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Date:    Thu, 23 Jun 2005 

From:    "Nicole Y. Murawski" 

Subject: modeling in Algebra

     I was wondering if anyone was using modeling in teaching math.  It looks like I will be teaching

two classes of Algebra next year, one very low, and one more advanced.  I would like to

incorporate some of the methods of instruction that I learned in my modeling workshop into

these classes, at the very least whiteboarding.

     Now, keep in mind, I have to give a common midterm and final exam as everyone else in my

district teaching the same class.  As a result, I cannot take any more time to instruct as my

more traditional counterparts.  So, I am looking for "bits and pieces" to utilize.

Nicole Y. Murawski, Kimball High School, Royal Oak, MI 48073


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

Date:    Thu, 23 Jun 2005 

From:    Bill Hendricks 

     I am asking the same questions myself.  I am presently certified in math and have been fortunate enough to attend modeling physics last year and am in a class right now.

     I have made an effort to incorporate modeling into Algebra I and Geometry this past year.  In the course this summer, I have picked up at least 3 things that I will use in my Geometry class next fall.  All of these use angle of incidence/reflection to develop concept of alternate interior angles, parallel lines, similar triangles, and lead to trig functions. I am really excited about incorporating even more modeling in Geometry in particular next year.

Bill Hendricks, Brookhaven High School, Columbus City Schools, Ohio


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

Date:    Mon, 27 Jun 2005 

From:    Patty Blanton  

    Have you seen the program called The Geometer's sketchoad? It would be a great tool to help develop models in geometry. There are lots of examples listed on the Math Forum website.


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

Date:    Fri, 24 Jun 2005 

From:    "Nicole Y. Murawski" 

     I suppose I should clarify my request.  I guess I was really meaning to say that I'd like to

incorporate lots of "inquiry" in these algebra classes.  Creating models would probably be a bit

too ambitious for my first year, but I think teaching through "guided inquiry" is something I could

work on.  At the time that I was learning about inquiry, I was switched to full-time science, and

slowly learned to adjust my teaching style over the past 5 years.  Now, that I'm possibly going to

be teaching math again, I was hoping some of you have already tried this, and might have some

suggestions!

     I think the number one thing that's going to hold me back is that we have common midterms and

final exams - so I need to keep up the pace.  I have a little time flexibility, so I will do what I can.

     For the person who replied that they teach Geometry - I wish that's what they gave me! Geometry, being a more hands-on math, is much easier to teach through inquiry, I think. I have a couple of great inquiry-style Geometry activities that I could share, if you contact me directly.


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

Date:    Tue, 28 Jun 2005 

From:    Carlos Valencia III 

     I noted with interest Patty Blanton's mention of Geometer's Sketchpad as a great technological tool for developing "modeling-type" labs for geometry.

     I wanted to throw in my two cents worth to promote what I consider a great (and free!) alternative to Geometer's Sketchpad: Compass and Ruler (C.a.R.). I personally feel that it is - in many ways - actually a better program for student use than Sketchpad. Its main advantage is that it has a graphical menu interface. Students seem to like that much better than the "pull-down menu" interface which Geometer's Sketchpad uses.

     C.a.R. is a free multi-platform (e.g.: runs on Linux, Mac, and Windows operating systems using Java) sketchpad-like tool that has a highly intuitive, graphical interface. I found out about this tool through the Math Forum website, and immediately latched onto it because of its multi-platform capability and its cost... :-) Since I wanted to re-tool my Geometry course over a 2 week period of time (i.e.: Christmas break) to include labs, and knew that I couldn't possibly buy and install Sketchpad for my school site in that short a time frame, I turned to C.a.R. instead. I was also able to create a suite of labs to go along with C.a.R., which I used immediately after the Christmas break - with great success I might add.

     The web address where you can obtain C.a.R. is:

  <http://mathsrv.ku-eichstaett.de/MGF/homes/grothmann/java/zirkel/doc_en/>

Carlos Valencia III

Roosevelt HS Physics teacher (Fresno, California)


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

Date:    Tue, 28 Jun 2005

From:   Darrell Rahn

     I have no experience teaching math but am taking an online math methods class.  Our text, "Teaching Secondary and Middle School Mathematics" by Daniel J. Brahier (ISBN 0-205-41263-7), has a definite modeling feel to it. There are some great ideas for lessons used as examples. 


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

Date:    Wed, 29 Jun 2005 

From:    DAVID HURWITZ 

Subject: Modeling in Algebra

     As a dedicated modeler, I have been able to adapt the guided inquiry approach to algebra.  In our professional development models here at Brockton High School, we did a unit called "Teach It Backwards."  I actually had already done several mini-sessions based on the techniques learned from Lou "The Inquisitor" Turner.  Call it what you want, but it is the Socratic method plain and simple.

     The easiest one involves teaching students that when you add or subtract the same number to both sides of an equation, it is still an equation.  You can do the same thing with multiplication and division.  I have performed this with index cards, algebra tiles, toothpicks, and lunch tickets.  You can repeat it with inequalities and let the class discover that when multiplying or dividing by a negative number, the direction of the inequality changes.  This needs to be repeated two or three times over two or three weeks, especially with bottom level classes.  You give three to five students the same number of cards.  You ask another student to interview the kids with the cards and report only if they each have the same number of cards.  Then give the students with cards another batch of cards, again in equal numbers.  The question to the class is, "Does each person still have the same number of cards?"  Repeat to cover the other arithmetic operations.

