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LIBERAL-ARTS MATJORS MAY BE ANNOYING SOMETIMES,

BUT THERES NOTH/ING MORE OBNOXIOUS THAN
A PHYSICIST FIRST ENCOUNTERING A NEW SUBJECT.
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What is
Computational
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WolframAlpha

:Wolfram/

/nat you want to calculate or know about:

moon today = |

Examples Random
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Molecular Models
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z=0.0

Examples from Fermilab

e Monte Carlo simulations to predict
frequency of decay products from other
particles when looking for Higgs

¢ dark matter distribution throughout the
Milky Way simulations

* design and tuning of 40-m Iong
interferometer

80 kpc




High-Altitude
Balloon Path

Current mouse position: Lat: 40.8470 Lon: -88.9927
Range: 50.7km, Flight Time: 2hr14
Cursor range from launch: 12,7

' Map | Satellite

7km, land: 42 2km
Lastrun at 19:56 19052012 UTC using model gis20120519_182z
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Finite Element Analysis
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Politics

State-by-State Probabilities

Obama | Romney

v B0% 90%
Chance of winning state
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Black Box Trading
(Algo Trading)
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Rapunzel’'s Hair




More [ han Programming

e computational thinking is

e knowing when and how to use a
computer to solve a problem
. mappmg from the problem space 1o the
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More T'han Running
Simulations

e not sufficient to develop computational

thinking




Why Teach
Com utationa
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Increase Understanding

e multiple representations of concepts

e verbal, mathematical, graphical,
diagrammatical, and computational
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Authenticity

e cnable students to explore more

- complex problems w 2 solut
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Next Generation
Science Standards

e Science and Engineering Practices

e Analyzing and Interpreting Data

e Using Mathematics and Computational
Thinking

e Developing and Using Models

e refer to computational thinking and
students using and creating
computational models and simulations




|-dMotionSimulation. Py
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Resources

e Georgia Tech PER Group

e https://per.gatech.edu/wiki/doku.php?
iId=projects:hscomp:physutil

e my GitHub

- 0 oy PR iy “av e A S - 4
ol aYe NN a - Y & VYN / 4 < a2 al a
avll (= 8 ‘:.~ -r S /7710111 ':’- | > Aq S ‘-‘.‘ “.' . y 45‘4 &  H

Friday, 1 March 2013



Papers

e [ntegrating Numerical Computation into
the Modeling Instruction Curriculum
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http://arxiv.org/abs/1207.0844
http://arxiv.org/abs/1207.0844

