Science Grade 3 Lesson Plan

“The Strength of Joining Objects”

Topic C: Testing Materials and Design

Time: 

· Two 45 minute class times.
Specific Learner Objectives:
· “Apply procedures to test the strength of different methods of joining.”
· “Apply procedures to test different designs.”
Focus:

· In order for materials and designs to have strength, different parts sometimes need to be joined.  Clothes have buttons, stitching, zippers and Velcro.  Buildings have screws, nails and hinges.  Bridges have bolts, welding and cement rebar.  In our everyday lives we use tape, elastic bands, staples and glues.  As you can quickly see there are many ways in which materials can be attached to one another.  
· In order for materials and designs to last it is not only important that the different parts of something are attached but also that they have a certain strength in order for them to be useful in our everyday lives.
· In groups of four, students will rotate around the class to four different stations with 15 minutes at each station during the period of two lessons.  Each station will have two station cards and a variety of materials as listed on the card.  Students will follow the directions on the card which will allow them to join objects in a specific manner.  Students will then determine the strength of the method of joining by following the test directions on the card.  These task cards will assist students in asking several questions such as, what are some common methods of joining objects?  What materials can be used to join objects?  What are some common flaws of joining objects?  What different ways of joining objects were the strongest?  Students will record their results in their Science notebooks, to be handed in at the end of class.
Teacher Materials:

· Lesson plan, task cards, pens/pencils, paper, erasers, toothpicks, clay, mini-marshmallows, drinking straws, paperclips, pre-glued Popsicle sticks, paper fasteners, several narrow pieces of construction paper and a hole puncher, string and weights.

Anticipatory Set:
· I will begin my lesson by showing the class a picture of the Golden Gate Bridge in San Francisco.  I will then ask the class: “How do you think they join all the different pieces of that bridge in order that it has the strength to carry the weight of all those cars and tourists?  Do you think that they used bubble gum or glue?  Or, do you think they used screws and nails?”  I will assist the class in completing a context map on the white board that will be recorded in their own work books.  We will brainstorm to find out different ways that items can be joined together for construction.

Procedure:

· I will begin the lesson with my anticipatory set. 
· Once the concept map is completed, I will ask students to reflect upon the several different ways that materials can be joined and that it is important to understand that each way of joining an item provides us with more or less strength.  We will then develop a concept map, that will be copied on the white board as well as into the student notebooks.  Then I will assign students to groups of four and I will number each group accordingly.  Groups will then go to the task card station that matches the number of their group.  It is at this station that they will have 15 minutes to follow the directions of their task card.  At the end of the 15 minutes, groups will rotate around the room in a clockwise fashion to the next task card station.  During each class lesson students will complete two different task card stations.  Once the students have rotated through all four stations the class will compare their results.  Students will be called upon to share their results, at which point they will be recorded on the board.  Any discrepancies or questions will be discussed as a class.  For homework students will be asked to complete four brief sentences in their Science Journals about anything they learned during these two lesson.

Objective Summary:

· Students used a context map in order to gain a general understanding that there are several means of joining items and each means provides a different amount of strength.
· Students participated in their groups cooperatively at a reasonable noise level.
· Students participated actively while exploring the strengths of joining items.
· Students demonstrated through group work, class discussions, teacher presentation and class work basic knowledge of the strengths of joining items.
· Students contributed their results to the class, during a class discussion.
· Students followed directions of task cards and completed experimental tasks.
· Students completed four sentences about joining objects in their Science Journals.
Alternative Strategies for Children Having Difficulties and Extending the Experience:

· Students who cannot participate in class discussion will be asked to participate within group discussions to the best of their ability.
· Students who cannot complete a context and concept map will have a student helper assist them or will be given a copy during the next class period.
· Students who have difficulties will be assigned a position within their group where they will experience the least restricted environment (Example: Special roles such as timekeeper or recorder).
· Group members in a courteous and co-operative fashion will assist students who have problems completing task cards.
· The instructor will move freely around the classroom during the task card period guiding students, helping them identify important aspects of joining and strength.
· Students who complete the front side of the task card within the 15 minute period can flip the card over in order to find two or three extending activities that are optional.

