Grade 3

Topic C: Testing Materials and Designs

Activity Sheet 1

I’ll Huff and I’ll Puff

In the space below, draw a simple design of the house you are going to build.

What material will you use?

Look around at the materials used and the houses built by other people in your class.  Make a prediction about which houses you think will blow down the fastest, and which houses you think will stay standing the longest. 

You are going to test the houses.  Record the results of your testing in the space below.

Whose house?
Material
How long did it take to blow down?

















































Why do you think some houses took longer to blow down?  What materials were used?

Can you make any other observations about the houses that were built?

Grade 3

Topic C: Testing Materials and Designs

Activity Sheet 2

Sorting Objects

Draw the objects you have sorted.

What rule(s) did you use for sorting?

Draw the objects sorted in a different way.

What rule did you use this time?

What other rules could you use to sort the objects?

Grade 3

Topic C: Testing Materials and Designs

Activity Sheet 3

Sorting and Describing Materials

List the different types of materials you can identify in your groups of objects.

What large objects can you find in your classroom, school, or on your playground that are made of…

Plastic?

Cloth?

Paper?

Wood?

Metal?

Other materials?

Describe the properties you observe about the following materials:  (for example…What does it feel like?  What does it look like?  Does it have a smell?  Does it make a noise? Is it flexible?)

Wood:

Paper:

Plastic

Metal:

Fabric:

Grade 3

Topic C: Testing Materials and Designs

Activity Sheet 4

The Strongest Box

What materials will you use to make your boxes?

Of the materials you’ve been given, write your prediction about which material will make the strongest box.

Which material do you think will make the most stable box?  (Is this different from the strongest box?)

What design will you use for making your boxes?

How will you test your boxes?

How will you make sure that the test is fair?

Write your observations of the tests you conducted in the space below.

Were your predictions correct?

What could each type of box be used for?

General Learner Expectations

Grade 3 

Topic C: Testing Materials and Designs

Knowledge: 

Students will: 

· Evaluate the suitability of different materials and designs for their use in a building task. (3-8)

Skills:


Students will:

· Investigate the nature of things, demonstrating purposeful action that leads to observations and inferences. (3-1)

· Identify patterns and order in objects and events studied; and, with guidance, record observations, using pictures, words and charts; and make predictions and generalizations, based on observations. (3-2)

· Investigate a practical problem, and develop a possible solution. (3-3)

Attitudes:


Students will: 

· Demonstrate positive attitudes for the study of science and for the application of science in responsible ways. (3-4)

Lesson 1

Introduction to the topic - “I’ll Huff and I’ll Puff”

Grade 3

Topic C: Testing Materials and Designs

Estimated Time: 


60 minutes
Specific Learner Objectives:


Students will:

· Recognize that functional structures must be sufficiently strong and stable and that unstable or weak structures are often unsafe to use.

(SLE 1)

· Compare and evaluate the strength and stability of different models or objects constructed. (SLE 2)

· Apply procedures to test the strength of construction materials. (SLE 4)

Focus:

· Buildings can be made out of a variety of materials.
· Different materials will have different strengths.
· Materials and models can be tested for strength.
· It is important that buildings or other objects are made out of materials that are sufficiently strong.
· Build a structure with different materials.

· Are some materials stronger than others?

· How can we test this?

· How does this apply to building in real world situations?

Materials:

· Book - The Three Little Pigs

· Copies of Activity Sheet 1
· Bins of different building materials, such as wood, paper, sticks, straws, toy bricks, etc.
· Glue, tape, or clay to join materials
· Blow dryers
Anticipatory Set:

· Read the story The Three Little Pigs
· As a class, summarize the story, asking and answering such questions as ‘What 3 materials did the pigs use to build the houses?’, ‘Which was the strongest?’, ‘Why do you think this was so?’

Procedure:

· Hand out attached Activity Sheet 1.

· In pairs or groups of 3, students will design and build a simple house made out of various materials supplied. (Eg. Wood, sticks, straws, paper, toy bricks).  Each group should choose one type of material, and build their entire house using only that one type of material.

· Students will predict which houses (which materials) will take the longest to blow down.

· Ask the students to suggest ways of testing their predictions.

