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* Grade: 5
* Outcome: Learners will construct effective simple and compound machines
* Concepts:
*Video 1 - Constructing simple machines
*Video 2 - Constructing compound machines
* Guiding Question:
* How can I construct effective simple and compound machines to accomplish
a task?
+ Skill: Construct

Brief Description

This resource exists as a pair of videos; the introductory video 1 - Simple Machines followed by
Video 2 - From Simple to Compound Machines. Simple Machines shows six simple machines
made from generally common or recognizable materials that are used to accomplish a task.
From Simple to Compound Machines takes a closer look at two simple machines (inclined plane
and wheel and axle) and combines them together to make a machine with greater
effectiveness to make a task even easier. The video finishes with a large Rube Goldberg
machine built in the Discovery Centre. Learners will be encouraged to go on to build their own
simple and compound machines to accomplish tasks.

Background Info
Teachers may choose to use one video or the other or both in sequence. Runtimes are
approximately 5 min and 10 min, respectively.

Prior to engaging with this video, we recommend that learners be familiar with simple
machines as being able to recognize and name machines may improve their

experience. Learners should understand that a compound machine is made up of more than
one simple machine. Prior learning may be activated though discussions around invisible
forces, shapes in structures, designing a structure in response to a challenge, as well

as properties of materials like strength, hardness, and flexibility.

Rube Goldberg machines are unnecessarily complex machines with a purpose of
accomplishing a simple task. They are named for the early to mid-twentieth century works
of an American cartoonist Rube Goldberg. Their origin was not as a real build but as drawn
cartoons. This history and the presentation of examples could reinforce for students the
importance of planning builds on paper (or otherwise) before jumping into the build itself.

Video Outline
Before watching Video 1: Identify a purpose; Brainstorm ideas

Start a discussion in your class before watching Part 1, prompted by a question like:

“What simple machines can make it easier to lift a weight?”

Brainstorm ideas for a machine to accomplish that task. Learners many want to draw a sketch
or plan and communicate their ideas in another way. Teachers may want to collect ideas and
plans on the whiteboard or projector.
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Video 1 - Simple Machines; Part 1: Gather and select information to support plan

Learners will gather and select information about the use of simple machines to overcome
problems by observing a series of 6 tasks each completed by a different simple machine. For
each simple machine, a purpose is identified and an idea for a simple build is presented

and used to accomplish a task. They should keep in mind, or discuss after observation, the
overall purpose, “what simple machines might be effective at lifting a weight?”

During a pause, learners will be then prompted with the following questions:

+ Whatis a simple machine?
* Where else have you seen simple machines? How were they being used?
» How were the various simple machines different and how were they similar?

Video 2 - Compound machines; Part 2 - lifting the weight : Identify and choose options
within the plan; offer reasons to support choices

Part 2 shows the development of a compound machine made of an inclined plane and car
with a pair of wheels and axles. This part offers learners the opportunity to take closer
observations of options within the plan, as they begin to consider the advantages of
combining various simple machines and which option would be the most suitable for their
purpose. All 6 simple machines are viable options. The options chosen and discussed in the
video are based on the experience in Part 1. Learners can be asked, “what other options could
you choose? Why?" to justify their reasoning.

During a pause, learners are prompted with the following questions:

*  What simple machine could | use to decrease the amount of force required to get
this mass up to the top of the stairs?

+ Can we combine the inclined plane with another simple machine to decrease
friction, making it even easier to lift the weight?

Build a model; Test and revise, modify as necessary

These skill components are modelled in our build of the wheel and axle and in the combined
car and ramp compound machine. Ideally, learners should have the opportunity to build their
own simple machine-based solutions. They could begin by building a model with the

purpose identified in part 1 (making it easier to lift a weight).

Throughout the process, learners can test their model to understand what is working and
what isn't. If any problems arise, learners can make modifications to the model as
needed. After watching the video, learners can choose to create their own compound
machines to solve different problems they might encounter in everyday life.

During a pause, learners will be prompted with the following questions:

* How can you make your own simple machines out of everyday objects?
*  Where have you seen simple machines working together?
* How can you combine different simple machines to complete a task?
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Evaluate the results at each stage of the process

There is no ‘right answer’ of how to make it easier to lift the weight. Learners

can evaluate results of the car and ramp combination by discussing its effectiveness and
identifying alternative options. Taking time to identify alternatives should increase the
diversity of builds that learners go on to make themselves.

Part 3 - Rube Goldberg Machine : Consider alternative options

Part 3 shows the operation of an unnecessarily complex Rube Goldberg

machine that is designed as a compound machine made of many simple machines. It
is intended to provide learners with inspiration so they can consider alternative
options for their own simple machine builds and material choices.

During a pause, learners will be then prompted with the following questions:

* How many simple machines did you notice?
*  What type of simple machines did you notice?

You may want to further prompt learners to consider the effectiveness of such a large and
complex Rube Goldberg compound machine. This could also lead to an

interesting discussion about effectiveness versus efficiency. You might ask learners questions
like "Is this machine effective? Is it efficient? How would you determine the effectiveness of a
compound machine like this?"

Extensions Ideas

Learners can use experience gained through this video to construct their own

compound machine for a purpose of their choosing. Depending on classroom resources, a
collaborative build of a simple machine-focused Rube Goldberg machine could be an engaging
way to approach constructing simple machines.

Materials for in-class Experience

The intent is to showcase materials that would be recognizable or intriguing for learners. We
encourage the use of a wide range of materials including craft supplies, classroom
manipulatives, and repurposed materials to illustrate that there isn't a textbook right way

to build simple machines, it is ultimately about effectiveness.
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Appendix: A closer look at selected Simple Machines in Rube Goldberg

Fan - Blades are inclined planes

Bowling ball - The piece of wood acts as a 2nd class lever, giving mechanical advantage to the
incoming hockey ball. Effort at the top, load in the middle, fulcrum at the bottom.
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Appendix: A closer look at selected Simple Machines in Rube Goldberg

Ladder - The board is a 3" class lever used to transfer force from the fan to the truck. The
fulcrum is at the bottom (black tape on the floor), effort is in the middle at the hazard-taped
board, and the load is at the top.

Broom and hatchet - The incoming bowling ball pushes on the boom as a 15t class lever, pulling
the red pin supporting the hatchet. The hatchet drops and acts as a wedge to separate the two
small pieces of wood and start the next bowling ball rolling.
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Appendix: A closer look at selected Simple Machines in Rube Goldberg

Pegboard slinky - The shelf is a 15 class lever with the fulcrum as the square peg. The

heavy giant slinky holds it down. The red-striped stick is also a 15t class lever. The yellow string
applies an effort, and it kicks the slinky off, lightening that end and allowing the weight of the
other side to act as an effort and overcome the load of rapidly disappearing giant slinky.

Compound levers - In red is a 15t class lever and the white pipe is 2" class. The double
mechanical advantage allows a single golf ball to lift a bowling ball.
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Appendix: A closer look at selected Simple Machines in Rube Goldberg

Driving the screw - The jar on the top right falls, pulling the sting over the pulley, with
turns the shaft connected to the screw. The turning screw lifts blue ping pong balls into the
bowl.
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