· Students who complete the task cards early will be asked to find an alternative means of joining objects with the materials at their station.  These students will also be asked to develop different means of testing the method of joining.

Assessment:

· I will make a self-evaluation of whether the student demonstrated through their work and answers the objectives and learning outcomes of this lesson.  The next lesson plan will be adjusted accordingly in order to meet student needs.

· I will make sure to read the Science Journals in order to see what reflections students developed and to see what questions students may have.

· I will make anecdotal recordings during the lesson and I will review these upon completion.  

· I will make sure students have recorded a context/concept map into their notebooks as well as the results of the task cards.

Teachers Notes for Reflection:

Science Grade 3 Lesson Plan

“Researching Methods of Design”

Topic C: Testing Materials and Design

Time: 

· Two 45 minute class times.

· **This lesson plan is premised upon the students having the requisite basic computer knowledge to complete the tasks included within this lesson.  An assessment of computer skills would have been completed at the beginning of the school year.  Computer skills would have been reviewed and developed.**

Specific Objectives:
· Identify and apply methods for making a structure stronger and more stable; e.g., by adding or joining parts to form triangles.

· ICT Outcomes, Division 1:  C.1- Students will access, use and communicate information from a variety to technologies (Specific Outcomes 1.1 “Access and retrieve appropriate information from electronic sources for specific purposes.”, 1.2 “Process information from more than one source to retell what has been discovered.”).”  C.2- Students will seek alternative viewpoints, using information technologies.  C.5- Students will use technology to aid collaboration during inquiry.  F.6- Students will demonstrate a basic understanding of the operating skills required in a variety of technologies (Specific Outcome 1.1  “Perform basic computer operations, which may vary by environment, including powering up, inserting disks, moving the cursor, clicking on an icon, using pull-down menus, executing programs, saving files, retrieving files, printing, ejecting disks and powering down.”).  P.5- Students will navigate and create hyperlinked resources (Specific Outcome 1.2 “Access hyperlinked sites on an intranet or the Internet.”).
Focus:

· There are several different means of making a structure stronger, such as shapes, materials, methods of joining materials as well as design.  Students will investigate using technology in order to gain an understanding about which shapes and designs are used most frequently in order to create bridges.
· Students will use their own investigations in order to inspire their designs of bridges that will be built and tested in a future lesson.
· In pairs, students will use a computer and Internet in order to access the Telus 2 Learn web page.  Once this site is accessed, I will guide the students using hyperlinks to the area of the website that has activity resources and links to bridges.  
· Students will be allowed to explore and use these links in order to ask the following questions: “What shapes are commonly used to make bridges?  What materials can be used to make bridges?  What are some common designs of bridges?  What different materials and designs do you think you can use in order to make your own bridge?”  Students will use a word processing program such as Microsoft Word in order to record their discoveries and findings with their own words.
Materials:

· Lesson plan, computer lab, Internet access, white board & felts and a variety of computer programs.
Anticipatory Set:
· I will begin my lesson by showing the class a bridge that I built using glue and Popsicle sticks.  I will show the class pictures of different bridges that I used in order to gain some inspiration for my design.  I will point out that I borrowed several different shapes and method of designs used in real bridges.  I will explain to the class that these two classes will be used to investigate different methods of making designs stronger and that students will get to make their own bridges that they will be testing for strength in a later class.