· Use a blow dryer or other form of blowing to test the houses (ensuring that each is tested the same way – i.e. blow dryers held at the same distance).

· Students will record the time it takes for each house to blow down.  (Houses that do not blow down within 5 minutes will be marked as ‘will not blow down’)

· Discuss the test and the houses that were built.  Ask questions such as: What materials were the strongest?  Were the predictions that you made correct?  Did anything happen that surprised you?  Were there factors other than the materials that could have affected which houses stood the longest?  What kinds of different materials do you think houses and buildings in our neighborhood are made of?

Objective Summary:

· Students worked in groups to build houses of different materials.
· Students made predictions.
· Students conducted tests, and ensured the tests were fair.
· Students recorded results and observations.
· Students displayed appropriate group work skills.
· Students contributed to group discussions.
Extending the Experience:

· Integrate the lesson with Language Arts.  Have the students rewrite the story of The Three Little Pigs using different materials, or different endings.  Have the students write from one of the pig’s perspectives, describing how they are going to build the house, how they decided what material to use, and what happened to the pig. Have the students find different versions of the story, and compare how they are similar or different.

· Integrate the lesson with Math.  Have the students calculate how much space different house designs have (areas of rooms, etc). 

· Use strategies for gifted students.  Students can test out more than one material or design, or can develop other methods that can be used to test the strength of a house.  They can also research how developers or engineers test the strength or design of actual houses or structures.

· Use strategies for students with special needs.  Pair students who may be having difficulty with students who can help to explain the task.  Or, provide them with a house that is already partially built so that they have the idea of the structure started.

Assessment:

· During class discussion time, note how the students respond.  Their responses will be a gauge for the depth of their understanding, and for any additional background information they may require before continuing with the unit.

· Observe the students as they work on designing and building the houses.  This is a good opportunity to observe teamwork skills, as well as their strategies for building, and their previous knowledge of materials.

· Collect the students’ activity sheets.  Mark for the planning the students did, the predictions and observations recorded, and the level of understanding their responses display. 


Lesson 2

Sorting and Describing Materials

Grade 3

Topic C: Testing Materials and Designs

Estimated Time: 


2 classes of 30 minutes each
Specific Learner Objectives:


Students will:

· Describe the distinctive properties of some common solids, such as wood, paper or plastic, which make them suitable for use as building materials. (SLE 3)

Focus:

· There may be many different ways to sort objects and materials, based on size, colour, feel, weight, or other properties.

· Objects can be sorted and classified based on the material they are made of.

· A specific kind of material may be alike or different from other types of materials.

· Each kind of material (paper, plastic, wood, cardboard, metal, etc.) has distinct properties.

· What different methods can I use for sorting objects?

· Sort objects according to materials.

· How are different materials alike or different?  

· What are the properties of each type of material (wood, plastic, paper, cloth, etc.)?

Part A

Estimated Time: 


30 minutes 

Materials:

· Bins of materials, each containing an assortment of small objects or scraps of wood, plastic, fabric, paper, metal, etc.

· Copies of Activity Sheet 2.

Anticipatory Set:

· Divide students into groups of 3 or 4, working together at tables or groups of desks.

· Give each group a bin of assorted objects and pieces of materials.  (Each bin should have a wide variety of kinds of materials).

· Allow the groups a few minutes to explore the objects and materials in the bins.

Procedure:

· Students will each take a number of objects or materials from the bin.  

· Hand out Activity Sheet 2.

· Each student will decide how he/she is going to sort the objects he/she has chosen.  He/she will then sort all of the objects into categories.

· Students will draw their sorting on the activity sheets.

· Each student will share with his/her group members the method chosen for sorting the objects, and will describe why each category of objects belongs together.  (An alternative strategy would be to have the student show the group his/her sorted objects, and have the group guess what sorting rule was used.)

· In their groups, students discuss how they sorted the same or differently from the other people in the group.  Can they try to group their own objects using the sorting rule someone else in the group used?

· As a class, share some of the different rules used to sort the objects.

· Did anyone sort by materials?  If so, have that student describe the sorting method they used to the class.

Part B

Estimated Time: 


30 minutes

Materials:

· Bins of materials, each containing an assortment of small objects or scraps of wood, plastic, fabric, paper, metal, etc.

