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Date: Wed, 15 Mar 2006

From: Hugh Ross 

Subject: Modeling Lab Form

     Are you ever frustrated with groups going into the lab after the pre-lab discussion with apparently no clue of what they are doing? I have a generic form that I pass out immediately after the discussion that I require each student to fill out independently. It only takes 3-5 minutes to fill out and discuss, but it forces the students to think through the lab on their own. (It also helps them focus during the discussion time). Here are the questions on the form:

1) What is the independent variable in this lab? Units? How are you going to change it? How are you going to measure it?

2) What is the dependent variable in this lab? Units? How are you going to measure it?

3) What is (are) the constant variable(s) in this lab? Units? How are you going to keep it constant? How are you going to measure it? 

     I have been getting considerably fewer trivial questions from the students since I started this procedure.

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

Date: Mon, 20 Mar 2006

From: "Richard McNamara, M.Ed." 

I have students write a detailed PURPOSE Statement which is similar to Hugh's lab questionnaire. I like what Hugh has done because it would be easier to grade than what I'm currently doing, but I'd recommend reconsidering the following question:

3) What is (are) the constant variable(s) in this lab?  Units? How are you going to keep it constant? How are you going to measure it?

The term Constant Variable seems confusing because it is contradictory. In a Math Science Partnership Project that Larry Dukerich and I have been working on, they have chosen to label those quantities that could change the nature of the system but are being held constant as 'parameters'. For example, in the constant acceleration lab, time is the independent variable, either final position or velocity is the dependent variable and ramp angle would be a parameter. If I change the ramp angle, the 'constants' in my equation will change but I should still see similar graphs and forms of the equation for all of the lab groups. In other words 'parameters' represent physical quantities that will change the slope or intercept values for the linear fit to a data set. If time allows, you could do a second investigation and make this 'parameter' an independent variable and see how it affects the system.

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

Date: Mon, 20 Mar 2006

From: Dan Crowe 

In mathematics, a parameter is a variable in terms of which other variables are expressed. For example, a trajectory in the x-y plane can be described by expressing the x-coordinate as a function of time and the y-coordinate as a function of time. In this case, x(t) and y(t) are called parametric equations. I use the term 'constraints' for those physical quantities that are kept constant during an experiment so the effect of the independent variable on the dependent variable can be isolated.

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

Date: Fri, 24 Mar 2006

From: Matt Greenwolfe 

A further distinction, much emphasized by Patty Blanton, my modeling workshop instructor, is between causal and descriptive variables. It helps the students to understand why you are leaving some of those variables ... or parameters ... or constraints ... constant. During our workshop, when we were building a descriptive model such as constant velocity or constant acceleration or just trying to describe the characteristics of a wave such as frequency, period, wavelength and amplitude, we were not yet interested, in factors that cause or affect the system. During the pre-lab, Patty was careful to ask, "What measurements can you make that describe the motion of this object?" or "What measurements can you make that describe the wave?" In later models, such as constant net force or a causal wave model, she would ask, "What measurements can you make of things that cause or affect the acceleration of the cart?" or "What measurements can you make of things that would cause or affect the velocity of the wave?" In these experiments, except as necessary to determine the acceleration or wave velocity by applying descriptive models that we had already developed, we were only interested in the factors that cause or affect the system. During the workshop, I wondered why she was emphasizing this, and it only dawned on me gradually how it helped create distinctions among the models and to also see how they were related to each other. The same thing happens with my students. At the beginning of the year, these questions generate a lot of discussion, but once they start to get it, it helps them understand why we are changing certain quantities and leaving others constant.