Procedure:

· I will already have the students in groups of two upon arrival to the computer lab.  Once we arrive in the computer lab I will lead the students through steps necessary to turn on their computers, to access the schools computer network and to accessing the Internet.  I will then write on the white board the web page for Telus 2 Learn, which is www.2learn.ca and then I will guide them through the links to where they can find information on bridges.  Once students have accessed this area of the homepage, I will show students the four questions on the white board that need to be answered.  Students will then have time to work freely exploring the different links, in order to find the answers to their questions.  I will also show students how to access the word processing program, such as Microsoft Word, where they will be able to record the answers to the four questions written on the board within their own words.  Students will also be asked to select three pictures on the Internet of bridges that they find interesting.  These pictures will be cut and pasted into a “My Pictures Folder”.  It is from there, that at the end of class, students will be asked to print these pictures in order that they can be used as references when they are developing their own bridges in a future lesson plan.  These pictures and their answers to the questions completed in a word processing program will be added too their Science folders that will act as a knowledge claims portfolio in future lessons.  Students will use this folder while designing their own bridges.  At the end of class I will make sure that the students save their research in their personal folder.  Then I will show students how to disconnect from the Internet and how to log off and turn off their computers.
Objective Summary:

· Students will have accessed the Internet and used the Internet in order to investigate different methods of design for bridges.
· Students recorded the answers to their questions using Microsoft Word or a similar word processing program.
· Students participated actively while exploring the strengths and designs of bridges.
· Students demonstrated through group work, class discussions, teacher presentation, investigation and class work, basic knowledge of designs and methods of making structures stronger.
· Students saved pictures of bridges in a “My Pictures Folder” and printed off vital materials.
· Students completed several computer tasks such as turning on and turning off the computer as well as saving a variety of information and accessing the Internet.
· Students collected a variety of research that will be used as inspiration for their own design of bridges.
Alternative Strategies for Children Having Difficulties and Extending the Experience:

· Students who cannot participate in class discussion will be asked to participate with their partners to the best of their ability.
· Students who have weaker computer skills will be paired with a partner with stronger technical skills.
· Students who have difficulties will be assigned a position within their pairing where they will experience the least restricted environment (Example: Special roles such as the printer or mouse clicker).
· Group members in a courteous and co-operative fashion will assist students who have problems completing tasks during class.
· The instructor will move freely around the classroom during the research period guiding students, helping them identify important aspects of strengthening design and for using the Internet and other computer programs.
· Students who complete tasks early will be given a list of other websites where they can investigate bridges.  Such as the http://capbridge.com the site for information on the Capilano Bridge in British Columbia or http://www.goldengate.org which provides information on the Golden Gate Bridge.

· Students who complete tasks early will also be given the opportunity to investigate http://www.cbc4kids.ca and see if they can find any more interesting information on bridges.

Assessment:

· I will make a self-evaluation of whether the student demonstrated through their work and answers the objectives and learning outcomes of this lesson.  The next lesson plan will be adjusted accordingly in order to meet student needs.

· I will make sure to read the notes that students made and printed out using Microsoft Word and also to review the three pictures of bridges that student pairs printed out.

· I will make anecdotal recordings during the lesson and I will review these upon completion.  

· I will make sure students have participated and completed their notes using a word processing program, answered the four questions written on the board, as well as printed out at least three pictures of bridges.  

· I will also ensure that this information in placed into their Science folders for future reference.  

Teachers Notes for Reflection:

Science Grade 3 Lesson Plan

“Building the Strongest Bridge Part 1”

Topic C: Testing Materials and Design

Time: 

· Two 45 minute class periods.
Specific Objectives:
· Identify and apply methods for making a structure stronger and more stable; e.g., by adding or joining parts to form triangles. 

Focus:

· There are several different means of making a structure stronger from the materials used, the methods of joining or from the design of the structure.  Students will use their knowledge and investigating in order to create the strongest bridge possible.
· Students will work in pairs and use past investigations in order to build and design their bridge.
· While building and testing their bridges students will be asking these questions: 
“What tools can be used in order to build my bridge?  Does bracing, overlapping or using certain shapes provide more strength to your bridge?  Does the design of your structure depend on the material that you have chosen?  Are bridges that are symmetrical, stronger and hold more weight?”  
Materials:

· Lesson plan, scissors, wood files, sand paper, Junior safety Hack Saw, glue, straws and Popsicle sticks, Science text, notes, Science folders, teamwork and creativity. 