· Copies of Activity Sheet 3.

Procedure:

· Hand out Activity Sheet 3.

· Students will go back to their original set of objects, and will now try to group them according to materials.  (Teacher circulates to check understanding and provide help where needed).

· Students, in their groups, will discuss and record other larger objects they can see in the classroom or in the world around them that are made of each type of material.  (If there is time, the class could take a quick walk around the school or the playground area looking for objects.)

· As a class, share a few objects that students saw, or can think of, that are made of each material.

· In their groups, students will discuss each material.  What is similar between the objects that are made of that material?  Record the properties they observe for each material, and compare how they might be different from other materials.

Objective Summary:

· Students developed rules for sorting objects.
· Students sorted objects based on material, and identified some properties of those materials.
· Students identified objects in the world around them made of various materials.
· Students shared and developed their observations with a group and with the class.
Extending the Experience:

· Integrate the lesson with Art.  Students can create collages or structures that are made entirely out of one type of material.

· Encourage students who may be finished a sorting activity early to try sorting a set of objects using only their sense of touch.

· Students who learn quickly could sort a larger group of objects; they could also decide on sub-groups of objects, using more specific criteria for each group (ie. thin plastic, thick plastic).  

· Extend the experience home.  Keep lists (or groups) of objects made of each type of materials, and put them on display in the class.  Students could bring interesting objects from home, describe what they are made of, and add their object to the appropriate list or group.

· Students who are having difficulty thinking of a rule for sorting their objects in Part A could be given a pre-set rule to use for sorting.

Assessment:

· Observe the students as they work in their groups, using a checklist if needed to assess group work skills and strategies.

· Informally interview students as they work, asking questions that will further understanding.  (For Example “Why did you choose to sort your objects that way?”  “Is there another way you could sort the same objects?”  “Can you find at least one other object in the bin to fit into each of your categories?”)

· Assess Activity Sheets 2 and 3, (formally or informally) for completeness, accuracy, observations, and understanding.


Lesson 3

Exploring Materials

Grade 3

Topic C: Testing Materials and Designs

Estimated Time: 


2 class periods of 60 minutes each

Specific Learner Objectives:


Students will:

· Describe the distinctive properties of some common solids, such as wood, paper, or plastic, that make them suitable for use as building materials. (SLE 3)

Focus:

· Materials of different types have different properties.

· Materials of one type (ex. Paper) can have varying properties, depending on the sample observed.

· The properties of a material will make them more or less suitable for particular building tasks.

· What can I observe about paper?  About plastic?  About wood?  About fabric?
· How do these types of materials differ?
· What are the properties of each type of material?
· How can these properties be tested?
· What building tasks are these materials suitable for?
Materials:

· Copies of the task cards (attached)
· Bins of varying types of wood
· Bins of varying types of plastic
· Bins of varying types of paper
· Bins of varying types of fabric
· Sandpaper
· Tubs of water
· Nails, pins, or other objects that could be used to test the materials
· Magnifying glasses
· Pencils
· Science Logbooks
Anticipatory Set:

· Ask questions to review what categories of materials students identified in their bins last class, and what properties those materials had.

· Explain that in this lesson, they are going to have an opportunity to investigate those materials in greater depth.

Procedure:

· Divide students into 8 groups.  

· Move groups to stations set up around the classroom (2 stations of each task card).

· Students investigate, explore, and complete the attached task cards.

· Students record observations in their Science Logbooks.

· Monitor the students for completion of the tasks.  Each station should take approximately 20-30 minutes.

· Stop the class periodically and have students share something they have just learned or are experimenting with at their stations.

Objective Summary:

· Students worked together in groups to gather and share information.

· Students explored the properties of paper, plastic, wood, and fabric.

· Students designed and conducted tests of the materials.

· Students suggested practical uses of the materials.

Extending the Experience:

· Students who finish their observations of the materials early could be encouraged to construct something from the materials.

· Students could research the source of each type of material.  Where does it come from?  How is it made?  How has the process of making it changed over time?  What were its first uses?  How and when was it discovered?  Can it be reused or recycled?  

