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COMPILATION: Fathom software (for data analysis & math modeling)

Date:    Wed, 30 Nov 2005 

From:    donald day 

Subject: Fathom Software

     Does anyone use software called Fathom? If so, what for?


----------------------

Date:    Sun, 4 Dec 2005 

From:    "tim@eeps.com" 

A modeler asked about Fathom. Yay!

CLAIMER: I am one of the designers of that software (though I don't get any money from it), so I am strongly pro-Fathom.

Fathom is a data analysis software package from Key Curriculum Press, the people who brought us "The Geometer's Sketchpad." It's currently in version 2. You can download an evaluation copy from

    <http://www.keypress.com/fathom>

In this context, the important thing to know is that Fathom is great at helping students make scatter plots of their data and putting mathematical models on those plots -- models of their own design, not chosen from lists. It also features variable parameters ("sliders"), dynamically-updating residual plots, intelligent download from the Web and other sources, units and units algebra, and more. And in version 2, (due out who knows when -- summer!) it will collect data from Vernier probes as well.

Historically, Fathom began as an AP Stat package (Key is a math publisher, not science), so you may already have it in your school. As a stats package, it is also good at statistical work, including simulation and dealing appropriately with categorical (text) data.

A big question for physics teachers is to compare Fathom with (say) Excel and Logger Pro. For me (and others may legitimately differ), Excel is not a modeling package.  Logger Pro is worlds better for modeling, just because it is so much easier to plot functions. But given a choice, I prefer Fathom for modeling because of the access to sliders, the residual plots, and the units -- but I would be happy to use Logger Pro in the classroom.

But then there's cost. Excel often comes "free," Logger Pro is amazingly cheap, and Fathom costs real money -- though I have high hopes that Key will come up with some more accessible pricing plans. OTOH, sometimes we get windfalls, and have to spend $1500 RIGHT NOW or the money goes away.

And for that you can get an unlimited school site license. (There are cheaper site licenses for 10 and

50 computers.)

Who the heck am I? These days, I develop curriculum materials using Fathom, and recently completed an NSF-sponsored project to develop physics materials with enhanced data analysis. The first book of fifteen "modeling-friendly" labs ("A Den of Inquiry") is coming out in January, and is designed for Fathom or for Logger Pro. You will find it in the Vernier catalog (so THEY like it which ought to be a good endorsement!) and on my own site, starting about Jan 15. I have been giving workshops at AAPT meetings for a while now in which we do some of these labs and get to use Fathom.

I have put the text of my letter  on a web page, with links to publishers and a small screen  shot.

   <http://www.denofinquiry.com/misc/reFathom.html>

That's plenty for now, but I'm happy to answer questions on or off list.

Tim Erickson, Senior Scientist, Epistemological Engineering    <http://www.Eeeps.com> 

------------------------------

Date:    Wed, 7 Dec 2005 

From:    Lee Amosslee 

Well, I'm not currently a Modeler (I keep trying to get to a training), so I can't speak to the program as a Modeler, but I have used it with high school seniors in physics.

(I also was on a team that helped Tim Erickson field-test the program and applications of it, and did receive some compensation for that, but I'm not currently working with him).

So, all that said, I love Fathom. I don't have access to it at my current school, so I use spreadsheets and Logger Pro instead. My take on Fathom is that most of what it will do a decent spreadsheet program will do, but with a lot longer learning curve. The best feature of Fathom (in my opinion) is its "Residuals." Quickly stated, Fathom's residuals are the difference between the experimental data and the predicted function/equation. The graph appears below the graph of the data (see Tim's page, <http://www.denofinquiry.com/misc/reFathom.html>), and it can demonstrate the difference between experimental noise/error (random scattering of +/- residuals) and a missing component of the function (e.g. it moves from + to - to +, so maybe we have some sort of exponential component missing in the function).

The "sliders" that allow one to easily change the value of a variable are also very cool. Is the acceleration of gravity 9.8, 9.6, 9.5, etc.? Just put in a formula "y=0.5*[slider]*t^2", then adjust the slider until the function matches your data.

The downside of Fathom is that students are learning a software they probably won't see again. If we teach them spreadsheets, it may take longer, but they will be learning a set of skills they can use later. Are the Fathom skills transferable to spreadsheets? Yes, but again with a longer learning curve. (I'm sure I could make a residual graph for a function in a spreadsheet program, but it would be fairly complicated.)

So, I say, go with Fathom if your school will buy it for you. If they won't, convince them to. That's what I'm working on for next year. I'm looking forward to version 2.1 that will import data from Vernier probes.

And, I forgot to add, the "units" feature is probably not found anywhere else. Students actually assign units to the numbers in their data, and if you write a formula it will let you know the new units. It's great at forcing students to write down units, and for checking their resulting units.

If you have units you want them to use that aren't included, there's a file you can add them to (measuring in Angstroms? I think it has that. Measuring in giga? Not sure, but you can just add in the one file that giga = 10^9). This is not something you will probably need to do (since so many unit conversions are provided), but it is there if you ever need it, and this ability to add units would be necessary for a program that uses units.                           
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