Grade 7 Science

Unit 4: Structures

S.E. eign Challenge

For the next five periods you will be working on a group design challenge
that focuses on the principles taught in our Structures unit. Today | will
review the project, explaining what you will be required to do, what you
will produce, how it will be tested, and how you will achieve your mark.
You will then get into groups and begin brainstorming for this task.

The timeline for this project is not flexible, absolutely no late work will be
accepted.

Let's have a look at the project:
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S. E DeS|gn Challenge
Today is day 1 for this project.

You will form your groups today.
— four or five students
— write names of all group member and class number on a post-it
— bring post it to me

Any student owing work will not participate in this project until they have
handed in their work. Those students may remove themselves from the
group now and begin to work.

Once you have your group, you may use the remainder of the period
today to plan your structure - KEEP THE CRITERIA IN MIND.

You should have a design plan
in place by next class.
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Challenge:

e Build an aesthetically pleasing, stable structure with the highest possible
structural efficiency.

Review:

e Aesthetics: The properties of an object that make it pleasing to the senses.

o Stability: The level of a structure’s ability to maintain its shape and position.

Maximum Mass Supported

e Structural Efficiency = Y —

Task:

e You will first design a structure — draw and make notes, one copy per group.
e You will then build your structure — keep the challenge criteria in mind.

e Finally, you will test the structure — see notes below.

Timeline;

e You will have 5 periods to work:

o Period 1:
= Discuss the task as a class
= Form a group of approximately 3 students
= Design your structure (start build if ready)
o Periods 2, 3, and 4:
= Build your structure
o Period 5:
= Test your structure
e You may also do work at home in between the periods.





Supplies:

o Several supplies will be available to you:
o Straws o White Glue
o Popsicle Sticks (given 50) o Glue Sticks
e You may bring additional supplies from home, but all structural support
must come from popsicle sticks or straws.
e You may also use certain other supplies you can find around the room,

provided you ask first.

Criteria:

e Your structure can not be a mass structure.

e The masses, which the structure will need to support, must be placed on your
structure at a location at least 25cm off the ground.

e Your structure may not be more than 15 cm wide, in any direction, at any

part of the base (it must fit in a circle with a 15cm diameter).

Testing:

e You will first mass your structure.
o Triple beam balances will be placed on the counters.
o Determine the mass of your structure.
o Have another person, from another group, verify the mass.
e Your structure will then be checked to see if it meets the criteria.
o The height of your structure will be measured.
o The width of the base will be checked.

o It will be verified that your structure is not a mass structure.





Your structure will undergo a stability test.

The structures will then be ranked based on their aesthetics.
o All structures will be placed on the counter.

o All students will rank the structures from 1% through 6.

We will then test the structural efficiency of your structure.
o | will put masses on the structure, one at a time, until the structure
fails or until we run out of available mass.
o Keep in mind that if two groups hold all of the mass, it is based on

S.E., meaning the lighter structure wins.

You will be required to document your test results on a worksheet provided.

Grade:

e Your grade will be determined as follows:

o 25 % - Stability Performance

o 25 % - Structural Efficiency (scaled based
on grade 7 average)

o 25 % - Test Documentation (worksheet)

o 25 % - Aesthetics (scaled based on class
structures)

o -10 % for each criterion broken or step not

followed
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