Anticipatory Set:
· Each group is working as an engineering firm.  You have been asked by the Canadian Government to develop the strongest bridge possible.  However, in order to prove your design will be the best, they would like you to produce a model of your bridge. Using your expert knowledge (Text book, notes and Science folder) build a model of your bridge with a length of 30 centimeters and a width of at least 5 centimeters.  It is important that the Canadian Government buys your bridge design, as you are competing against other firms.  Make sure to do your best!

Procedure:

· Students will have a choice of building their model using a 100 Popsicle sticks or a 125 plastic drinking straws.  In order to connect the materials, students are allowed to use white glue, wood glue or paste glue or a mixture of the above depending on their choice and design.  Students are also allowed to use any of the materials or tools to shape their materials as provided in class.  Students will be allowed access to their Science Folders, notes and text book in order to design their bridge.  Students will be asked to use the same groups they used when completing their science investigations in the computer labs.  Students have two class periods and home time in order to complete their bridges.  It is important that bridges do not have excess glue on them.  In the next lesson following these two lessons students will test their bridges as a class.  It is important that students know that weight will be dispersed evenly on the middle of the bridge until its collapse, this may influence the students designs.  Students will be asked to make an entry into their Science Journals, they will be asked to comment on any difficulties they had while designing bridges and to explain why they choose one material over the other.
Objective Summary:

· Students will have accessed the Internet and used the Internet in order to investigate different methods of design for bridges.
· Students participated actively while exploring the strengths and designs of bridges.
· Students demonstrated through group work, class discussions, teacher presentation, investigation and class work, basic knowledge of designs and methods of making bridges stronger.
· Students used their research and notes in order to develop their bridge designs.
· Students worked in pairs in order to build the strongest bridge.
· Students combined a variety of research that will be used as inspiration for their own design of bridges.
Alternative Strategies for Children Having Difficulties and Extending the Experience:

· Students who cannot participate in class discussion will be asked to participate within their pairings to the best of their ability.
· Students who have weaker motor skills will be paired with a partner with stronger technical skills.
· Students who have difficulties will be assigned a position within their pairing where they will experience the least restricted environment (Example: Sander of excess glue or collecting materials).
· Group members in a courteous and cooperative fashion will assist students, who have problems completing tasks during class.
· The instructor will move freely around the classroom during the research period guiding students, helping them identify important aspects of strengthening design and providing them with ideas on how to make their bridge stronger by asking them critical thinking questions.
· Students who complete their bridges early will be asked to decorate their bridge with paints or felts and make sure that all excess glue is removed.

· Students who complete their bridges early will be asked to brainstorm and conceive other methods of making their bridge even stronger if they had more materials to work with.

Assessment:

· I will make a self-evaluation of whether the student demonstrated through their work and answers the objectives and learning outcomes of this lesson.  The next lesson plan will be adjusted accordingly in order to meet student needs.

· At the end of the first lesson, I will ensure that student designs are strongly on their way.  If students are falling behind, I will make sure to provide them with extra assistance.

· I will make anecdotal recordings during the lesson and I will review these upon completion.  I will make sure students have participated cooperatively and have been contributing to their groups.  I will make sure that students finish a bridge for testing and that all students have an opportunity to test their bridges in a future lesson plan.
Teachers Notes for Reflection:

Science Grade 3 Lesson Plan

“Building the Strongest Bridge Part 2”

Topic C: Testing Materials and Design

Time: 

· Two 45 minute class times in order to create and present their presentations.
Specific Objectives:
· Identify and apply methods for making a structure stronger and more stable; e.g., by adding or joining parts to form triangles. 

Focus:

· Students in pairs will use their research and knowledge in order to justify the design for their bridge.  
· Students will try to meet the requirements of the marking rubric that will be presented to them.
· Students will be trying to explain to the class and the teacher why they used the material, the design and shapes they did and why they believe their bridge will be the strongest.
Materials:

· Lesson plan, student notebooks, Science folders, poster board and art supplies.

