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Preface:  This unit has been created as a model for teachers in their designing or redesigning of course curricula.  It is by no means intended to be inclusive; rather it is meant to be a springboard for teacher thought and creativity.  The information we have included represents one possibility for developing a unit based on the Delaware content standards and the Understanding by Design framework and philosophy.
Unit Summary:
By using the FOSS Wood and Paper module students will observe the properties of wood and paper and discover what happens when they are subjected to a number of tests and interactions with other materials.  Students learn that wood and paper can be recycled to create new forms of paper and wood that have new properties.  Students will use this knowledge about the properties of wood and paper as they change wood and paper into a variety of products.  Throughout the module, approximately 9-12 weeks, students will have ample opportunities to make comparisons between different kinds of wood, different types of paper, and wood and paper. The Wood and Paper module emphasizes the development of observation and description skills and building explanations based on experience.  
	Stage 1: Desired Results

Delaware Science Content Standards

	DE Content Standards 

	This course focuses on the Delaware Science Content Standards and Grade Level Expectations in Standards 1, 2, and 8 found on the following web site: http://www.doe.k12.de.us/programs/ci/content_areas/science.shtml
Standard 1- Nature and Application of Science and Technology

Understanding and Abilities of Scientific Inquiry

Students should know and be able to: 
1. Understand that: Scientific investigations, whether conducted by students or scientists, involve asking a question about the natural world. 

· Be able to: Generate questions and predictions using observations and exploration about the natural world.

3.   Understand that: The purpose of accurate observations and data collection is to provide evidence.  Scientists use tools to enhance their senses in order to obtain more evidence. 

· Be able to: Collect data using observations, simple tools and equipment.  Record data in tables, charts, and bar graphs. Compare data with others to examine and question results.

4.   Understand that: Scientists use observations from investigations and knowledge that is already known to develop an explanation.

· Be able to: Construct a simple explanation by analyzing observational data.  Revise the explanation when given new evidence or information gained from other resources or from further investigation.  

5.   Understand that: The purpose of communicating with others is to share evidence and conclusions. Scientists communicate the results of their investigations to others.

· Be able to: Share simple plans, data, and explanations with an audience and justify the results using the evidence from the investigation.  

6.   Understand that: The use of mathematics, reading, writing, and technology are important in conducting scientific inquiries.  

· Be able to: Use mathematics, reading, writing, and technology when conducting an investigation and communicating the results.
Science, Technology, and Society

Students should know that: 

1. People have invented new technologies to solve problems.  
Students should be able to: 

· Observe how materials can be modified for different uses (e.g., paper and wood can be modified to have new properties).

2. Tools are useful in science to help gather data for observations and measurements and provide a safe means of conducting an investigation.
Students should be able to:
· Use a hand lens (magnifier) to inspect a variety of non-living materials and demonstrate through discussion or drawings how the lens extends the sense of sight. 
History and Context of Science

1. People from all parts of the world practice science and make many important scientific contributions. 

2. Much has been learned about the natural world but there is still much to understand.

Standard 2: Materials and Their Properties

Properties and Structures of Materials
Students should know that: 
1. Materials can be described and classified according to the following physical properties: size, shape, mass, texture, color, and material composition.  Students can observe materials’ physical properties by using tools that include rulers, balances, thermometers and hand lenses.
Students should be able to: 

· Observe and describe the properties of a variety of non-living materials using the senses (i.e., sight, touch, smell, hearing).
· Use the physical properties of non-living materials (e.g., texture, size, shape, color) to describe similarities and differences.
· Sort, group, and regroup a variety of familiar non-living materials based on their physical properties (e.g., shape, color, texture, size).
· Use a hand lens (magnifier) to inspect a variety of non-living materials and demonstrate through discussion or drawings how the lens extends the sense of sight. 
· Construct simple class graphs (e.g., pictographs, physical graphs) to organize information.

3. Physical properties of materials can be changed by exposure to water, heat, light, or by cutting, mixing, and grinding.  

Students should be able to:
· Observe and describe changes in the physical properties of objects that occur when they are exposed to a variety of treatments (i.e., temperature, sunlight, water).

Material Technology

1. The properties of materials influence their use.  Some materials are more suitable for making a particular product or device.
Students should be able to: 

· Observe how materials can be modified for different uses (e.g., paper and wood can be modified to have new properties).
2. Technology has created new materials that can help people solve problems.