     My favorite is "Cuisine des Quadratiques" starring "Chef Hurwitz".  I dress in a chef's hat and apron and stand at the door passing out my menus, made up in very bad "Franglish" describing the various steps to take.  In our ethnically diverse school, the kids crack up over directions like "Plottez les pointes" or "Connectez les dots."  There is a worksheet with six problems laid out to show symmetry, maxima, minima, real rational, real irrational and complex roots.  The lesson is designed for a sixty minute period.  It can be extended by adding two more problems to show the effect of the sign of the leading coefficient. The homework is typically 10 problems from the book to plot examples of each behavior demonstrated in class. 

     I find that this unit saves two or three days required to develop mastery of graphing techniques.  I can usually go directly to algebraic solutions.  Of course, I require supporting graphs to verify algebraic solutions in the follow-up homework.  I have found that my students are able to visualize the axis of symmetry and the vertex easily after the session.  When we derive the quadratic formula in class, this visualization is a real aid to understanding.  I have the menu and the worksheet in Word 2003, and I'll be glad to share them with anyone who wants them.

     I have been working with tech-ed and voc-ed teachers on other projects to meet Massachusetts Work-Based Learning Goals.  I have an interdisciplinary project underway with a chemistry teacher to find the advantages and disadvantages to hydrogen as an alternative to gasoline for motor vehicles.  This will cover ratios & proportions and linear equations on our side of the house.  The chemistry side includes balancing reactions, calculating molecular weights, finding equivalent energy quantities, etc. 

David H. Hurwitz, Modeler and Math Teacher, Brockton High School, Brockton, MA 


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

Date:    Thu, 30 Jun 2005 

From:    "Christopher A. Horton" 

     You might consider using the textbook "Discovering Algebra, an Investigative Approach" by Murdock, Kamischke and Kamischke, Key Curriculum Press. ...

On Jan. 18, 2006, Chris Horton wrote me, 
"I would have said Key Curriculum Press's Discovering Algebra, Discovering Geometry, Discovering Advanced Algebra series before I did that research paper but I was very distressed at their lack of attention to the process of learning how to solve an equation and am much less interested in them now."

 
----------------------------


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

Date:    Sat, 21 Jan 2006 

From:    Jane Jackson 

Subject: modeling in precalculus course: Jerel Welker's website

Modelers who teach math:

This week I sent my post below to Jerel Welker for his approval. He replied, 

"Fine by me.  Good to hear from you again.  Wish I was able to model more in the math classroom but NCLB and teaching to objectives has made it very difficult.  I still do many activities, but it is much more teacher-led and much less "modeling". 

For a few years, Jim Rynearson (physics teacher) and Jerel Welker (math teacher) used Modeling Instruction when they team-taught precalculus and physics in Lincoln, NE.  

Jerel is now at Lincoln Southwest High School. His web page has extensive modeling resources. 

   <http://jwelker.lps.org/labs/>

*  20 or so updated labs (listed below) that he uses in his differentiated precalculus course, and that they both used in their integrated physics/precalculus course. 

*  modeling activities for Amusement Park days.

*  PowerPoint presentations on linear models, quadratic models, exponential models, etc.. 

*  On Jerel's home page are QuickTime movies and course syllabi. 

Jerel and Jim developed some of these labs while at ASU in summer 2000 (with John Ball).

Contact:  jrynear@lps.org (Jim Rynearson), jwelker@lps.org (Jerel Welker).

Some labs are:

* Pendulum Lab: Find a mathematical model for the period of a pendulum.

* Buggy Lab: Use battery powered toy cars to study an object moving at a constant speed.

* RPM Lab: Use a wheel to relate linear to angular velocity.

* Height of an Object Lab: Use a measuring device and protractor or other device to measure the angle of elevation. Determine the height of an object.

* Buggy Lab Extension: Use a motion detector to determine the speed on an object. 

  With this information, discuss several standardmathematics problem situations.

* Ball on an Incline Lab: Use a ball on an inclined ramp to study acceleration using the time to pass through two photogates.

* Cart Ramp Lab: Use a picket fence on a cart rolling down a ramp to study acceleration as the angle of incline changes.

* Drop Ball Lab: Use objects with different mass to determine if mass is a factor in acceleration due to gravity.

* Sinusoid Lab: Use a pendulum, circular wheel, mass on a spring, sound or other harmonic motion to record and analyze a pendulum.

* Graph Reciprocal Trig Functions: Using the graph of a sinusoid, demonstrate the graph of a secant/cosecant graph using a stast plot.

* Explaining the Graph of Tangent: Using a meter stick, one can demonstrate how the slope relates to the graph of tangent.

* Parametric Ramp Lab: Use parametric equations to determine the position a ball will land after rolling down a ramp and off of a table.

* Law of Sines: Use string or rope to create triangles in the lab to be solved using law of sines.

Instructions for downloading/linking the programs and using them are available.  


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

Date:    Wed, 25 Jan 2006 

From:    Jerel Welker 

Jim Rynearson and I have had several requests for information about detailed labs.

For those of you who are in science, please feel free to skip out on this if you are a regular "modeler".

The labs that Jane spoke of were put together when Jim Rynearson and I team-taught in a true modeling sense.  Most of us on the math side don't understand the entire process in that the setup of the activity, collection of data, and analysis of data are all a part of the lab. Hence, there isn't a cookie cutter approach.  Some students may try things a bit differently which becomes part of the discussion. 

While I would love to teach with the "modeling" method in the math classroom, teaching to objectives doesn't allow me that flexibility.  Since then, I'm learning to "model" in front of my students and hopefully use the questioning skills get to some of the benefits of modeling.  

For me, I model in the math classroom by:

1) Collecting the data in front of the class.

2) Analyzing the data by questioning students and working through the modeling process.

3) Explaining the meaning mathematical model.

4) Making predictions based on the model.

I have videos of two (quadratic and sinusoidal) in-class activities and one which is a "how" to use the TI-83 to model linear data on my website at <http://jwelker.lps.org/lessons/> if you're interested.
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