Anticipatory Set:
· Since this is such an important client for your engineering firm, your boss (teacher) would like you to create a presentation, that will prove to him that your design of bridge is the best the company can offer.  

Procedure:

· In order to prove that their design is the best, student pairs will need to create a 5 minute presentation, demonstrating why their bridge is the best.  In order to do so they will need to explain why they chose the material, the design, the shapes they did and why they believe their bridge will be the strongest.  Students decisions, knowledge and research should be reflected and presented on a poster board and during the student presentations.  Students will be asked to follow the Rubric given to them.  Students will have one class to work on their poster and presentations, as well as some time at home.  The second class will be used in order for pairs to give their presentations.

Building Bridges Presentation 2002 Rubric

	Standard
	Excellent

4
	Good

3
	Fair

2
	Poor

1

	Expression and Presentation
	-Speech has volume and clarity

-Eye contact with audience is consistently obtained

-Gestures and movements enhance the presentation

-Performs with enthusiasm and confidence
	-Speech is clear with generally appropriate volume

-Eye contact is generally made with the audience

-Performs with confidence or enthusiasm
	-Speech is usually clear but volume may be inconsistent

-Eye contact is inconsistent

-Movement and gestures may inconsistently enhance presentation

-There is evidence of some confidence


	-Speech cannot be heard

-Little or no eye contact

-Performance lacks enthusiasm and confidence

	Organization
	-Presents information, in a precise and organized manner

-Consistently maintains audience interest

-Detailed evidence of planning

-Details are specific and effective
	-Presents information in an organized manner

-Generally maintains audience interest

-Evidence of planning

-Details are relevant and generally effective
	-Presents information in a general manner, flow is sometimes disjointed

-Audience interest is not sustained

-Planning is not always linked to presentation

-Some attention to detail
	-Presents information in a disjointed manner

-Audience interest is neither initiated nor maintained

-No evidence of planning

-Little or no attention to detail

	Aesthetics and Effects
	-Posters have a visual appeal that enhance the presentation

-Posters include the use of several colours

-Posters consistently represent the design of their bridge and enhance presentation
	-Posters have a general appeal that sometimes enhance the presentation

-Posters use three colours

-The poster usually enhances the presentation
	-The Poster does little to enhance the presentation

-Posters only incorporate two colours

-Parts of the poster somewhat takes away from the presentation
	-Posters lack information related to their bridge

-Posters only use one colour

-The poster does not fit with the presentation

	Content

Content (Continued)
	-Title 

-Posters inform audience of content of the presentation

-Include a variety of information

-Include a variety of pictures

-Provide requested information about their bridge
	-Title 

-Posters somewhat inform the audience of the content of the presentation

-Include some information

-Include some pictures

-Provide most of the requested information about their bridge
	-Title 

-Posters do little to inform the audience of the content of the presentation

-Include only a little information

-Include few pictures

-Provide little requested information about their bridge
	-Title 

-Posters distract from the content of the presentation

-Includes little or no information

-Include only one or two pictures

-Provides very little requested information about their bridge

	Comprehension of Topic
	-Presenters demonstrate a thorough understanding of topic
	-Presenters show a good understanding of topic
	-Presenters show a fair comprehension of the information
	-Presenters show little understanding of the topic


Objective Summary:

· Students participated actively in groups in order to defend the construction of their bridges.
· Students created a poster that will be presented to the class.
· Students demonstrated through group work, class discussions, student presentation, investigation and class work, basic knowledge of designs and methods of making structures stronger.
· Students used their research and notes in order to defend their bridge design.
· Students worked in pairs in order to give a brief oral presentation to the class.
Alternative Strategies for Children Having Difficulties and Extending the Experience:

· Students who cannot participate in class presentations will be asked to participate while developing the presentation.
· Students who have difficulties will be assigned a position within their pairing where they will experience the least restricted environment (Example: Poster holder, or artistic artist).
· Group members in a courteous and co-operative fashion will assist students, who have problems completing tasks during class.
· The instructor will move freely around the classroom during the preparation class, helping students identify important aspects of their design, and providing them with ideas on how to present their design in a presentation with a poster.
· Students who complete their presentations early will be asked to walk around the classroom quietly while identifying the strengths and weakness of other bridges.