· Students who are having difficulty may need a buddy to help keep them focused on the tasks.  A teacher may need to help with reading the task cards.  Or, students could be given task cards that are simpler.

Assessment:

· Observe students as they work.  Ask questions to monitor understanding and encourage exploration.

· Use a performance assessment to gauge students’ inquiry and observation skills as they work.

· Have students complete a self-evaluation of their group work skills and effort.

· Collect Science Logbooks.  These can be assessed for the observations recorded, the depth of understanding displayed, and the thoroughness of the materials investigation.

 





Lesson 4

What Would You Use?

Grade 3

Topic C: Testing Materials and Designs

Estimated Time: 


90 minutes (60, 30 minute class periods)

Specific Learner Objectives:


Students will:

· Recognize that functional structures must be sufficiently strong and stable and that unstable or weak structures are often unsafe to use. (SLE 1)

· Compare and evaluate the strength and stability of different models or objects constructed. (SLE 2)

· Describe the distinctive properties of some common solids, such as wood, paper, or plastic, that make them suitable for use as building materials. (SLE 3)

· Apply procedures to test the strength of construction materials, in particular, different stocks of papers, plastics, or wood. (SLE 4)

Focus:

· Certain materials work better than others for specific building purposes, because of the properties of the material.

· Builders need to consider the purposes and requirements (ex. Strength, buoyancy) of what they are building before choosing building materials.

· What materials will work best for a given object?

· What properties do I need to consider when building an object?

· Make and test model objects and structures.

Materials:

· Science logbooks
· Chart paper or white board
· Variety of types of materials for building
Anticipatory Set:

· Have students share some of the interesting things they learned about the materials explored in the stations during the last classes.  Did they discover anything surprising?

· Explain that in this class, we’re going to explore in greater depth the uses for the different materials.

Procedure:

· Write the following list of objects on the whiteboard or chart paper, where it can be seen by all students:

A boat

An ice cream container

A milk container

A doll’s dress

A pair of mittens

A ladder

A playground slide

A grocery bag

(Anything else you want to add)

· Have students choose 3 objects from the list.  For each object chosen, have them write in their logbooks:

1) What material they would use to make the object.  

2) A description of the reasons why this material is suitable for making the object.  

3) A description of why other materials may not be suitable.

· Have students share with a partner which objects and materials they chose, and why.  They should also discuss if they chose the same or different materials for an object.  Ask one another questions they have about the materials chosen.

· Students should then choose one object they wrote about.  Each student will make a model of the object from the materials they selected.

· As a class, have students take turns showing the objects they have created, and what materials they have used.

· Students will design and write about a test they will use to determine if the material chosen was appropriate.  (For example, filling a milk container with water to see if it holds, filling a grocery bag with some weight to see if it’s strong enough, etc.) 

· Students will conduct the tests and write about them in their Science Logbooks.

Objective Summary:

· Students selected materials suitable for building tasks, based on the material properties.

· Students wrote about and discussed their selections and their reasoning.

· Students designed and created a model object, using materials provided.

· Students developed and conducted a test of their object.

Extending the Experience:

· Students can build models of more than one object on the list.

· Students can build the same object out of more than one material (For example, make grocery bags out of paper and plastic) and compare the strength and usefulness.

· Integrate the lesson with Art and Math.  Students can draw blueprints or designs for large-scale versions of their object, including measurements.

· Students who might have difficulty writing can dictate (into a tape recorder, or while another student or a teacher records) their material selections and reasoning.

Assessment:

· Collect logbooks.  Assess the selections and explanations the students provided.

· Use a rubric to assess the models the students created.  (Assessing qualities such as appropriateness of materials and construction.)

· Use a performance assessment to judge how students develop and use testing procedures. 

· Observe students as they work.


Lesson 5

The Strongest Box

Grade 3

Topic C: Testing Materials and Designs

Estimated Time: 


60 minutes

Specific Learner Objectives:


Students will:

· Compare and evaluate the strength and stability of different models or objects constructed. (SLE 2)

· Apply procedures to test the strength of construction materials, in particular, different stocks of papers, plastics, or wood. (SLE 4)

Focus:

· Different materials have different strengths.

· Different materials are suitable for different purposes.

· Fair tests consist of applying the same procedures in each situation.

