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	CHAPTER 4

Learning about Learning

ACTIVITY 4 HW 2: The Small Particle Simulator


Chapter 4

Activity 4 Homework #2


Name:________________________________   Date:_______________  Group: ______

Purpose

	At the end of Chapter 3, you considered the idea that the “Balloon and Static Electricity” simulator actually provided an illustration of scientific models of charge rather than depicting what you would actually see. In this activity you will examine ways in which the Small Particle Gas Simulator represents what you can observe with your senses and ways in which it illustrates inferences made from a scientific model. 
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	What types of things  does the Small Particle Gas simulator show us? 


Initial Ideas
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Consider this conversation between two students discussing their ideas about the Ultrascope in the Small Particle Model Gas simulator. 
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Amara     

       Victor
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  1. Who do you agree with and why?
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 2. Some observations cannot be made directly with the senses but are still considered to be observations. For example, special instruments such as a telescope can be used to observe distant planets. Try to think of some quantities that you could measure with a special instrument (not including the simulator) and write what instrument you would need to observe these quantities. 
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 3. Some observations cannot be made directly with the senses but can be determined mathematically by combining two or more quantities that can be observed with the senses or with special instruments. An example of this is area.  (For a rectangular-shaped object, area equals length times width, and both length and width can be measured directly.)  Try to think of other physical quantities you have studied recently that require calculation of observable quantities, write them below along with the calculation you would use.
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4. In some cases we make inferences on the basis of direct observations (with the senses) and in other cases we make inferences on the basis of indirect observations (such as those made with special instruments or quantities we have to calculate). In chapter 4 activity 3, you made some inferences about increases and decreases in the average speed of particles, the number of particles, the number of collision per sec, and the oomph per collision in a plunger and a tin can. You then used these inferences to explain observations such as the crushing of the tin can. Do you feel that your inferences were based solely on direct or indirect observations that you made? Why or why not? 
Interpreting Simulator Evidence
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Consider the gas simulator set up shown below.
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Several quantities are shown in the picture above: volume, # of particles, temperature, average speed of small particles, and time. Some of these quantities could be observed in the real world and others can only be inferred on the basis of the small particle model. 
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  3.  The quantity “particle speed,” was derived from the small particle model and is not directly observable even with a special instrument. Particle speed is an inference that depends on the small particle model. Which other quantity(s) shown in the picture above depends on the small particle model in order to be meaningful? Why do you think so? 
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  4.  Volume is one of the quantities appearing in the simulator that does not depend on the small particle model.  It could be measured directly with instruments. Which other quantities do not depend on the small particle model? Why do you think so? 

Quantities such as mass, volume, and temperature by themselves do not determine the existence of particles. Particles are a part of a model that scientists agreed was useful for explaining quantities that could be observed. 

In the simulator, both average speed of particles and the number of particles in the Ultrascope window are determined through a mathematical calculation that is based on the Small Particle Model.  The model represented in the simulator is an illustration of the Small Particle Model, which scientists have found useful for thinking about the behavior of gases.  Models become accepted in science when they can account for all observations, are consistent with other accepted models and ideas, and can help scientists make good predictions. 

Summarizing Questions

S1.    How would you know if a model is a good model in science? List the criteria that you think scientists might use to evaluate whether or not a model is good.

S2.   Models are useful in science if they can be used to guide accurate predictions in many experiments.  That is, if predictions based on the proposed model are validated in many experiments, the model can be considered to be a good model.  However, if the prediction based on the model is not validated in just a single experiment, the model is considered not to be good and needs to be modified or discarded.  Considering this, why do you think scientists usually try to prove that a model is incorrect (falsifiable) rather than trying to prove for sure that a model is correct?

S3.   Consider this conversation between two students discussing the nature of science.





Victor     

       Amara
Do you agree with Victor, Amara or both? Why? 
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I think the Ultrascope in the simulator shows what a gas really looks like if we could magnify it enough.





I disagree. We don’t know what a gas really looks like.  The Ultrascope illustrates a model that scientists use for thinking about a gas.





















































If small particles don’t really exist and are just a “model” in the minds of scientists, then all knowledge is relative and there are no truths. 





I disagree. Models are based on many, many observations and they keep making correct predictions. Even though they cannot be proven for sure they are supported by evidence and do a good job explaining what we can see.
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