· Students who complete their presentations early will be asked to think of other ways they could present their information that might be more interesting.

Assessment:

· I will make a self-evaluation of whether the student demonstrated through their work and answers the objectives and learning outcomes of this lesson.  The next lesson plan will be adjusted accordingly in order to meet student needs.

· At the end of the first lesson I will make sure to view the work students have done on their presentations and make sure that they are well on their way.  If students are falling behind, I will make sure to provide them with extra assistance.

· I will make anecdotal recordings during the lesson and I will review these upon completion.  I will make sure students have participated co-operatively and have been contributing to their groups.  I will make sure that students have a finished presentation and that students present their presentations and posters to the class.

· Presentations and posters will be marked using the Rubric provided in this lesson.

Teachers Notes for Reflection:
Science Grade 3 Lesson Plan

“Testing of the Strongest Bridge”

Topic C: Testing Materials and Design

Time: 

· One 30 minute class period.
Specific Objectives:
· Apply procedures to test different designs. 

Focus:

· Before building huge buildings and large bridges it is important that engineers test their designs in order to keep people safe and to find the best method of design.
· Students will work as a class in order to test the bridges built during the previous two lessons.
· Which bridge held the most weight?  Did one material work better than the other?  What were some common shapes that were found in the stronger bridges?  What were some common flaws in the weaker bridges?  Did symmetry influence the strength of bridges?
Materials:

· Lesson plan, white board/felts, weights, Science text, notebooks and a pencil or pen.

Anticipatory Set:
· “Now since all the engineering firms have completed their models, the Canadian Government has invited you to a conference in Ottawa to test their strength.  May the best method of design and materials be discovered!”

Procedure:

· As a class we will set bridges between two tables with 3 centimetres as a base of support on each side.  The designers of the bridge will then add 25 gram weights evenly to the middle of their bridge.  They must wait at least 5 seconds before adding a second weight.  This activity will continue until the point of collapse.  At which point a student will record on the white board the weight at when the bridge collapsed, the material used and what common shapes or design was utilized.  Every group will have a chance to test their bridge.  While watching the testing of the bridges, students will record the information off the white board into their Science notebooks.  
· After testing the bridges students will be asked to answer these questions in their Science Journals.  What group had the strongest bridge? What did it look like?  What shapes were most common in the stronger bridges?  Do you believe symmetry helped strengthen a bridge?  During the testing period the teacher will make constructive comments on design and will ask the class critical thinking questions such as “How do you think they could have made their bridge stronger?”  and  “What type of shapes could have they used in order do this?”.
Objective Summary:

· Students will have recorded results off the white board into their notebooks.
· Students participated actively while exploring the strengths and designs of bridges.
· Students demonstrated through group work, class discussions, teacher presentation, investigation and class work, basic knowledge of designs and methods of making structures.
· Students applied procedure in order to test their different designs.
· Students worked in pairs in order to test their designs.
· Students completed questions given to them in class into their Science Journals.
Alternative Strategies for Children Having Difficulties and Extending the Experience:

· Students who cannot participate in class discussion will be asked to participate within group discussions to the best of their ability.
· Students who have weaker motor skills will be paired with a partner with stronger technical skills.
· Students who have difficulties will be assigned a position within their pairing where they will experience the least restricted environment (Example: Timing the 5 second before placing on another weight).
· Group members in a courteous and co-operative fashion will assist students who have problems completing the procedural tasks for testing.
· The instructor will guide students during the testing period, helping them identify important aspects of strengthening design and providing them with ideas on how to make their bridge stronger by asking them critical thinking questions.
· Students will be asked to think of other ways you can test to see how strong a model of a bridge is.

