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SC 117

Problem Solving Lab:  Paper Columns

Goal:  To design and construct columns that will support the greatest number of bricks.

Complete the attached questions as you work through your problem solving.  They must be handed in at the end of the lab session.

Criteria

Consider the following criteria for this unit as you complete this assessment.


make accurate, complete observations


use observations to make reasonable inferences


distinguish between observations and inferences


identify patterns and regularities, both numerical and qualitative observations


develop and test hypotheses


use metric units correctly


clearly express problem solving

Materials  (You should be sure you have all of these at your table):

· Scissors

· Transparent tape

· Ruler

· Masonite platform

· Bricks

· Several sheets of letter-sized paper (27.9 cm x 21.6 cm)

Work with a partner to make a set of columns.

· Each column must be at least 10 cm tall

· No more than 20% of a column's surface area may be covered by tape

· No more than ONE sheet of paper may be used to make ONE set of columns

Try out the set of columns on the floor near your table (Why on the floor?)

· Place a platform on top of the columns

· Arrange the bricks on the platform

To qualify as a successful set of columns, the bricks must be supported for a full 20 seconds.  Use the second hand on the wall clock or a stopwatch timer.

Building Paper Columns AND Practicing Problem Solving

Problem solving level 1 is developed and assessed in this course.  The definition is:

"In response to a given problem, a student articulates her problem-solving process and compares it to the problem-solving process of others."

What does this mean in practice?  The instructor gives students a problem, and the students solve it.  The instructor also asks students questions, which require each student to articulate her own problem-solving process.  Also in her answer, she compares her process to the problem-solving process of others.

The questions below are examples.  Feedback will be provided on the answers so students will be prepared for the assessment of a problem in a future lab session.

1.
Before beginning to cut, tape, and test your design, record what you and your partner thought about and did when you designed your first set of paper columns.  Include details of your design below, but especially describe your problem-solving process.  What factors did you use to determine how to build the columns?  What did you select, what did you discard, and WHY?

2.
You undoubtedly made one or more hypotheses (tentative explanations for what will work best) as you developed the design.  Write them below.  An hypothesis should be written as a testable statement, for example “If I do this… then this will occur…, because…”.  You should always have some idea as to “why”, but it is sometimes difficult to articulate.

3.
Compare your problem-solving process (answer to the first question) to those of a neighboring group.  How were the answers the same?  How were the answers different?

Before you go on, have the instructor verify that you have completed the first three questions.

4.
Try out the first set of paper columns, and make both qualitative and quantitative observations.  What did you observe?  What did you infer?

5.
Design a second set of paper columns.  Describe your problem-solving process this time.  How did what you and your partner thought about and do this time reflect your experience from the first set of columns?

6.
Record additional hypotheses you developed in creating the second design.

7.
Try out your second set of paper columns.  Record observations and inferences below.

8.
Draw a diagram of your "best" set of paper columns with the platform and bricks in place.  Include the dimensions of the paper columns and the distances between them.

9.
Compare your paper columns against the columns of other pairs.  Which columns held the most bricks?  What qualities do the best columns share?

10.
Did the testing of your columns or the columns of other groups support or disprove any hypotheses you made, or were the testing results inconclusive?

Write a paragraph in which you describe how you used the four steps in the problem-solving model in the exercise today.  To earn a validation of level 1 problem solving, you must meet the following criteria:

1. describe your process (what you thought, said and did) during the problem-solving project in terms of the four steps of the problem-solving model
2. cite your strengths and weaknesses during the project in terms of the four steps of the problem-solving model
3. provide specific evidence for your strengths and weaknesses

4. use appropriate problem-solving vocabulary in your description (see problem-solving sheet for vocabulary)
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