· What is the best design for a box?

· What is the strongest material for making a box?

· How can I test this?

· What use might there be for boxes of different materials?

Materials:

· Cardboard (flat and corrugated), paper, Styrofoam, plastic, etc., for making boxes
· Glue, tape, and other kinds of appropriate fasteners
· Scissors
· Weights or sand
· Copies of Activity Sheet 4
Anticipatory Set:

· Ask students what kinds of things come in boxes.  

· What have students used boxes for?  

Procedure:

· Challenge the class to construct boxes of different materials.

· Divide the class into working groups.  

· Distribute Activity Sheet 4 and materials.

· Students, in groups, will design boxes of various materials.

· Students will design a fair test of the boxes.

· Students will record their observations.

· Groups will share their tests observations with the class.

Objective Summary:

· Students worked together in groups, demonstrating teamwork.

· Students developed designs and tests using various materials.

· Students recorded and shared their learning.

Extending the Experience:

· Integrate the lesson with Art:  Have students develop the packaging that will go on a box to sell a certain product.

· Integrate the lesson with Social and Environmental Studies: Students can research how much packaging is wasted in boxes, and how this affects the environment.  They can also research recycling processes for the different materials used in packaging and boxes.

· Integrate the lesson with Math:  Students can calculate the area of each side of their boxes, and the volume the boxes will hold.  Students can also calculate the most efficient size of box (using the least material) for carrying a given volume.

· Students who need challenge can attempt to use different types of glue or fasteners in the construction of their boxes.  How might this affect the strength of the boxes?

· If some students have difficulty recording observations, have one person in a group record the work for the whole group.

· A student who might have difficulty designing a box could be given a design template, and could use the template with each of the different materials.

Assessment:

· Collect Activity Sheets.  Assess for observations made and procedures used.

· Circulating throughout the class, use informal interviews to judge students’ understanding and areas that might need more development.  

· Keep anecdotal records of the students’ group work and inquiry skills.

· Conduct a performance assessment of the students’ designing and testing skills. 


Lesson 6

Buildings All Around Us

Grade 3

Topic C: Testing Materials and Designs

Estimated Time: 


60 minutes

Specific Learner Objectives:


Students will:

· Recognize that functional structures must be sufficiently strong and stable and that unstable or weak structures are often unsafe to use. (SLE 1)

· Describe the distinctive properties of some common solids, such as wood, paper, or plastic, that make them suitable for use as building materials. (SLE 3)

Focus:

· Buildings can be made of many different materials.

· Materials may be chosen for a building based on many different reasons, such as strength, cost, and how it looks.

· Buildings may use a variety of different shapes in both the construction and the overall design.

· What materials are used in buildings in our city?

· What designs are used?

· Why might the builders have chosen these materials or designs?

· What methods are used in construction?

Materials:

· Pictures of buildings in the city or town students live in (or, alternatively, of famous structures or buildings)
· Paper
· Pencils
Anticipatory Set:

· Ask students to recall buildings they are familiar with around the city or town.  

· Why do they remember these buildings?  (How it looks, how often they drive by it, etc.)

Procedure:

· Distribute pictures of familiar buildings or structures.  (If given notice ahead of time, students can bring in their own pictures, or simply be asked to observe buildings in their neighborhood before this lesson.)

· Students will draw their own sketch of the building.

· Students will label their sketches with different materials that are used in the building (as many as they can think of and recognize).

· Students will write a suggested explanation for why these materials were chosen. (For example, Glass was chosen for the sides of a building because it looks nice and allows the light from the sun to come into the building.)

· Students will draw and describe any shapes used in the building.

· Why do they think these shapes were chosen?

· What construction process might have happened when the building was built?  (Have students write this.)

· Students will share their building and observations about it with a partner or in a group of three students.

Objective Summary:

· Students related previous knowledge of materials, material properties, and structures to buildings and structures in the world around them.

· Students drew and labeled sketches.

· Students described and rationalized materials, shapes, and possible construction processes used in buildings.

Extending the Experience:

· Integrate the lesson with Art: Students can make more detailed drawings of buildings, or of a downtown skyline with many buildings.

· Integrate the lesson with Social Studies: Have students research historic buildings in the city or town, and how they contributed to the local development.