· Students will be asked to think whether they would change the design of their bridge if the method of testing changed.

Assessment:

· I will make a self-evaluation of whether the student demonstrated through their work, the objectives and learning outcomes of this lesson.  The next lesson plan will be adjusted accordingly in order to meet student needs.

· I will make anecdotal recordings during the lesson and I will review these upon completion.  
· I will make sure students have participated co-operatively and have been contributing to their groups.  
· I will make sure that every student took part in testing their bridge and that they completed the chart off the white board into their notebooks.
· I will review the students’ understanding by checking the students answers to my questions within their Science Journals.

Teachers Notes for Reflection:
Science Grade 3 Lesson Plan

“Different Shapes and Different Strengths”

Topic C: Testing Materials and Design

Time: 

· One 45 minute class period.
Specific Learner Objectives:
· “Apply procedures to test different designs.”
Focus:

· Different shapes and different designs provide more or less strength when building objects.
· To become familiar with shapes that provide more strength when making designs.
· As a class the teacher will demonstrate some experiments that test the strength of certain shapes and methods of design.  As a class we will be investigating which shapes are the strongest.  Does distribution of weight effect a design’s strength?  What do the stronger shapes and designs have in common?  
Materials:

· Lesson plan, eight evenly cut half egg shells, 16 pieces of construction paper, ice cream bucket, weights, and several encyclopedias, notebooks and pencils/pens.

Anticipatory Set:
· I will begin my lesson by explaining to the class that today we are going to be junior engineers and investigate the strength of different shapes and design.  I will demonstrate the importance of strength and design by showing a quick MPEG video that shows the collapse of Tacoma Narrows Bridge in 1940.  This MPEG video can be viewed at http://civeng.carleton.ca/Exhibits/Tacoma_Narrows .  

Procedure:

· I will begin the lesson with my anticipatory set. 
· I will then show the class the eight evenly half cut egg shells that have the rough edges sanded down.  I will then ask the class to estimate how many heavy encyclopedias four of these half egg shells can hold.  This estimate should be recorded in their notebooks.  I will complete two tests, one with a shell at the four corners of the encyclopedia with the other test having all four egg shells placed in a square at the center of the first encyclopedia.  Egg shells will be placed with the dome side facing up.  I will then put an encyclopedia on top of both sets of eggshell halves.  I will wait five seconds and then place a second book on each test subject.  I will continue this process until we see how many encyclopedias the egg shells can hold before collapse.  Students will compare their results to their estimates within their notebooks.
· As a second test I will have pillars made out of construction paper and that are taped together.  There will be four round (cylindrical) pillars at 5 centimeters in height, four triangular pillars at 5 centimeters in height and four blocked (quadrilateral) pillars at a height of 5 centimeters.  We will then repeat the encyclopedia test used on the eggs, by replacing the eggs with the four pillars at each corner of an encyclopedia.  Students again will be asked to record their estimates and compare their estimates with the experimental results within their notebooks.
· As the third test I will fold one full piece of construction paper into a fan, another into horizontal cylindrical and another into a horizontal quadrilateral, fastening the last two shapes with a piece of tape.  Then I will then repeat the encyclopedia test, but I will replace the pillars with the three new objects.  These three new objects will be placed in the center of the encyclopedia.  Students will record an estimate and compare them to the results within their notebooks for future reference.  Then as a conclusion to the class, we will have a discussion, pointing out how the distribution of weight that different shapes and designs provide, gives them more strength.  We will also discuss why some shapes are stronger than others, while answering any student questions or concerns.  Students will be asked to record four important things they learned that day into there Science Journals.
Objective Summary:

· Students recorded estimates and experimental results within their notebooks.
· Students participated actively in a class discussion by giving their opinions of why they believe some shapes and designs are stronger than other.
· Students viewed and added their comments to class experiments performed by the teacher.
· Students completed four important observations about the strengths of different shapes and designs.
Alternative Strategies for Children Having Difficulties and Extending the Experience:

· Students who cannot participate in class discussion will be asked to participate within group discussions to the best of their ability.
· Students who cannot complete their observations in their notebooks will have a helper student record the information for them.
· The instructor will ask critical thinking questions throughout the class in order to encourage students to think more about the shapes and designs.
· Students who found this interesting will be encouraged to design their own experiments and try them within their own homes.