Standard 8: Ecology

Human Impact

Students should know that: 
1. Many natural resources are limited.  The amount available can be made to last longer by decreasing the use of some resources or by reusing or recycling certain materials.
Students should be able to:  

· Recognize that trees are replanted in an attempt to replace those that are cut down. 



	Big Ideas 

	· Observation (students observe different kinds of wood to identify their physical properties)
· Properties of Materials (students observe different kinds of wood and identify physical properties such as color, texture, and buoyancy)

· Investigation (students place different woods into containers of water to observe sinking and floating)

· Process skills (combining materials to change the physical properties of woods)

· Science, technology and Society (exploration of technology used to make paper products)



	Unit Enduring Understandings 

	Enduring Understandings: 
· Tools and senses are used to ask questions, make predictions, observe, describe and communicate results about the physical properties of wood and paper.

· Different types of wood exhibit different physical properties (e.g. absorbency, floatability, and/or sinking)

· Paper has many observable properties (e.g. bending, creasing, thickness, strength etc.) 

· Wood is a resource that comes from different kinds of trees.  Some woods are processed and transformed for human use.

· Recycling can extend the use of trees.

 

	Unit Essential Question(s) 

	1. How can the shape of wood be changed for human use?
2. How do the properties of different woods and/or papers make them useful for different purposes?

3. How can wood and paper products be reused for other purposes?



	Knowledge & Skills 

	Knowledge: 
· Wood has properties of weight, texture, color, and ability to absorb water that allows it to be observed and described.
· Paper has properties of texture, and ability to absorb water that allow it to be observed and described.
· Simple tools such as a hand lens and eye dropper can be used to collect data.
·  Sense of touch is used to compare the relative weight of wood samples and texture of different wood samples and paper.
· Sense of sight is used to compare the colors of wood samples.
· Many useful objects such as furniture and boxes are made from wood or paper.
· Some objects such as trees occur in nature whereas others are made by people such as particle board and plywood.
· Sanding changes the shape and texture of wood and produces sawdust.
· Particle board, plywood, and paper are made from smaller pieces of wood.
Skills: 
Generate questions and predictions using observations and exploration about the natural world.
Generate and follow simple plans using systematic observations to explore questions and predictions.

· Use simple materials to make paper and papier-mâché.
Collect data using observations, simple tools and equipment.  Record data in tables, charts, and bar graphs.  Compare data with others to examine and question results.

· Use simple graphs to communicate their finding.
Construct a simple explanation by analyzing observational data.  Revise the explanation when given new evidence or information gained from other resources or from further investigation.  

· Use paper clips, rubber bands, and water basins to sink samples of wood.
Share simple plans, data, and explanations with an audience and justify the results using the evidence from the investigation.

Use mathematics, reading, writing, and technology when conducting an investigation and communicating the results.

· Use crayons and markers to observe interactions with different kinds of paper.
Observe and describe the properties of a variety of non-living materials using the senses (i.e., sight, touch, smell, hearing).

· Observe and describe samples of wood, sawdust, shavings, and paper.
· Describe the similarities and differences in wood and paper samples using the sense of touch and sight.

Use the physical properties of non-living materials (e.g., texture, size, shape, color) to describe similarities and differences.

· Fold different kinds of paper and sort them based on ease of folding.
· Take boxes apart, trace the outline of boxes, and reassemble boxes.

Sort, group, and regroup a variety of familiar non-living materials based on their physical properties (e.g., shape, color, texture, size).

· Match like samples of wood.
Use a hand lens (magnifier) to inspect a variety of non-living materials and demonstrate through discussion or drawings how the lens extends the sense of sight. 

· Practice safe handling of science materials.
Construct simple class graphs (e.g., pictographs, physical graphs) to organize information.
· Use simple graphs to communicate their finding.
Use non-standard units of measure (e.g., string, paper clips) to compare the size and weight of non-living materials.

Observe and describe changes in the physical properties of objects that occur when they are exposed to a variety of treatments (i.e., temperature, sunlight, water).

· Use eye droppers, basins of water, and screens to observe the interaction of wood, sawdust and shavings in water.
· Use sandpaper to sand and shape a piece of wood.

Observe how materials can be modified for different uses (e.g., paper and wood can be modified to have new properties).

· Identify objects made from wood and paper.

· Use craft sticks to mix sawdust and cornstarch matrix to make particle board.

