How does it work?

9 Data is fed into a

0 Designing a computer
model is the most important

step. What pieces of information performs calculations, often

will the model need? What hundreds or thousands of

calculations should it perform times, to predict what will
with that information? (You can happen over time.

think of the model as a series

of equations that represent the

relationships between the data.)

Whast can you do with
computer models?

Computer modeling is used in a wide variety of
careers. Scientists use computer models in every
field of research. Designers use models to predict
everything from the best shape for a new race car to
the stability of bridges and buildings. Stock traders
and investment companies try to predict stock prices
using computer models.

This list includes just a few of the many jobs that
rely on computer modeling. Look inside to see more.

computer model, which then

computer model is typically

the numerical results of all
the calculations. Images,
graphs, and tables are used
to display these calculations.

Actuaries Hydrologists
Aerospace Engineers Materials Scientists
Astronomers Meteorologists
Atmospheric and Microbiologists
Space Scientists Pathologists
Bioengineers P}xgsicisl:s
Ghemical Engineers Political Scientists
Drug Designers Sociologists
Economists Statisticians
Epidemiologists Urban Planners
Geneticists Wildlife Biologists
(Geoscientists

ANSWERS TO QUESTION ON COVER:

How were computer models
involved in making this
sGcene possible?

1. The video game uses a computer
model to guide the motion and
behavior of objects on the screen.

2. The electronics of the game console,
the TV, and the sound system were
designed using computer models.

3. The furniture was designed with
computer drafting tools that allow
the designer to see what an object
will look like before it's produced.

4. The health effects of food additives
in the soda and snack were studied
using models to predict how many
people might experience side
effects.

5. New materials like those in the flat
panel TV were designed and tested
using computer models.

6. The marketing of the video game,
food, and clothes was guided by
computer models that helped define
the advertising campaigns, the
audience of potential buyers, and the
potential profit for the companies.

Gan you think of angt}ling else?
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More information and interactive model-based activities for teaching science can be found at http://ri-itest.concord.org
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What is

If you've ever checked the weather, driven
through the downtown area of a large city,
or discussed global warming, then you've
relied on computer models to inform and
guide you. Computer models are used

to influence government decisions about
health care and the economy. They're
used in research and industry to predict
everything from the effectiveness of a new
cancer drug to the likelihood that you'll buy
sneakers in the next six months.

Computer models consider various
pieces of information, perform calcula-
tions, and then report results, which are
often visualized using images, graphs, and
tables. For example, to predict the weather,
the computer needs many different things,
including current wind speed, temperature,
humidity, air pressure, and surface charac-
teristics (e.g., land, water, mountains) that
affect the region covered by the prediction.
In fact, hundreds of weather balloons are
released around the world every day to
record atmospheric information for weather
models.

Gomputer Moc[eling?

The weather forecast model must be
programmed to analyze how these things
interact with each other. How does air
with different temperatures and humidity
levels react when surrounded by a cooler or
warmer environment? \What happens when
air at a specific temperature passes over
a large body of water at another tempera-
ture? How do different air streams flowing
in different directions at different altitudes
affect each other? The computer model
calculates answers to these questions—and
many more —to give an accurate prediction.
Weather forecasts are the result of these
calculations and help you decide if you'll
need an umbrella, a sweater, or sunscreen
when you leave your house!

Computer models are used in almost
every area of research and industry. By
developing your modeling skills now, you
will be prepared for many possible career
paths.



PHYSICS CHEMISTRY BIOLOGY HUMAN BEHAVIOR

Scientists working in physics-related fields use computer models Scientists working in chemistry-related fields use computer Using computer wmodels .1 l.f ° l - Scientists working in biology-related fields use computer The field of human behavior covers a wide range of topics
to understand the origins and fate of the universe. They use Engineer models to design molecules that can interact with our cells. ) ” 1 1 e 10 Ongt models to predict the spread of disease. They use mod- from business management to the study of how the brain Economist
models to test designs for new electronic devices before going They help companies find raw materials like gold, diamonds, | design molecules that target els to understand how the body works at many different functions. Some scientists model social interactions between

through the costly process of manufacturing them. They design and oil. They help model climate change and predict the S,DCC/?"'I'G diseases. Some 0/01\/, cancer levels, from the way breathing is affected by pollution to large populations of people while others create models to
airplanes, rockets, and spacecraft. They even work for game and results of changes in regulations that affect the cleanliness of may be cured tHis way. Computer models the specific details of how a nerve cell sends signals to help them predict the direction of the stock market. Robotics
special effects companies so the virtual world you experience in our air and water. The new field of nanotechnology relies on the brain. Biologists use computer models to decide what designers who develop human-like robots model the way we corporations
3D gaming and movies feels as real as possible. computer models to guide the design of objects that are too help predict the effects organisms to introduce and what changes to make to move and even the way we think and express emotion. and governments use the
small to see ev§n with a rTINCrOSCOpe, ?bJeCtS that.WIll ulti- = new d@VC/OleCVlT will have on reétore the environment to a state of ecological balance. I'VlfOFWlaTI'OVl I get fI”OWI GOMPMT’CI’
mately have unique electrical or chemical properties. Wabitats and CCOS\/S‘/’CIMS. With the help of computer models, huge amounts of data
4 in our genes are now being analyzed to better understand wmodels to hc/p the cconomy

wind flow

“ genetic disorders and how to treat them. run SWIOOTh/\/.