· Integrate the lesson with Language Arts: Students can take on the point of view of the building, describing the life that it’s had, how it was built, and all of the people it has seen.

· For students who need enrichment, have them try to contact local architects or builders to study the processes used in designing or constructing buildings.  They could also research buildings that have been unstable (such as the Leaning Tower of Pisa), to find out what could have been done to make the structures more stable.

· Students who are having difficulty could work with a partner or a parent volunteer.  They could also be given a list of possible materials to choose from, and/or a list of possible explanations for choosing materials.  This would allow them to circle items on the list, rather than writing detailed explanations on their own. 

Assessment:

· As students work, circulate throughout the room and quietly interview them about their building and the explanations they are writing; this will give a general assessment of students’ understanding and progression on the project.

· Assess the students’ drawings and labels for completeness and accuracy.

· Student’s explanations of materials chosen and construction processes can be assessed using a rubric, which would mark coherency, understanding, and attention to detail.


Resources

Grade 3 

Topic C: Testing Materials and Designs

Building

Make It Work Series, Glover, D., 1995, Scholastic-TAB Publications Ltd.

Challenging Artstraws: 14 Challenges for Integrating Science, Mathematics & Technology   


Design and Make Series, NES Arnold Educational

Design and Make Activities: Grade 3: Building Structures


1994, Technology Teaching Systems

Explorations in Science: Level Three


Addison-Wesley Publishers Ltd.

Explorations in Science: Level Three: Alberta Implementation Guide


Addison-Wesley Publishers Ltd

How Buildings Work: How People Use Materials to Build Structures: The Little Book of Exploration


Scholastic, Inc.

How Buildings Work: How People Use Materials to Build Structures: ScienceMats


Scholastic, Inc.

How Buildings Work: How People Use Materials to Build Structures: A Teacher’s Map to Exploration


Scholastic, Inc.

The Paper Skyscraper: The Technology of Materials


Drew, D., 1992, Prentice Hall

Up Goes the Skyscraper!


Gibbons, G., 1986, Collier MacMillan International
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Reflection:





Wood Wondering


As a group, take a look at the wood pieces at your station.  Observe as much as you can about the wood.  Record your observations in your Science Logbooks.





Some questions to consider:


How are the different wood pieces alike or different?


Are some pieces of wood harder and some softer?  How could you check?


What does it feel like?  


What happens when you use sandpaper on the wood?


Does wood float?


Does wood have a colour?  Is it all the same?


Does wood have a smell?


Is it flexible?


What kinds of things might you build out of wood?





Fabric Fascinations


As a group, take a look at the fabric scraps at your station.  Observe as much as you can about the fabrics.  Record your observations in your Science Logbooks.


Some questions to consider:


What do the pieces seem to be made of?


Do you like some better than others?  Why?


Do the different pieces feel different?


What do you see when you look at the fabric pieces with a magnifying glass?


How would you describe the pattern on a piece of fabric to someone who couldn’t see?


What fabrics would be best for a raincoat?  Why?  Can you test this?


What fabrics would be best to keep you warm?  Can you test this?





Paper Pondering


As a group, take a look at the paper samples at your station.  Observe as much as you can about the paper.  Record your observations in your Science Logbooks.





Some questions to consider:


How are the different paper samples alike or different?


What does it feel like?  


Are some types of paper stronger than others?  How could you check?  Does folding the paper in different ways make a difference?


Choose five pieces of paper and order them in some way.  How did you do it?


What do you see when you look at the paper samples through a magnifying glass?


Try tearing paper in different ways.  Do you notice anything?


What happens to paper when you put it in water?


What might you use the different types of paper for?





Playing with Plastic


As a group, take a look at the plastic pieces and bags at your station.  Observe as much as you can about the plastic.  Record your observations in your Science Logbooks.





Some questions to consider:


How are the different plastic pieces alike or different?


Are some pieces of plastic harder and some softer?


Is the plastic flexible?


What happens to plastic in water?


What does it feel like?  


Try tearing the plastic.  What happens?  Is it harder or easier if you twist the plastic first?


How could you test the strength of different types of plastic?


What things could you build out of plastic?  What type of plastic would you use?
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