	Planning Sheet for Single Lessons

Lesson Number: 1
	Title:  The Five Major Types of Bridges

Major Concept: Types of bridges 
	Cluster: 3: Forces and Structures

Grade:  7

	Materials Required/Safety Aspects:

1) Handout containing an explanation and diagram of the 5 types of bridges

2) Computer    3) Transparencies   4) Overhead
	Integration Possibilities:

Technology: Students search for their own examples of bridges on the internet      ELA: 3.2.2, 4.4.1    Social Studies: history of Canadian bridges

	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Planning Questions to Consider

	Cluster 0 Focus

     Scientific Inquiry         
Specific Skills/Attitudes & SLOS
    Initiating, Researching, Planning

7-0-2a   Variety of Sources

    Implementing & Gathering Info

7-0-5a   Make Observations

     Analyzing, Interpreting, Concluding

7-0-7g   Communicate conclusions

     Reporting & Reflecting

7-0-8f   Relate personal activities/observations in their own world

Conceptual Understandings 

Thematic SLOs

7-3-02 Classify human built structures

07-3-01 Vocabulary 

 Knowledge/Concept Summary

1) There are five types of bridges

2) There are various types of bridges throughout the world and around us 

Assessment:

What will you assess?

Understanding of the types of bridges

How will you assess it?

Five pictures identified correctly and valid explanation

Will it be diagnostic, formative or summative?

It will be formative.

Will it be formal or informal?

Formal – will eventually be handed in.


	This lesson will start the four lessons based on the design process of building a bridge from a computer program from the Faculty of Engineering from the U of M.

Teacher explains that their project is to design a bridge, and that they will learn about bridges, before the process begins.

Teacher hands out The Five Major Types of Bridges handout for reference.  

Teacher then explains each type of bridge and the major characteristics of each through overheads.  These overheads contain a diagram, as do the handouts, for visual representation as well.

After the instruction, the class will go to the computer lab to find one picture of a bridge from around the world, for each of the five bridge types.  Websites will be provided if we are pressed for time.


Students are instructed to ensure that they have their assignment completed for next class to discuss and build upon.
	The teacher starts a discussion that leads the students to define the purpose of a bridge, and the identification of the types of structures that bridges have. (Frame, shell, etc.)

Students are to follow along and are encouraged to ask questions throughout.

The students will work independently to find 5 different types of bridges, print them out, label each, and provide a brief explanation of what characteristics make it that type of bridge.  May refer to handout.
	1.How long will each phase last?
3 minutes for introduction

15 minutes for instruction

2 minutes to arrive at computer lab

20 minutes for research

2. How will I organize groups?

Independent group work

Students with mental disabilities may partner up with stronger student.

3.How will I organize, distribute & collect equipment?

Handout distributed by teacher

Computer lab time booked in advance

4.What questions might I ask to extend learning or further student understandings?

What types of bridges are there in Winnipeg?

What are the purposes of those bridges?

Where are the main loads?

5.How am I connecting this lesson to prior ones?

Various prior teaching as this would take place at the end of the unit. This lesson is more of an introduction to bridges.

6.What must I look for to monitor student learning?

Ability to identify the types of bridges.




	Planning Sheet for Single Lessons

Lesson Number: 2
	Title:  Failure of Bridges

Major Concept:  Factors that cause failure to bridges
	Cluster: 3: Structures and Forces

Grade:  7

	Materials Required/Safety Aspects:  No safety aspects required

1) Handout of 3 bridges that have collapsed   2) Paper, pencil, pen
	Integration Possibilities:

ELA: 3.3.1, 1.2.1, 4.4.1       Mathematics: SP- III.2.7,SP –I.1.7



	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Planning Questions to Consider

	Cluster 0 Focus

     Scientific Inquiry         
Specific Skills/Attitudes & SLOS
    Initiating, Researching, Planning

7-0-3a Formulate predictions/hypothesis identify cause/effect relationship

    Implementing & Gathering Info

7-0-5f Compile and display data

(during explanation, may use diagram)     

Analyzing, Interpreting, Concluding

7-0-6f Identify how the original plan evolved, justify the changes

     Reporting & Reflecting

7-0-7f Reflect on prior knowledge to construct new understandings

7-0-7g Communicate conclusions

Conceptual Understandings 

Thematic SLOs

7-3-01 – vocabulary

7-3-04/05 – Identify int/ext forces 

7-3-06- Identify forces that led to structural fatigue or failure

7-3-11 – Evaluate structures

 Knowledge/Concept Summary

1) Forces and materials that lead to structural failure.