Computer models help me
1o design all kinds of machines

and 9gadqgets, including those that
produce encrgy from renewable
sources like wind power.

Drug Designer

The blade of a windmill is very similar to an

—_ A Density (yd?) Area %
airplane wing, so engineering designs and model =

- [J Uninfested <3 16.4

results from aviation can be applied to wind energy. \ ik i [ Threatened 38 35.8
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Other Gareers in Physics
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Education Average
Job Title Description Level Required Salary (the aree 6 A map showing Ot})el’ Gareers in Human Behavior
Electronics Maintain, adjust, calibrate, and repair High school diploma | $40,580 ) . Education . Average Other Cal’eel’s In BIOIOQH reglor,‘s that have Education Average
Technician electronic, electromechanical, and A protein Job Title Description Level Required Salary Education Average !Jeen _mfested_ by an Job Title S e
hydraulic equipment. (in purple) specially F ic Sci | i i llecti lvzing physical | Associate" Job Title Description Level Required Salary |n_vasn{e spe(_:les. ] } ,
; : orensic Science nvestigate crimes by collecting and analyzing physica ssociate’s degree | $45,320 Biologists will feed Actuary Assess the risk of events occurring and help Bachelor's degree | $82,800
Meteorologist Study the atmosphere’s physical Bachelor's degree $77,150 designed to bind to Technician evidence. - ) . . i create policies that minimize risk and its financial
characteristics, motions, and processes DNA is sh h Lab Technician Prepare specimens, operate automated analyzers, and per- Associate’s degree $32,840 this data into a com- ) ) ;
to predict the \;veather ' Usi BE OWltl e Materials Scientist | Research chemicals and how they can be used in the Bachelor's degree $74.610 form manual tests with detailed instructions. puter model that can impact on companies and clients.
i sing computer development of new and improved synthetic fibers : .
- - ) | ! ; ' ) ) ) ) ) ) - . hel lans for Market and Help companies understand what types of prod- | Bachelor's degree | $58,820
Mechanical Research, design, develop, manufac- Bachelor's degree $69,850 models chemists can paints, drugs, cosmetics, electronic components, and Biomedical Apply knowledge of engineering, biology, and biomechani Bachelor's degree $51,350 Gl tFSt [LELSLE .
; - ; Engineer cal principles to the design, development, and evaluation of restoring balance to Survey ucts people want and at what price.
Engineer ture, and test tools, engines, machines, design molecules thousands of other products. 9 o Ip r r’ RO an. | p o u ! Researcher
and other mechanical devices. lological and health systerns and products. the environment.
to perform many Environmental Develop solutions to environmental problems, includ- | Bachelor's degree | $69,940 —— - - - - Urban Planner | Develop plans for the use of land and the growth | Master's degree 56,630
Software Analyze users’ needs, and then design, | Bachelor's degree $79,780 functions. Engineer ing water and air pollution control, recycling, waste Epidemiologist Investigate and describe the causes and spread of disease— | Master's degree $56,670 and revitalization of urban. suburban. and rural
Publisher (Game | test, and develop software to meet disposal, and public health issues. such a?mﬂuenza tor lcholerafand develop the means for communities.
Designer) those needs. prevention or control.
: : Food Scientist Develop new or better ways of preserving, processing, | Master's degree $53.810 Wildlife Biologist | Study animals and wildlife—their origin, behavior, diseases, | Ph.D $53,300 Economist Conduct research, collect and analyze data, Master's or Ph.D. | $77,010
Astronomer dObselrve, rznea_sure, mte:p.ret, alnd. | Ph.D. $95,740 packaging, storing, and delivering foods. g i I»I:‘e Drocesses gm ' ' L . monitor economic trends, and develop forecasts.
evelop theories to explain celestia :
: Computational Design new molecules to solve problems in medicine Ph.D. ; ; ; ; SR ; .
gnd physmalphenomena. Develop the ' 9 k g ] $68,760 Cancer Conduct biomedical research to develop new preventive Ph.D. $61,680 Sociologist Study society and social behavior, including how | Master's or Ph.D. | $60,290
instrumentation and techniques used to Chemist (Drug and other fields. Model atomic-level behavior of Researcher measures, drugs, and treatment procedures people react to the spread of technology, health
observe and collect astronomical data. Designer) n}atsna@ io better understand fundamental principles ' ' ) epidemics, crime, and social movements.
of chemistry.




