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* Grade: 3

* Outcome: Learners will construct a structure in response to a design
challenge

+ Indicator: Investigate shapes in structures

+ Concept: Structural shapes and their strength and stability

* Guiding Questions: How are various shapes used in the structures around
me? How do the shapes used in construction affect the properties of the
structure?

 Skill: Investigate

Brief Description
Learners will observe a 3-part video which explores how shapes are utilized in the
construction of bridges and why the shapes are important.

Background Info

Prior to engaging with the video, we recommend that learners have an understanding

of material properties. The Guiding Question “How does the choice of materials affect the
properties of the structure?” and the Science 3 Curriculum Guide ‘Activity 18: Use of Materials’
offer an excellent opportunity to explore material properties. Fasteners for joining materials
may be explored before or after this experience. Please see page 3 for

educational resources/experiences to accompany the video.

Video Outline

Can you Bridge it? is a 3-part video designed to take learners through 3

complementary experiences that will encourage them to notice shapes used in bridges
around Nova Scotia and begin to think about the importance of shapes and why they are used
in structures. The video is intended to be matched with the Investigate skill, with its
components shown in the headings below.

Part 1 - Locate several details to support an answer; organize and compare details

The video will begin with the question "Where have you seen bridges?" to promote discussion
and encourage learners to consider types of bridges they may have encountered. Following
this, learners will be shown images of different types of bridges and components of

bridges will be introduced, such as the deck and abutments.

During a pause, learners will then be asked the following questions, helping them
to locate several details about the elements of bridges within the video to support an answer:

*  What do you notice about these bridges?
»  What shapes do you notice?

Learning Experience

Learners will organize and compare the details they have already identified by drawing or
recreating the shapes they noticed. They may also sort the bridges based on shape or type
and look for patterns amongst the bridges.
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Part 2 - Locate several details to support an answer; organize and compare details,
communicate findings

Learners will locate several details about bridge shapes and structures to support an answer
by looking more closely at what shapes are used most frequently in various types of bridges.
The types of bridges featured in this section will be truss bridges, beam bridges, and arch
bridges. As each type of bridge is introduced, learners will be asked to identify shapes that
they notice. During a pause, learners will organize and compare details while answering the
following questions:

» How are the types of bridges similar? How are they different?
+  Why do you think bridges are made using different shapes?
Learning Experience:

Following these prompting questions, learners will communicate their findings by completing
the challenge presented using the following prompts:

+ Design and make your own bridge using different shapes!
»  What shapes will you include in your bridge?
+ How can you make a strong bridge that can hold weight?

For this experience learners will design and make a bridge that can hold weight. We
recommend using the design challenge parameters below.
Design Challenge:

Design and build a bridge that can hold as much weight as possible before failing (e.g.
collapsing or tipping over). The bridge should:

» Have a deck that a small toy car can drive across
+ Beatleast 30 cm long and 15 cm tall from the ground to the deck

Encourage learners to plan a design before making their bridge. Have a discussion about the
purpose of the challenge using the following prompts:

*  What is the purpose of your bridge?
+ How big and how strong does your bridge need to be?

Once the bridge is complete, learners will check to see how much weight the bridge can hold
by adding weights until it can't hold any more or the bridge collapses. We recommend
completing this after watching part 3.
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Part 3 - Locate several details to support an answer; organize and compare details,
communicate findings

Learners will see examples of different materials they can use to assemble a bridge. They will
see an example of a bridge made from the materials. Learners will locate several details to
support and answer as to which materials are suitable for bridge construction. They will also
consider the following prompting questions while reviewing the example bridge:

+ What do you notice about my bridge?
+ What shapes do you see in my bridge? Why are the shapes used important?

Learners will organize and compare details as they watch to see how much weight the
example bridge can hold and consider the following prompting questions:

* What helped my bridge hold weight?
+ What improvements can | make to my bridge to help it hold more weight?
» Try adding weight to your bridge to see how much it can hold!

Learning Experience:

Learners will add weight to their bridge until it can’t hold anymore or the bridge collapses. If
the bridge collapses encourage learners to consider why it collapsed and explore how to
modify their design so that more weight will be held next time. Learners will communicate
their findings by discussing how the shapes used in the design of their bridge affected their
bridges' strength and stability.

Extension Ideas

Learners can continue their exploration of shapes in structures by using, designing, and
making a variety of structures. For example, learners may try designing and making a
structure that is 1 m tall and can stand on its own for 5 minutes.

Materials for In-Class Experience
Some materials students may use to make their bridges are popsicle sticks, pipe cleaners,
blocks, cardboard, tape, glue, and scissors.

Educational Resources
Science 3 Guide

Below are recommended experiences to accompany this video from the Science 3 Guide.
Appendix D - Experiences for Physical Science: Materials and Structures

+ Pg. 48 Activity 18: Use of Materials
* Pg. 49 Activity 19: Fasteners and Their Uses
« Pg. 50 Activity 20: Structures and Shapes

https://curriculum.novascotia.ca/sites/default/files/documents/curriculum-
files/Science%203%20Guide%20%282019%29.pdf
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Show Me Your Math

Show Me Your Math has many excellent resources that can be used in the classroom. It

is a program developed by teachers and elders in Mi'kmaw Kina’'matnewey community
schools that invites students in Atlantic Canada to explore mathematics in their cultural
practices and in their community. For more information about Show Me Your Math use the
link below.

http://showmeyourmath.ca

Show Me Your Math has many excellent experiences and resources that explore various
types of structures, including bridges. Use the link below for more information.

http://showmeyourmath.ca/outreach/structures/
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