Assessment:

What will you assess?

Understanding of structural failure

How will you assess it? Going over student explanations.

Will it be diagnostic, formative or summative? Formative/ Informal

Will it be formal or informal?


	Teacher reviews previous day by holding a discussion regarding the types of bridges.  

Teacher comments and emphasizes the stability and strength characteristics that each type of bridge demonstrates.

In groups of 4, teacher asks students to brainstorm natural and human actions that may cause a bridge collapse.


Teacher asks students to share when completed.  Teacher then gives a handout with an adequate explanation of particular human actions that involve the concepts of strength, stability, materials and forces on bridges, and explains to students.  Teacher places a picture of 3 different bridges individually on the overhead.


The teacher asks for the students to share their predictions for each bridge shown.  They are then given a handout with pictures of the three bridges collapsed, and reasons for their collapse.
	Students volunteer to explain why their example shows one type of bridge.

Students brainstorm in groups of 4.

Provide reasons such as: Earthquakes, avalanches, wind, water – floods, tsunami, fire – volcanic eruption, lightning, flaw in bridge design, flaw in bridge construction, inadequate bridge maintenance, external/internal forces

Students are to predict whether or not the bridge will collapse, and explain why using a cause and effect relationship of the concepts just discussed. Individually, the students write down their predictions, and explanations.

Students are to read what went wrong with the bridges, and write down why their prediction was right or wrong, and explain what could have been done to prevent the collapses. May use visual diagrams. Hand in.
	1) How long will each phase last?

5 minutes for review

15 minutes for brainstorm, discussion, and instruction.

20 minutes for bridge collapse prediction, and explanation.

2) How will the groups work, will they need pre-planned groups next time?

3) What questions might I ask to extend learning or further student understandings?

4) Does this lesson flow with the previous lesson?

5) How much guiding will be necessary during the brainstorm?

6) Will these two lessons be enough before using the computer software? Will an additional lesson be needed?

7) How will I monitor student understanding?

8) Do the students understand previous concepts learned such as compression, etc and applied it to bridges?


	Planning Sheet for Single Lessons

Lesson Number: 3
	Title:  West Point Bridge Design

Major Concept: Examining bridge software
	Cluster: 3: Structure & Forces

Grade:  7

	Materials Required/Safety Aspects:

Lab time: Computers     Software downloaded on each computer

Paper/Pencil   No safety drinks around the computer    Handout/Rubric
	Integration Possibilities:

Mathematics: SS-II.2.7, SS-VI.2.7, SP – V.4.7



	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Planning Questions to Consider

	Cluster 0 Focus

Design Process/ Scientific Inquiry        
Specific Skills/Attitudes & SLOS
    Initiating, Researching, Planning

7-0-2c – Make notes using headings

    Implementing & Gathering Info

7-0-3d – Develop criteria to evaluate a prototype (Guided by teacher - cost, success, function, efficiency)

     Analyzing, Interpreting, Concluding

7-0-5b – Test a prototype (Guided by teacher)

7-0-6d – Identify and make improvements to prototype

     Reporting & Reflecting

7-0-7d – Propose and justify a solution 

Conceptual Understandings 

Thematic SLOs

7-3-12 Use the design process to construct a structure that will withstand forces

 Knowledge/Concept Summary

1) Getting familiar with the software and design tools.

2) Learning how to test a bridge and reading the test results.

Assessment:

What will you assess?

Understanding of the software

How will you assess it?

Monitoring and observation

Will it be diagnostic, formative or summative? Formative and informal


	This lesson will involve a teacher led instruction regarding the bridge software that will be used in the design process.  This lesson gives the students the opportunity to learn and understand the tools that they will use to make their very own bridge using the design process.  This project will encompass all of the previous lessons on Structure and Forces and the students will apply that newly learned knowledge.

