, along with your poster.
NOTE: Making the graph ties in with the Graphing Unit in math. You could include the math outcome, 

SP2.1  Demonstrate understanding of concrete graphs and pictographs. [C, CN, PS, R, V] 

 on the rubric if you choose to teach the graphing portion of math at the same time. 
-We will be making a book titled Water, Air, Everywhere!  to share with the Kindergarten class. You will be given a list of several forms of water and air on Earth (e.g. ocean, sea, lake, river, stream, marsh, puddle, rain, snow, hail, sleet, fog, cloud, frost, mist dew, and condensation). You are to research at least three of the various forms of water and air (one for each state of matter)  in books and/or on the internet. Please fill out the attached sheet with your forms of water and air, the definition, a diagram, and possible examples. (See attached form Water Words ). Remember to do your best job to make our book enjoyable for others to read! You should be able to communicate your drawings and definitions to the kindergartens, also.
Note: You could also include an ELA outcome on the rubric as well.

	Goal:

What should students accomplish by completing this task?

	
	Role:
What role (perspective) will your students be taking?

	
	Audience:
Who is the relevant audience?

	
	Situation:
The context or challenge provided to the student.

	
	Product/Performance:
What product/performance will the student create?

	
	Standards

(Create the rubric for the Performance Task)

	BLOOMS TAXONOMY:

REMEMBERING: Can the students recall or remember the information?
UNDERSTANDING: Can the students explain ideas or concepts?
APPLYING: Can the students use the information in a new way?
ANALYZING: Can the students distinguish between the different parts?
EVALUATING: Can the students justify a stand or decision?
CREATING:  Can the students create new product or point of view?
	Digital Taxonomy for Bloom:

KNOWLEDGE: Highlighting, bookmarking, social networking, searching, googling
COMPREHENSION: Advanced searches, blog journaling, twittering, commenting

APPLICATION: Running, loading, playing, operating, hacking, uploading, sharing, editing

ANALYSIS: Mashing, linking, tagging, validating, cracking, reverse-engineering

SYNTHESIS: Programming, filming, animating, blogging, wiki-ing, publishing, podcasting, video casting

EVALUATION: Blog commenting, reviewing, posting, moderating, collaborating, networking, posting moderating

	Standards Rubric

The standards rubric should identify how student understanding will be measured. 

	See attached rubric

	Other Assessment Evidence:  (Formative and summative assessments used throughout the unit to arrive at the outcomes.)

	     
-web or concept map
-Observation – anecdotal records, conferences, checklists.

-Conversations
-Water watch home study

-learning logs/science journals

-self-assessment (In science I learned…)



	Learning Plan (Stage 3)

	Where are your students headed?  Where have they been?  How will you make sure the students know where they are going?

	-KWL

-web or concept map

-post outcomes, essential questions, enduring understandings

-present performance assessment and rubric



	How will you hook students at the beginning of the unit? (motivational set)

	-Water Trivia Fun Facts About Water! (I.e. How long can a person live without water? How much water is used to flush a toilet? – see attached sheet on Water Trivia Facts or go to http://www.lenntech.com/water-trivia-facts.htm)
                                                                                 OR

-guest speaker from water purification plant or water company to present to the class how water is treated to make it clean and safe to drink.

                                                                                 OR

-demonstration of the water cycle

                                                                                 OR

-show or read The Magic Schoolbus at the Waterworks by Joanna Cole



	What events will help students experience and explore the enduring understandings and essential questions in the unit?  How will you equip them with needed skills and knowledge?

	-start a web or concept map during computer time that students can add information to them as they learn concepts during the unit, do the K and W part of KWL either individually or as a group (see KWL chart)
Morning Message – i.e. Did you know that air is the most important thing that gives life to humans, plants, and animals? Without air none of these things could live. Air is made of gases like nitrogen, carbon dioxide and oxygen. Every time we take a breath, we use the oxygen part of air. When we breathe out, carbon dioxide goes into the air. Sometimes water vapor (water in the form of a gas), dust, and bits of smoke can be in the air too. Do this everyday (see attached sheet on Sample Morning Messages).
Outcome AW2.1 Investigate observable physical properties of air and water within their environment.
 Indicators: a. Observe, using all of their senses, physical properties of air and of water.      