· Glue together thin layers of thin wood to form plywood.

· Weave strips of paper.

· Make an original wood and paper sculpture.

Recognize that trees are replanted in an attempt to replace those that are cut down. 

	Stage 2: Assessment Evidence



	Suggested Performance Task(s) 
Formative assessment tasks are identified below. 


	1. Assessment is used after Activity One, Part 5.  It comes from the “Home and School Extensions”, page 35, extension number seven. 

Directions:

· Use two samples of each kind of wood provided in the kit, and ten paper cups, large enough to cover the pieces of wood so that cannot be  seen.

· Cover each wood piece with a paper cup.

· Mix the cups around before beginning the assessment.

· Conduct the Wood Memory by allowing students to lift two cups at a time to find a match (the same kind of wood).  When finding a match, students must tell why the pieces match based on a property.  Example: “The two pieces are red.” “The two pieces are the red and smooth”. 

· When a match is found, the student gets to collect the pieces.

· If the pieces do not match, cover them again and move on to the next person’s turn.

· Play the game until all pieces are matched.

Scoring Guide: 

Teacher records on a checklist as to whether student is able to match pieces of wood based on a property of wood. 


2. What is made from wood?  Formative assessment to be used after Investigation 1, part 2. This assessment measures student’s ability to describe (through drawing) objects made from wood. 





               Directions:

· Prepare student papers as shown above.  In the middle of the web, place the words, “This is made of wood.”  

· Students draw pictures of things made from wood then share their web with the class and explain each picture. Students may write the name of the object below each picture. 

            Scoring Guide: Teacher uses a content checklist to record whether students        understand concept through correctly drawing objects made from wood.

3. Guess my rule!  Formative assessment.  This assessment measures student’s ability to identify a property of wood and sort by that property.  This assessment is used after Investigation 1, part 2. 

Directions: The teacher takes all the samples of wood and places them next to a circle. The teacher picks pieces of wood out of the pile and places them in the circle, based on a property known only to the teacher.  Example: The teacher places all red samples in the circle.  Three students are allowed to guess the property used to sort the wood pieces. 

Next, the student thinks of a property of wood.  The student picks out pieces of wood from the pile and places them in the circle.  Another student tells the property that was used to sort the wood pieces. 

To assess more students, allow the person who guesses the property choose the next person.  

Scoring Guide: Teacher uses a content checklist to assess whether students are able to sort wood pieces based on properties of wood.

4. Was it made by nature or by people?  Formative assessment.  This assessment measures student’s ability to identify a piece of wood (plywood or particle board) made by people and describe how the wood was made.  This assessment is to be used after Activity 2, part 4. 

Directions: Present students with several samples of wood, including particle board and plywood.  Ask student to pick out a sample of wood made by people and tell you how it was made.  Example: Student identifies the particle board sample and tells that it is made from several small pieces of wood that has been glued together.  

Scoring Guide: Teacher uses a content checklist to assess student ability to identify a piece of wood made by people and describe how the wood was made. 

 

	Rubrics/checklists for Performance Tasks 

	See formative pieces above. 


	Other Evidence



	Formative Assessment Evidence:   
1. Wood Memory Assessment-This assessment measures students ability to ability to understand that different kinds of wood have identifiable characteristic that set apart from each other.
2. What is made from wood? This assessment measures student’s ability to describe (through drawing) objects made from wood.

3. Guess my rule! This assessment measures student’s ability to identify a property of wood and sort by that property.

4. Was it made by nature or people?  This assessment measures student’s abilities to identify a piece of wood (plywood or particle board) made by people and describe how the wood was made.


	Student Self-Assessment and Reflection 

	Pre and Post questions:

Investigation 1-Part 1:  Where does wood come from?  How do wood samples differ?

Investigation 1-Part 2:  What is made of Wood?

Investigation 1-Part 3:  What happens when wood gets wet?

Investigation 1-Part 4:  How can you sink wood?

Investigation 1-Part 5:  Do all kinds of wood take the same number of paper clips to sink?

Investigation 2-Part 1:  How can the shape of wood be changed?

Investigation 2-Part 2:  How are wood shavings and sawdust different?
Investigation 2-Part 3:  How is particleboard made?

Investigation 2-Part 4: How is Plywood made?

Investigation 3-Part 1:  How are papers different?  What is made of paper?

