Using Problem Solving to Teach the Illinois Standards

Using an Online Problem Database to Locate Quality Problems

Purpose of this Web Site: The purpose of this web site is to compile a database of quality problems that can be used in the mathematics classroom for teaching the Illinois Learning Standards (the standard curriculum).  Problems will be keyed to the Illinois Learning Standards and the database records will include an analysis of the problems, making them more usable for K-12 classroom instruction.  The database is searchable in many ways, by Illinois Learning Standard benchmark, mathematical topic, grade level, and more.

About Us: This database is created by Jim Olsen and Sarah Dalpiaz.  James Olsen (Ph.D.) is an associate professor of mathematics at Western Illinois University.  Jim, a former high school mathematics teacher, has long been interested in the teaching of problem solving and the teaching of the standard curriculum via problem solving.  Sarah Dalpiaz is a graduate of Western Illinois University with a degree in mathematics education and is currently on the faculty at Western Illinois University.

Description of the layouts: There are five layouts that display the problem and the information about the problem.  

1.
Problem Printout Form: Just prints the problem title, problem, (and graphic, if there 

      is one).  This form is intended as a student hand out.

2.
Printable Teacher Form 1: The problem plus all the vital information about the 

      problem, including the Illinois Learning Standard, answer(s), use, and richness 

      degree.


3.   Printable Teacher Form 2: Solution methods, hints, and generalizations.


4.   Teacher Form 3: Related and extension problems.

5.
Data Entry Form: Contains all the fields and is used by contributors to add new

      problems.

How to Contribute: Teachers are asked to contribute problems (with analysis) to increase the size of the database.  Teachers wishing to contribute to the database should e-mail information about themselves (name, address, name of school, phone) to Jim Olsen and he will send you a login name and password, which will allow addition of problems to the database.  

Jim Olsen's e-mail address: James_Olsen@ccmail.wiu.edu
Sarah Dalpiaz’s e-mail address: Sarah_Dalpiaz@ccmail.wiu.edu
Accessing the Problem Database:  The problem database can be accessed via  


Jim Olsen's Home Page:  http://www.wiu.edu/users/mfjro1/wiu/index.htm






OR


Western Illinois University's Home Page:  www.wiu.edu



> Academics > Departments > Mathematics > Faculty > Olsen, James   
Characteristics of a Good Problem


The problems contained in the problem-solving database are selected based on basic requirements and richness.  The problem selection process can also be used by teachers for selecting problems for use in the classroom.


There are two basic requirements problems must satisfy to be included in the database.  First, the problem must be, in fact, a problem-solving problem---that is, a non-routine problem that the solver has not seen before or been taught how to solve.  Even though students shouldn’t be able to solve the problems immediately, we do want the problems to be accessible to all students at the given grade level.  Accessibility, the second basic requirement, means that all students can understand the problem and can get started.  At the same time, good problems are challenging and rich at the other end.  This means there are lots of extensions, generalizations, and related problems that students can explore.  These characteristics are summarized in the Richness Degree.


The Richness Degree is a score from 1 to 16 indicating the “richness” of the problem.  The four factors effecting the richness of a problem are a) the number of methods for solving the problem, b) the extensions and related problems, c) the number of math concepts the problem is related to, and d) the generalizations possible.  Each factor that effects the richness of a problem can contribute up to four points toward the Richness Degree:  one point for each method the problem can be solved; one point for each problem that is related to or an extension of, but different from, the original; one point for each math concept to which the problem is related; and one point for each generalization that can be discovered from the problem.  The Richness Degree is determined by adding together these four sub-scores.  A problem should have a Richness Degree greater than or equal to eight to be entered into the database.


The problem-solving database should be thought of as a problem hall-of-fame.  Only the problems that meet certain criteria are included.  The problems are intended to enrich problem-solving skills while teaching important math concepts. As a teacher, the above criteria can be followed to select problems to build students’ problem-solving skills.  Other characteristics, such as students’ interests should also be considered.


There are many problems that may satisfy all the criteria to enter the database, except they are not related to any math concepts.  These problems are sometimes referred to as puzzle problems.  Puzzle problems are not included in this problem-solving database.  However, because they do aid in strengthening problem-solving skills, a second database will be established for problems such as these.

Fields Contained in the Database





Searchable fields are starred (*).

Fields




Brief description (if necessary)

ID Identifier  



Number that identifies the problem

*Title

*Grade

*Grade Cluster


Early Elem., Late Elem., Middle/Jr HS, Early HS, Late HS

*Illinois Goal



6-10

*Standard



A-D 

*Math topic/concept


Specifies aspect of the Illinois Benchmark

*Classroom Use

Use to introduce, develop, or evaluate an idea

(More than one use is allowed.)

*Applied? (1-4) 

(See hand-out Pages 4-6)

Problem

Problem graphic

Answers

Answer graphic

Hints for understanding

Leading questions and hints for understanding

*Strategies listed


Method 1

Method 1 graphic

Method 2

Method 2 graphic

Comments on checking strategies

Alternate methods

Related problems

Written out or named, two types

Type 1: Similar problem set up and solved the same way

Type 2: Problem that sounds different, but uses the same 

 key fact, concept, or strategy

Related Problems in this Database
Listing of problem numbers (identifiers)

Extension Problems


Written out or named, may be hard to distinguish between 

extensions and type 2 related problems

Any generalizations or formulas
Verbal and symbolic form

*Key mathematical concept
Purpose of problem, combination of Math topic/concept 

and Generalization fields

Source


Solutions Methods [Richness sub score]

Related Problems [Richness sub score]

Math Concepts [Richness sub score]                                

Generalizations [Richness sub score]

*Richness Degree 

(See Hand-out Page 1) 


Notes/Comments
Example Problems

1.  Squares on a triangle
Put a square on each edge of an equilateral triangle and connect the outside vertices of adjacent squares to form a hexagon. 

    
Is this hexagon equilateral? Is it equiangular? For each, explain why or why not?

Answer: The hexagon is equiangular (120 degrees per angle), but not equilateral.  

Three of the sides are s and three of the sides are s times the square root   

of 3.

2.  30-60-90-Triangle Flip

In triangle ABC, AC equals 1 and the measure of angle ABC equals 60 degrees.  

If this process is continued using  30-60-90 triangles, what will be the length of 

the hypotenuse of the tenth triangle?
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Answer: 1024/243 or (2/rt3)^10

3.  Radio Stations
Radio Station KMAT in Math City is 200 miles from radio station KGEO in 

Geometry City.  Highway 7, a straight road, connects the two radio stations.  

KMAT broadcasts can be received in all directions, up to a radius of 150 miles,

and KGEO broadcasts can be received up to 125 miles in all directions.  Find the 

length of the part of the highway where both radio stations can be received.


[image: image2.wmf]KGEO

Geometry City

  

Math City

KMAT

 

KMAT's Receiving Area

KGEO's

Receiving Area

Area of 

Hwy that

receives both

Hwy 7


Answer: 75 miles of the highway