Moving Air – read Millicent and the Wind by Robert Munsch. On a windy day, take a class walk to observe the effects of wind on the environment. Challenge students to find evidence that the air is moving. Encourage them to use all of their senses. Students can also look for evidence of water in the environment at the same time. Use a Think-Pair-Share to create charts showing positive and negative effects of air temperature and movement in both indoor and outdoor environments. Have students add to their own charts when they hear new ideas (See attached chart – I noticed changes…). Discuss and record in science notebooks where they observed evidence of water, also.
Outcome: Investigate observable physical properties of air and water (in all three states of matter) within their environment.                                                                                                                                                                                             
Indicators: f. Investigate physical changes in water during each change of state.

Forms of Water in the Environment – Display the globe, map, and pictures of forms of water. Ask questions such as: What do the blue parts of the globe show? Is there more water or land on Earth? What other kinds of water, other than oceans, are there on Earth? Encourage the students to think of as many forms of water as possible (i.e. oceans, seas, lakes, etc.) Then extend the focus on forms of water by asking: Where does the water in lakes, rivers, and puddles come from? Is rain the only kind of water that falls into the lakes and rivers? Students will likely suggest things such as snow, sleet, hail, frost, dew, clouds, and fog. Show Weather for Children All About Rain, Snow, Sleet, and Hail (see Resources below). Students can work on the second performance task (see attached sheet Water Words).
 Outcome: AW2.2 Assess the importance of air and water for the health and survival of living things, including self, and the

 environment. 
 Indicators: f. Investigate physical changes in water during each change of state.

 d. Explain how living things, including humans, require clean air for breathing, cooling, drinking, cooking,  bathing, and prevention of illness in order to maintain a healthy body.

The Amazing Water Cycle – Did you know that the earth uses the same water over and over again? The water you use to wash your bike may be the same water a dinosaur drank many, many, many years ago! Hard to believe, but it’s true. The water we drink, bathe in, and wash things with doesn’t disappear once it travels down the drain. Water moves through different stages in a never-ending cycle. Show the movie from Brain Pop Jr. under weather – water cycle or the DVD All About the Water Cycle listed in the resources. Do The Amazing Water Cycle Experiment and the Water Cycle Wheel (see attached sheets –The Water Cycle, The Amazing Water Cycle cont’d).

Outcome: AW.2 Assess the importance of air and water for the health and survival of living things, including self, and the environment.
Indictors: e. Explain how water is obtained, distributed, and used in personal, local, and regional environments.

Sources of Water – Brainstorm ways that humans use water. Include uses of water in the classroom, in the school, at home, in the neighborhood, city, province, country, and the world. Ask: Where do you think your drinking water comes from? Explain that where water comes from is called the source of water. Ask: How does water get to your homes? Read or discuss The Magic School bus at the Water works (from motivational set). Relate the waterworks system to our local area. Use the provincial map to locate the source of water for our community. Trace the route that the water takes from the source to your community. Plan a field trip to our local water distribution plant. Before, brainstorm a list of questions they have about how water is distributed in our community. Following the field trip students write in their journals reflecting on their experience and new understandings.
Outcome: AW2.2 Assess the importance of air and water for the health and survival of living things, including self, and the environment.

Indicators: g. Record, using tables, diagrams, pictographs, or bar graphs, individual, classroom, and/or household use of water for a given period.

i. Suggest ways that individuals can contribute to protecting and improving the quality of air and water in their environment (e.g., conserve water, do not pour chemicals down the drain, do not burn hazardous materials, and reduce travel via motorized vehicles).

