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Seven Step Paradigm:PRIVATE 

1.) 
I want to and I can

2.)
Define the situation

3.)
State the objective

4.)
Explore the options

5.)
Plan your method of attack

6.)
Take action

7.) 
Look back


* * * * *

   * * * * * 
                     * * * * *
              
    * * * * *

The Seven Step Problem Solving Paradigm in Detail for Math:

      1.)  I want to and I can:



State the above at the beginning of the problem in writing.  Questions you should ask yourself to confirm that attitude include:  Have I read the chapter?  Have I reviewed my notes from class?  Am I willing to seek help if I get stuck?


2.)  Define the situation:


a)  Word Problems:





i.   Read the problem carefully and complete​ly.





ii.  State (write) what you are given: the things known, the things unknown.





iii. Represent an unknown by a symbol.  Write down in words exactly what this symbols represents, including the proper units of measure.  (Sometimes more than one unknown and symbol will have be used but first try to write other unknowns in terms of the first unknown.)





iv.  Draw a diagram, a box, a figure, etc. and as much as possible fill in the picture with the knowns and un​knowns.  Make a physical model out of paper, string, etc. if possible, and label it.



b)  Graphing:





i.
Identify (write down) the type of func​tion.





ii.  Identify the domain and range.  Specify them in proper mathematical symbols.





iii. Consider if the problem is easier by hand or by use of a computer?



c)  Algorithms:  Ask and answer these questions (in writing):





i.
What name is given to the process?





ii.
Under what conditions will I want to use this process?





iii.
How does this process depend upon the processes I've learned before?  i.e. what previous math processes might I need to work this type of problem?





iv.
How does it fit into my overall knowledge of mathematics? For example: Is this process a variation of the use of the Pythagorean Theorem?



d)  Writing:





i.
Specify what type (letter, expository, freewrit​ing, transactional) of writing will be expected.





ii.
Specify who the audience is.





iii.
Specify exactly what the topic is.


3.)  State the objective:


a)  Word Problems:





State exactly what it is you are looking for.  Write it out in your own words; then use a symbol from (2aiii.) above, if applicable.  Note what units the answer must have.



b)  Graphing:  Answer these questions on paper:





i.
Is this to be a rough informal sketch or a formal well executed graph?





ii.
Are specific points required?





iii. Is this strictly a mathematical graph or is it a graph applied to physical reality?



c)  Algorithms:  Consider these questions and respond:





i.
Why should I learn this process?





ii.
What is this process good for in the larger scheme of things?





iii.
Does this process bring any refinement to what I have learned so far?





iv.
What kind of results can I expect from the process?



d)  Writing:  Ask and answer:





i.
Is the writing to clarify my own thoughts?





ii.
Am I writing to inform someone else?





iii.
Am I writing in order to help start a thinking process?





iv.  Is this work to be published?  i.e. is anyone else besides me, the author, going to see it?


4.)  Explore the options:



In general, think of any possible ways you might attack the situation.  Review anything that comes to mind concern​ing how you might be able to get to the problem, e.g. consult text, notes, friend, diction​ary, etc.  Make a list of those that you can think of.  Write down the steps you might follow in doing the problem.



a)  Word Problems:





i.
Refer to other problems of a similar nature to see if any previous problems would be helpful.





ii.   Look for relationships in the problem between the things that are given, facts (the knowns), and the things that might be needed to solve the problem but are not directly given (the unknowns).  Write down (underline, highlight) these relation​ships as part of the working of the prob​lem.





iii.
Translate these relationships into mathe​matical statements using the unknown(s).  (You may have to expand your diagram, box, figure, etc.)



b)  Graphing:





i.
Do a simple sketch.





ii.
Plot several points by hand (using calcu​lator) and label them.





iii.
Select proper computer program.



c)  Algorithms:





i.
Distinguish the problem as an expression or an equation.  Write down at the beginning of the problem what type it is.





ii.
Think of the mathematical operations that can be applied to this situation.  Write them down for reference.





iii.
Consult a reference book for other opera​tions that might apply, e.g. text book, give page.  (Write down name and page of book, if consulted.)



d)  Writing:





Determine the type, style and form of writing to use considering the factors above (2d and 3d).  Name the ones you use.


