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What do you REALLY know
about how smells travel?

Who are my learners?

What is the learning
context?

What strategy will be
most helpful?




We grappled with
these questions as
we designed the
Molecules and
Minds simulations

*As you make your own judgments about
what resources to use, here are some things
we learned through our research




Levels of Representation




What does the resource look like?

Simula L 1 ONS are more On the next screen you can use computer
program that will help you find the answers

effective than pictures in the case of The Bogus Basketball.

But what should they
look like?

We found that:




Why? Because
bombarding the

learner with
unnecessary
information
inhibits
learning.

*When you look for resources, think about clear and uncluttered!




"How is the information
represented?

*We found that:




Why?
Because icons
have culturally

accepted
meanings.
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2. lcons Work Better than
Symbols




Symbolic
Words are complex symbols that must be decoded
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Icons are culturally understood representations
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*When you look for resources, consider iconic
representation!
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What learning strategies work

We found that:




3. Freedom to Explore
Supports Learning and
Engagement

Why? Because all
learners value the
opportunity to explore
in a safe environment
(even if they are not
aware of it).




Suppose you wish to work out how the gas pressure changes when you change the temperature. In this case the volume of the gas
remains constant. For each step in the simulation, click the numbered item to watch the video. Enter the result in your chart for
pressure and temperature. You can watch the video again by clicking the text again

Select a value for the volume and lock it.

Set the volume to 5 L and lock it.

Select a value for the temporature.
Check the value for the pressure.

H increase the temperature.
‘What happens to the pressure?

[ increase the temperature further.

What happens to the pressure?

El Decrease the temperature.

El what happens to the pressure?
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Learners figure it out independently

When exploring a system with many variables, a good strategy is to change only cne variable to observe its effects on
another variable. Try locking one of the variables and explore how changing one variable affects the other unlocked variabie.

For example, work out how the gas pressure changes when you change the volume (with constant temperature).
» How wil it change if you double the volume? Record the results in your chart.
» Explore other relationships between other variables and record the results in your chart.

Feel free to explore the simulation. You can set as many values for the gas characteristics as you wish; remember that
several values are needed for each chart to obtain a good graph.

Do not proceed to the test before you have explored the gas characteristics thoroughly and completed all the charts.
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*When you look for resources, consider exploratory
learning!
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What sequence of topics makes
sense?
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We found that:
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4. The Order of Topics May Be
Important for Learning

Why? Because learning complex theories will be more effective
if the learner understands the underpinning concepts.

Particles in gasesand Temperature affects =~ The behavior of gases Intermolecular forces
liquids move the motion of is affected by
randomly and quickly particles pressure, volume,

and temperature

Motion is affected by The number of If you want to make an When particles exist as
particle size and particles affects the argument for the relation  solids and liquids, there
motion of particles between variables, one are forces of attraction
must be held constant in  between the particles
order to explore the that must be broken by
affect of one upon the heat.
other

temperature

*When you look for resources, does the order of topics make sense?




BRRRI!!
It's a really cold
morning.

HEY!?I? Last night these
tires looked fine ... but
today they look

We found that:

Last night it felt
like summer, but
today it's more

like winter.

Blast! I don't want to be late

for school. T won't add any

air, T'll just ride with them
as they are ..

Anyway, that makes
it easier to have to
go to school ...

Do you know what might

have made Gabriella's
tires go flat
overnight?

You can understand what might have happened to
Gabriella’s tires if you investigate the 6AS
LAWS. These laws bring together
temperature, volume, an pressure and help us see
how these factors are related. You
will be examining these factors in the
following computer program.




Where are you?
f I want some of
i that popcorn -
l I've had a hard
"\ day at school.

=

Dang! How does she know T
made popcorn? I cleaned up
the kitchen and that was
five minutes ago!

Why? Problematizing
narratives create a
motivation to learn
and help expand
science learning from
the classroom/lab into
the outside world

When you look for resources, consider a problematizing narrative that
connects science concepts with students’ real-life experience
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