Water Usage - Ask: How much water do you think you use in your home everyday? Show students a litre container, and have them estimate on chart paper how many litres of water they think they use in a day. Now display a chart of actual water usage (see attached sheet Average Water Usage). Focus on the amount of water used to brush teeth. Have a student measure 4 litres of water into a container to show how much water is used to brush teeth when the tap is left on while brushing. Have another student measure one litre of water to show how much water is used if the tap is turned off while brushing. Explain that turning off the tap is a way of conserving water or reducing the amount of water we use. Review other data on the chart. Focus on the amount of water used for each activity, such as doing a load of laundry, flushing the toilet, or having a bath. Now challenge the students to record the amount of water they use at home. Provide them each with a tally sheet and a letter to parents that explains the activity. When all students have completed their tally sheets, have them present their findings to the class. Have students total the amount of water used in their home in a day. (See Daily Water Usage in My Home sheet attached and Water Watch Study Week one and week two). To extend this activity have students suggest ways that they can reduce the amount of water they use everyday. Focus on the water usage chart and ask: How could you save water? Students may see themselves as more active in water conservation if they give their solutions in “I” statements. For example: I can take showers instead of baths to conserve water. I can turn off the water while brushing my teeth. They could create a poster showing one way to save water (See Thinking about: Water, a Short Supply Sheet attached). You may want to play the Bucket Relay Game in gym or outside another time. This game will help students understand how precious water is if they had to walk long distances to fetch the water. Outside, set up an obstacle course. Place a large bucket of water at the start of the course. At the end of the course, place several smaller buckets (one for each team). Divide the class into teams. Have the students, singly or in pairs, fill an ice cream pail with water from the large bucket. When they reach the end of the course, have them empty the pail into the small bucket, run back to the start, and pass the pail to a team member. The teams continue through the course until their collection bucket is full of water.

Outcome: AW2.2 Assess the importance of air and water for the health and survival of living things, including self, and the environment.

Indicators: Suggest ways that individuals can contribute to protecting and improving the quality of air and water in the environment (e.g. conserve water, do not pour chemicals down the drain, do not burn hazardous materials, and reduce travel via motorized vehicles).
Pollution of Air and Water – Read the book Michel Bird-Boy by Tomie dePaola to the class. Have students identify sources of air pollution in Michael’s community, and the solution that Michael finds. Make a chart – Air Pollution and divide the chart into two columns – Sources of Air Pollution and Solutions. Ask: What things cause air pollution around the world? Record students’ ideas on the first column of the chart. Ask: How could you stop or decrease air pollution? Have students focus on each source of pollution and provide solutions for these problems. Record these solutions on the second column of the chart. Have students read books or go online to make diagrams and sentences to show a source of air pollution and a source of water pollution, and suggest a solution to each of these problems (see attached sheet Pollution). Students can present their findings orally to the class. As an extension they could write letters to local factories or manufacturing plants to find out how these businesses are controlling air pollution.

Outcome: Assess the importance of air and water for the health and survival of living things, including self, and the environment.

Indicators: d. Explain how living things, including humans, require clean air and water for breathing, cooling, drinking, cooking, bathing, and prevention of illness in order to maintain a healthy body.
h. Suggest explanations for how air and water in the environment can become polluted.

i. Suggest ways that individuals can contribute to protecting and improving the quality of air and water in their environment (e.g., conserve water, do not pour chemicals down the drain, do not burn hazardous materials, and reduce travel via motorized vehicles).

Wicked Wastewater – People must be careful of how they dispose of water after it has been used. Used water is called wastewater. Water in rivers, lakes, and oceans may look nice and clean, but can contain germs or pollution from chemicals and trash from wastewater. When this happens, the water is not safe for the fish, for you to drink or you to swim in. 
Wastewater needs to be cleaned before being put back into rivers, lakes, and oceans. People can help make this job easier by being careful to use household substances that are biodegradable. In the following experiment, discover why it is important to not pollute water (See Wicked Wastewater and Thinking about: Wicked Wastewater sheet attached).
Outcome: AW2.2 Assess the importance of air and water for the health and survival of living things, including self, and the environment.
Indicators: Suggest explanations for how air and water in the environment can become polluted.

Oil Spill Clean Up – recap on the importance of water to all living things. (How do humans use water? How is water important to other living things? How does our water get polluted? How would polluted water affect humans? How would polluted water affect plants and other animals?  Display pictures from the internet or books about oil spills or show a DVD about oil spills (See resource list below). Explain that oil tankers carry oil for cars and fuel across the oceans to countries all over the world. Do the experiment Oil Spill Clean Up (see attached sheet Oil Spill Clean Up). Fill out the Oil Spill Observation Chart (See attached sheet Oil Spill Observation Chart). Challenge the students to suggest ways that the oil spill could be cleaned up. Watch shows about how oil spills have been cleaned up and how animals are rescued during these disasters. Another activity to do is MAGIC WATER – You will need the following materials: 4 clear plastic cups, food coloring ( red, green, blue, yellow), white construction paper cut into 2 cm by 4 cm strips, water, cooking oil, and a tray. Place the four clear plastic cups on a tray. Fill the cups half full with water. Add a different food coloring to each cup and pour 75 ml of cooking oil on top of the colored water. Have students predict what color a strip of paper will be when it is dipped into a cup, then have them test their predictions by dipping the paper into the selected cup. Repeat the process with the other cups. Have the students observe carefully and explain why the strip of paper did not turn the same color as the water they were dipped in. NOTE: The strips of paper were first covered with oil as they were dipped in the cups, and the colored water could not adhere to the oil. This is similar to the way oil affects the feathers or fur of animals.
-Now they are ready to do their performance task! Review the task with them and go over the rubric.