Teacher guided instruction:

1) How to use the design tools (member, joint, erase)

2) How to change the type of material and the size for cost purposes

3) How to check the cost of material.

4) How to create additional joints and members to form triangles for additional strength/stability.

5) What the colors mean in terms of how much stress is on the forces in compressions and tension.

6) How to test to see if the bridge will be successful.

7) How to check the reports on each member and the force on it. 
	Students are to follow the teacher and go through the design process of an already made template of a single-span truss bridge.  They will go through the testing, reporting, and changing of materials in order to make the bridge efficient, effective, and successful.  They will also understand at what points on the bridge undergoes compression and tension.

After the instruction, the teacher will ask for questions, and the students will have a chance to play with the template to work with the cost, steel, size, and structure.

They will also be shown the two types of bridges that the students can chose from for the project.
	1. How long will it take for students to master the software design?

2. How will I organize groups?

3. Are there enough computers for each student to work individually?

4. Make sure that computer lab time is booked well in advance.

5. How will I teach the software? Let the students explore, or instructed step by step?

6. How am I connecting this lesson to the actual design lesson?

7. What evaluation tools should I implement to show student understanding?




	Planning Sheet for Single Lessons

Lesson Number: 4
	Title:  Very Own Bridge

Major Concept: Constructing a Prototype.
	Cluster: Structure and Forces

Grade:  7

	Materials Required/Safety Aspects:

Computers   Printer  Software   No drinks around the computer


	Integration Possibilities:

Mathematics: SS-II.2.7, SS-VI.2.7, SP – V.4.7

ELA: 2.3.5 – create original texts

	Learning Outcomes/Goal Focus
	Teacher Reminders
	Learner’s Tasks
	Planning Questions to Consider

	Cluster 0 Focus

     Design Process

Specific Skills/Attitudes & SLOS
    Initiating, Researching, Planning

N/A under design process, no practical problem

    Implementing & Gathering Info

7-0-3d Evaluate criteria

     Analyzing, Interpreting, Concluding

7-04b Construct a prototype

7-0-5b Test a prototype

     Reporting & Reflecting

7-06d Identify and make improvements

7-0-7d Propose and justify a solution

Conceptual Understandings 

Thematic SLOs

7-3-12 – Use the design process to construct a structure 

7-3-11 – Evaluate a structure to determine the appropriateness of its design.

7-3-01 - Vocabulary

 Knowledge/Concept Summary

1) Using the design process to apply understanding of unit concepts
Assessment:

What will you assess?

See next column.

How will you assess it?

Allocate marks - 25

Will it be diagnostic, formative or summative?

Summative

Will it be formal or informal?

Formal


	Explanation that the next few lessons will involve the designing of a bridge using the software learned last class.  Students will have at least two lessons to create and design their bridge. Will be given a handout/rubric with clear expectations.


Assessment considerations:

1) Have the students design one bridge. (2 marks)

2) Test the bridge for success. (2 marks)

3) Print out the bridge. (1 mark)

4) Have the students design another bridge, and make changes and improvements.  Test for success. (5 marks)

5) On-going journal that captures changes. (5 marks)

6) Following conclusion on what considerations were necessary to design a successful bridge that meets the design characteristics.

(10 marks)

Total: 25 Marks
	To create a bridge from scratch on the computer software that has the following characteristics:

· Successful during the test

· Cost effective – determined by product report, cost of materials etc.

· Efficiency – compare mass to load

· Will withstand Forces – compression/tension – external forces

· Use of triangles to increase the strength and stability of a structure

· Print out of first and last bridge with name, and student name under Designed by:

Option to design the following:

1)  Single Span Truss

2) Single Span Arch

Students will be given at least one more class to finish up their last bridge, journal entries, and final conclusion.
	1) How are students coming along? Will they need more time?

2) How many more lessons can I afford to spend in terms of time?

3) What questions might I ask to extend learning or further student understandings?

4) How I will sum up the unit?

5) What must I look for to monitor student learning?

6) When will the due date be for this project?

7)    Do I need to provide  more information, or do the students have a handle on things?




