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Arturo Rosenblueth & Norbert Wiener (1945). The role of models in science. Philosophy of Science, 12(4), 316-321.
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Dagan, E., Dubovi, I., Levy, M., Zuckermann-Levin, N. & Levy, S.T. (2018). The Impact of Exploring Computerized Simulations on HbAlc in Adolescents
with Type 1 Diabetes Mellitus. Submitted to the 8th D-Cure Symposium: Cross Talk and Innovation in Diabetes.
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are added?

Changing Pressure: Activity 2

Do the two graphs go up at the same time?

...N

Does the pressure go up immediately when particles

1. Rerun the model (Press SETUP), wi
PARTICLES a couple of times, observ
affected, and then pause the model (}
2. Use the cross-hairs to determine th
NUMBER of particles increased.

NITIN NN
D'77IN

w Balancing Forces

..Node: freeBody5

Balancing Forces
5) Real World Examples

5N

Note that the boat is going faster and faster. That's not what was supposed to happen - we
said that it was going at a constant speed. What's wrong? Hit Reset and try again

Now the motor has been turned on, and the boat is moving to the right at a constant speed of 5m/s in a straight line.
The force of the motor is shown in the diagram, and so are the force of gravity and the buoyant (floating) force that you

Are those three forces all that are acting on the boat, or are there more? If you think there are more, draw whatever
you think is missing and then hit Play. If you think these forces are all there are, just hit "Run”.

L
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Gobert, J., O'Dwyer, L., Horwitz, P., Buckley, B., Levy, S.T., & Wilensky, U. (2011). Examining the relationship between students’ epistemologies of
models and conceptual learning in three science domains: Biology, Physics, & Chemistry. International Journal of Science Education, 33(5), 653-684.
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Gobert, J., O'Dwyer, L., Horwitz, P., Buckley, B., Levy, S.T., & Wilensky, U. (2011). Examining the relationship between students’ epistemologies of
models and conceptual learning in three science domains: Biology, Physics, & Chemistry. International Journal of Science Education, 33(5), 653-684.
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Levy, S.T., & Wilensky, U. (2009). Students’ Learning with the Connected Chemistry (CC1) Curriculum:Navigating the Complexities of
the Particulate World. Journal of Science Education and Technology, 18(3), 243-254.

Levy, S.T., & Wilensky, U. (2009). Crossing levels and representations: The Connected Chemistry (CC1) curriculum. Journal of
Science Education and Technology, 18(3), 224-242.
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000 Modeling A Tire: Activity 1

In this activity you will investigate what happens when air is added into a -
bicycle tire.  When the tire is full of air it is said to be inflated. When the tire ja
Is has very little air in it, and more could be added, it is said to be deflated.

1. the between an Inflated and a
deflated tire:
After completing your responses, press SUBMIT SUBMIT

Number and Pressure: Activity 4

In modeling we choose how to
simulate and represent real-world
phenomena. Only some of the real
objects are selected; their
properties are usually simplified and
we focus only on some of their
interactions.

Let us review which assumptions
and simplifications were made.

Question 15. Complete the right
hand column in the table. In this

column, compare the real bicycle () Gas particles move as fast as some insects

They move much faster

tire to the model features that are

gy -
e I e ot o o A€ () Air is made up of only one kind of gas

(=) In pumping a bicycle tire, its volume doesn't change

The real tire expands

() The container is completely rigid

() The container holds hundreds of particles

() The model is a two-dimensional world

Select one comparison in Question 16. How was the simplification in the model, that you selected,

the table by clicking on the helpful for understanding pressure?

circle next to it. I the volume gets larger, the pressure gets smaller.

e

===
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Samon, S., & Levy, S.T. (under review). Not without
Labs: The role of physical and digital experiences in
learning chemistry using a complex systems approach.
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Modeling A Tire: Activity 1

In a real bicycle tire you cannot see the air particies. We will build and then use a NetLogo model to simulate and
visualize air particles inside the bicycle tire as it is being pumped up with air. A model is something that helps you
understand very complicated or difficult to observe processes. It is based upon a set of assumptions that are usually
much simpler or more exagerated than what actually may be taking place.