Assessment:

· I will make a self-evaluation of whether the student demonstrated through their work and answers the objectives and learning outcomes of this lesson.  The next lesson plan will be adjusted accordingly in order to meet student needs.

· I will make sure to read the Science Journals in order to see what reflections students developed and to see what questions students may have.

· At the end of class I will quickly check student notebooks to make sure that estimates and observations where recorded.

· I will make anecdotal recordings during the lesson and I will review these upon completion.  I will make sure students have participated in class discussion by calling upon students for input to question.  

Teachers Notes for Reflection:
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Task Card #1

1. At your table you should have two drinking straws.  By placing a paperclip half way into one end of a straw, try inserting the other half of the paperclip into another straw.  Now since the straws are connected by the paper clip, try bending the straws at the joining point.  Now try lightly tugging on both ends of the straw.  Do the straws come apart in both tests?  Or only one?  Which seems stronger to you?

2. Now put the paperclip away and place half of one piece of pipe cleaner into one end of one straw.  Slide the other end of pipe cleaner into another straw so the two straws are joining.  Now try bending the straws at the bending point.  Then try lightly tugging on both ends of the straw.  Do the straws come apart in both tests?  Or only one?  Which seems stronger to you?

3. Now put the pipe cleaner away and take the piece of clay and place it on one end of a straw.  Connect another straw to the other side of the clay.  Now try bending the two straws at the joining point.  Then try lightly tugging on both ends of the straw.  Do the straws come apart in both tests?  Or only one?  Which seems stronger to you?

Extended Tasks

4. Can you think of any other ways of using these objects in order to join the two straws?

5. How do you think you could you make the joining point stronger?

Task Card #2

1. At your station you should have several mini-marshmallows and several tooth picks and some clay.

2. Try to make as many different 2D and 3D shapes as possible using these materials, such as squares, triangles, and squares with triangles, cubes, blocks and pyramids.  Draw a picture of each shape you make.

3. When making shapes test them by pressing the sides and corners in.  Do they have much strength?  Or are they weak?  Are 2D or 3D shapes stronger?

Extended Tasks

1. How do you think you could make your shapes stronger?

2. Why do you think triangles and 3D shapes are stronger than 2D and shapes such as squares?

Task Card #3

1. At your station you should have three different sets of pre-glued Popsicle sticks.  Lay these Popsicle sticks one by one across a small gap between two desks.  Tie a string hanging from the middle of the glued Popsicle sticks.

2. Then start tying weight to the end of the string hanging down from the Popsicle sticks.  Place a 25 gram weight on first and count five seconds, then hand on another 25 gram weight.  Make sure to record at what weight the glued Popsicle stick finally separate.

3. Which set of Popsicle sticks was the Strongest?  Which was the weakest?

Extending the Task

4. Why do you think the set the could hold the most weight was the strongest?

5. Draw a picture of how you would design the Popsicle set.

Task Card #4

1. At your station you should have several rectangular pieces of construction paper.  Make sure that these pieces have a hole punched at each end.  Then use these pieces to make shapes.  Fasten them, by using the paper fasteners.

2. Draw pictures of all the different shapes you can think of.

3. Try pushing against the sides and corners of the shapes.  Which shapes are the strongest?  Why do you think that these shapes are stronger?  Is there something similar about the stronger shapes?

Extending the Task

4. Where have you seen these shapes in real life?

5. What is so special about shapes that are triangular?