5.)  Plan your method of attack:


a)  Word Problems:

 



Look at the mathematical statements (equa​tions, inequalities, etc.) from (4aii.) and list the possible methods you have learned for solving the types of relation​ships represented.  Write something down on paper immedi​ately!


b)  Graphing:





i.
Choose proper graphing materials.





ii.
Set up legends (scaling).  Make them legible.



c)  Algorithm:  Questions to consider (write out your respons​es):





i.
What rules do I know for sure apply?





ii.
If I'm not sure what which rules apply, how can I become more certain as to which rules do apply?





iii.
How can I check to see if I'm making mistakes?





iv.
How will I know when I'm finished?





v.
Write down the steps that make up the algorithm.



d)  Writing:  (Cite sources used if applicable):





i.
Gather materials needed.





ii.
Collect information.





iii.
If appropriate, make an outline.


6.)  Take action:



In general, DO SOMETHING!  Write something down; doodle some picture; do something to the equation; sketch some sort of graph.  But in particular:




a)  Word Problems:





i.   Solve the equation(s) (inequalities) by a method that seems most applicable.  (See (6cii.) below.)





ii.  Check the work on the solution by seeing if the value of the unknowns found make the origi​nal equation (statement) true.  (Substitute values found into the original equation.)



b)  Graphing:





i.
Plot significant points, e.g. y-intercept





ii.
Solve for zeros of the function to get x-inter​cept(s).





iii.
Draw curve (accurately).



c)  Algorithm:





i.
Write neatly.





ii.
If dealing with an equation, write only one equation per line, i.e. only one "=" per line.





iii.
If dealing with an expression, have only one "=" per line in an orderly column down the paper.





iv.
Every time an "=" is used, ask the ques​tion:  "Does this operation really maintain equali​ty?"  (Place a "t:" in front of each line when you are certain it is true.)



d)  Writing:





i.
Get something down on paper, immediately!   Start writing ideas down and don't worry about form, spelling, syntax etc. until you run out of ideas.





ii. 
 Review what you have written.





iii.
Perhaps make outline.





iv.
Write the composition.


7.)  Look back:



In general,  always look over the work you have done for gross errors.  Visually check out what you have just done.  Does it "look good?"  Does it "feel right?"  "Trust your feelings ('The FORCE is with you!')."



a)  Word Problems:





i.   Use the solution for the unknown(s) to answer the original question posed.  (See 3a.)  Write out:  "The answer to ..., is ..."





ii.  Does the solution have the correct units? (Did you write them as part of (7ai.)?)





iii. Does the solution seem plausible? i.e. Is it of the order of magnitude one could reasonably expect?  Is the answer in the "ballpark" of what you would expect the answer to be?  How does com​pare to any "benchmarks" you know?





iv.  Could you go back and refine the problem?  Is there an easier way to do it that you can think of now?  Are there any notes you might want to keep on how to attack this type of problem in the fu​ture?



b)  Graphing:  Answer the questions:





i.
Does the shape of the curve conform to the general form expected?





ii.
Do the plotted points fit the curve well?





iii.
Can anyone intelligently interpret this graph from what has been put down on the paper whether by hand or by computer?  If not, make appropriate corrections.



c)  Algorithms:  Respond to the following:





i.
Have only allowable operations been used?





ii.
Is there an uneasy feeling about some step of the problem even if you placed "t:" in front of the line?





iii.
If there is a mistake in a long algebraic process, then, if after a quick run-through the error cannot be found, it is usually better and easier to start all over than to keep going back over the material again and again.  Save the old page(s) and turn it (them) in with the final copy.



d)  Writing:





Depending upon the purpose and audience of the paper, review the work and make revisions.  Turn in all rejects with the final copy.  Label the rejects as such.