To build a useful model, we will need to consider the important objects or parts that need to be included. We also
Take a moment to describe what you would include in a model of pumping up a bicycle tire.

Question 3. What objects or parts need to be included?
’wl ro, pump

Question 4. What are the properties that need to be included in your model? A property describes an
object or part (for example:
the color, shape, or material
it is made of)

’ﬂn is round, hard

Question 5. Describe how pumping up the tire would change what is happening
inside it:

pumping the bike causes...

000 Modeling A Tire: Activity 1

Let us test your prediction for what will happen if the particles are allowed to collide. You predicted that:

1. Make sure both the BOUNCE? switch and the COLLIDE? switches are on.

* @
setup place-box
3. Observe the monitors that are used to I —
display information from the model. 10
*
place-particles g
what do you notice happening to the

-
particles with the COLLIDE? switch tumed  _2°/*"*" 2

F’ oy e 155 conaer | 135 o

clock. Number
) 0

¥ ==

2. Add more particles, then press GO/STOP
to run the model.

Question 12. When you press GO/STOP,

SUBMIT
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and the air particles.

077001 DA DY D'NATH NN

['27 NIX'YN]D NYODINN |2 21T N0 Yy
AYNIMNN 71Tmn

The NetLogo model you will be using on the next page wil represent the rubbery (but relatively rigid) walls of the tire
s a yellow box that does not change its size at all. it wil show the walls of the box as continous lines, instead of

modeling them as being made of many molecules in a sokd state. 1 1 1 1 1
1
TIP: In the bottom left comer is @ bution with a picture of a glossary on it. This is the
Chemistry glossary. Click on this bution 10 learm more about the meaning of words
@ DIIYA DRAIX'D 7¢ N'oN'N DNNNNA [T

DAY 7Y n2'1rmn Mnan

¥ AanIn Ny
DIN"N DA
n97NnY
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Activity 7 —[o[x]

Again, imagine you are asked to help outiine the requirements for a new computer model. This computer
model will be used by weather forecasters to predict the temperature, pressure, and rainfall in different
cities around the country. You include a method to model gravity and the attraction between gas particles
You also include the OBJECTS and PROPERTIES of the OBJECTS you described earlier.

You setup the model to use the average atmospheric conditions that exist near the are where you live
today. The model is run and predicts that the temperature and pressure will be a little bit lower tomorrow
then it is today.

A different group of scientists develop their own model of the weather and run it. It predicts that the
temperature and pressure in your area will not change tomorrow.

The next day the temperature decreases, but the pressure does not.

Question 17. How is it possible that these models would give different predictions?

Volume and Pressure: Activity 6

Below are four representations of

the data you collected:

- Your data chart

- A Scatter-plot of your data
chart

Question 14. How does the scatter-plot of the charted data connect with the
data from the model run?

) There is no relationship between the pressure and the volume of the container.
(%) Pressure is inversely related to the volume of the container.

() The scatter-plot is the same shape as the Pressure vs. Time graph.

- Pressure vs. Time from your

model run
- Volume vs. Time from your
model run

SUBMIT Scatter Plot of Your Data Chart
(Pressure vs. Volume)

Yes. The scatter-plot graphs pressure vs. 900
Pressurevs. Time  Pens|  number of particles. These values can be
988 found on the y-axis from the two model 810) ]
graphs: p or the two the columns in the data ly2al
g table (each point on the scatter plot
H representing a row). The scatter-plot shows 630
g that the volume of the gas and pressure are
inversely related. 540)
i y ; ®
[ time 83.8 gso
&
Volumevs. Time  Pens Your Data Chart 360 ®
3180
279
Level Volume Pressure ®
g 1 605 826 180 ®
3 2 990 521 90)
3 1375 350
3025
i EE 4 1980 243 300 630 90012001500180210R40E70BIOB3
Number of Particles.
5 2915 180
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