Investigation 3-Part 2:  Are all papers good to write/draw on?
Investigation 3-Part 3:  Do all papers fold easily?

Investigation 3-Part 4:  What happens when paper gets wet?

Investigation 4-Part 1:  How can new paper be made from old?

Investigation 4-Part 2:  How can paper be changed so it will be stiff and hold its shape?

Investigation 5-Part 1:  How are paper boxes made?

Investigation 5-Part 2:  Can we use paper to weave?  How can paper be woven?




	Stage 3: Learning Plan



	Key learning events needed to achieve unit goals



	Investigation 1: Getting to Know Wood

· Students gain experience with a common material, wood, and observe different kinds of wood.  Students compare properties of different kinds of wood found in the classroom environment and communicate observations made about different kinds of wood.  They learn that different kinds of wood come from different kinds of trees; some kinds of wood are processed and transformed by people.  Students observe how wood interacts with water.
Investigation 2: Changing Wood

· Students transform the shape of wood using sandpaper, create particleboard from sawdust and wood shavings and compare it to commercial particleboard. Students create plywood from thin pieces of wood and compare it to commercial plywood. They explore the technology of making wood products.

Investigation 3:  Getting to Know Paper

· Students observe properties of several different kinds of paper, label the different kinds of papers found in the school environment, and compare different kinds of paper as they are cut or torn. Students determine the usefulness of different kinds of paper for writing and drawing, compare and communicate the number of times different kinds of paper can be folded in half and how paper interacts with water.

Investigation 4: Changing Paper

· Students observe how paper products change when soaked in water, use a technique to make a small piece of recycled paper, and use paper-mache’ technique to make paper stiff and hold its shape.

Investigation 5: Constructions

· Students observe how paper containers are constructed by taking them apart and reassembling them.  Students weave paper to make a paper mat, they assemble paper and wood into sculptures and use their knowledge of the properties of paper and wood to create useful and or esthetic materials. 



	Resources & Teaching Tips 

	· What text/print/media/kit/web resources best support this unit?

www.unitedstreaming.com
www.fossweb.com
          The FOSS Wood and Paper Model

· What tips to teachers of the unit can you offer about likely rough spots/student misunderstandings and performance weaknesses, and how to troubleshoot those issues?

· Word Wall-object identification
· Sentence starters incorporating new vocabulary

· As students engage in science activities, record their discoveries and observations by writing single words and short phrases on the paper. This helps students make the connection between spoken language and printed language.


	Accommodation/Differentiation ideas and tips 

	1. After Investigation 1, part 2-Homework idea. Have students draw a wood product from home and write a sentence about its function and use. 
2.  After Investigation 1, part 2- Bring in different types of wood for students to explore (i.e. Walnut, cherry, locust, oak, hickory).
3.  After Investigation 1, part 2-Guest Speaker-Invite a construction/wood worker in to show different tools they use for building in their trade.

4.  After Investigation 2, Part 1-Bring in different grades of sand paper so students can see how they react to the wood and then try the sand paper with different kinds of wood .

5.  After Investigation 2, Part 4-Another way to show sandwich wood, students can take graham crackers and marshmallow fluff and layer it. 

6.  Investigation 2, Part 1- Instead of just making paper exactly from the manual, teachers can use cookie molds to make homemade paper. Students recycle paper towels, and place in a blender. Add enough water so the paper towels become a pulp mixture. Press the pulp mixture into the cookie molds. Have students press out the excess water out of the mold. You can dry naturally or place in a microwave for about 1 minute.  You can add texture (Senses kit) with flowers and herbs, natural dyes or food coloring.  You can add construction paper to add a different texture and color.

7.  Investigation 2, Part 2-Substitute newspaper with tissue paper or colorful printed paper napkins (no light colors or red) to make papier-mâché. Also, you can purchase or collect “cool whip” type containers, so the students could keep the papier-mâché the on the containers. After they dry, invert and plant a flower. This makes a great present for someone!
8.  Investigation 5, Part 2- Students can make spring baskets instead of just making mats. 

9.  Assessment #2- Instead of having students draw pictures of objects from wood, cut pictures of wood and other objects from magazines for students to select appropriate chooses. 

10.  Extension:  Have students set up experimental designs where they might extend the properties of wood. (i.e. Hardness, placing a nail into the wood, different uses of wood, water absorption)




Student Name	Matches wood pieces based on color, texture, or other property.


1.


2.























This is made of wood.
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