	Time Frame

	
	.



	How will you cause students to reflect and rethink?  How will you guide them in rehearsing, revising, and refining their work?

	In science journals write and draw about all you have learned about air and water. 
Student Self-Assessment (see attached sheet Student Self-Assessment – Looking at My Science Learning)

Fill out What We Have Learned on our KWL chart. (See attached sheet KWL)



	How will you help students to exhibit and self-evaluate their growing skills, knowledge, and understanding throughout the unit?

	Add to their web and concept maps made at the beginning of the unit.
Students choose items to add to their portfolios and fill in sheet (See Science Portfolio Entry Record)


	How will you tailor and otherwise personalize the learning plan to optimize the engagement and effectiveness of ALL students, without compromising the goals of the unit?

	How will you organize and sequence the learning activities to optimize the engagement and achievement of all students?

	-They can work with an educational associate if needed.
-They can partner up with someone for some activities.

-They can make a poster by using magazines or other pictures. 
Resources
1. Air and Water In the Environment - Earth and Space Science (hands-on science) 550 AIR Gr. 2-3

2. air and water in the environment (Canadian Curriculum Teacher Helper) by Demetra Georgopoulos and Renee Perry-Watson  551.5 GEO Grades 1-2
3. Rivers and Ponds Thematic Unit Teacher Created Materials, Inc.

4. http://wwwlenntech.com/water-trivia-facts.htm
5. The Magic School bus at the Waterworks by Joanna Cole

6. Millicent and the Wind by Robert Munsch
7. Michael Bird-Boy by Tomie DePaola

8. Brain Pop Jr.

9. Oil Spills: slime time, big time. Phantastic Physical Phenomena Series PR 363.738 Oil Elem.
10. Weather for Children All About Rain, Snow, Sleet, and Hail  VCR 551.6 All Elem

11. All About the Water Cycle 363.61 All PR Elem

Other good sites are:

12. http://www.clean-air-kids.org.uk/doingyourbit.html
13. Google: Thirstin’s Wacky Water Adventure

14. Smart Exchange also has lessons for the SMARTboard

15. kidinfo.com

Other books include:

      16. Water Pollution by Andrew Donnelly 363.739 DON ELE



	Assess and Reflect (Stage 4)

	Required Areas of Study:
 Is there alignment between outcomes, performance assessment and learning experiences?
	

	BAL’s:
 Does my unit promote life long learning, encourage the development of self and community, and engage students?
	

	CELS & CCC’s: 
Do the learning experiences allow learners to use multiple literacies while constructing knowledge, demonstrating social responsibility, and acting autonomously in their world?
	     

	Adaptive Dimension: 

Have I made purposeful adjustments to the curriculum content (not outcomes), instructional practices, and/or the learning environment to meet the learning needs of all my students?
	

	Instructional Approaches: 

Do I use a variety of teacher directed and student centered instructional approaches?
	     

	Student Evaluation: 

Have I included formative and summative assessments reflective of student needs and interests based on curricular outcomes?
	     

	Resource Based Learning:
 Do the students have access to various resources on an ongoing basis?
	     

	FNM/I Content and Perspectives/Gender Equity/Multicultural Education: 

Have I nurtured and promoted diversity while honoring each child’s identity? 
	     

	Blueprint for Life: 
Have I planned learning experiences in the unit that prepare students for a balanced life and/or work career?
	     


Adapted from:  Wiggins, Grant and J. McTighe. (1998). Understanding by Design, Association for Supervision and Curriculum Development.
