Guidelinesfor Problem of the Month

Why Problem of the Month

Problem solving is the cornerstone of doing mathematics. George Polya, a famous
mathematician from Stanford, once said, “a problem is not a problem if you can solveit in 24
hours.” His point was that a problem that you can solve in less than a day is usually a problem
that is similar to one that you have solved before or at |east recognized that a certain approach
will lead to the solution.  But in real life a problem is a situation that confronts you and you
don’'t have an idea of where to even start. Mathematics is the toolbox that solves so many
problems. Whether it is calculating an estimate measure, modeling a complex situation,
determining the probability of a chance event, transforming a graphical image or proving a case
using deductive reasoning, mathematics is used. If we want our students to be problem solvers
and mathematically powerful, we must model perseverance and challenge students with non
routine problems.

How should the Problem of the M onth be used?

The Problems of the Month are designed to be used schoolwide to promote a problem-solving
theme at your school. The problem is divided into five levels, Level A through Level E, to allow
access and scaffolding for the studerts into different aspects of the problem and to stretch
students to go deeper into mathematical complexity. The godl is for al students to have the
experience of attacking and solving non-routine problems and developing their mathematical
reasoning skills. Although obtaining and justifying solutions to the problems is the objective, the
process of learning to problem solve is even more important. Administrators, teachers and
parents should facilitate and support students in the process of attacking and reasoning about the
problems. The self-analysis by students of how they went about approaching, exploring and
solving the problemsis a critical step in the development of becoming strong problem solvers.

The Problem of the Month is structured to provide reasonable tasks for al studentsin your
school. Level A isdesigned to be accessible to all students and especially the key challenge for
primary students grade K — 2. Level B may be the limit of where third and fourth grade students
have success and understanding. Level C may stretch fourth or fifth grade students. Level D
may challenge most fifth and sixth grade students and Level E should be challenging for most
seventh and eighth grade students. These grade-level expectations are just estimates and should
not be used as an absolute minimum expectation or maximum limitation for students. Problem:
solving is a learned skill and students may need many experiences to develop their reasoning
skills, approaches, strategies and the perseverance to be successful. The Problem of the Month
builds on sequential levels of understanding. All students should experience Level A and then
move through the tasks in order to go as deeply as they can into the problem. There will be those
students who will not have access into even Level A. Educators should fed free to modify the
task to allow access at some level.

One caution - the solution is not as important as the process of problem solving. Struggling to
get started is a natura part of learning to problem-solve. The educator or parent should not be
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impatient with the student’s struggle. In fact, encouraging and supporting the struggle with some
frustration is exactly what the student needs. If a method is shown or told then the problem
solving process ends. Asking good but not guiding questions that require students to reflect and
focus are most helpful. Having the student carefully read or be read the problem and then having
the student restate the problem is often valuable. Having the student talk through the approach
or the challenge is also effective in having the student rethink a strategy. Encouragement is the
important key. In class, ateacher might have different students share their thinking (approach,
not solution) with the class. The teacher should be careful not to assign value to the approaches.
If students seem to follow an error in their process, the teacher should pose questions that make
the class examine the process to uncover the error. A good problem solver tries, fails, re-
evaluates and tries again.

If some students are able to complete all five levels with detailed and accurate solutions and
justifications, then the students may be challenged to go deeper into a problem or to extend it
into another problem that is more conplex. For example, in the Cutting a Cube problem, you
may ask the student to formally prove the number of unique hexominoes. You could aso extend
the problem for them to explore septominoes (7 square figures) and develop number patterns for
unique solutions of any nthromino.

Role of the principal

The principa should embrace the concept of problem solving and model problem solving
leadership. In that instructional leadership role, the principal should demonstrate being a
facilitator of nonroutine problems. The principal should begin by facilitating a session with the
teachers in which they explore the Problem of the Month prior to presenting the problem to the
students. The principa should model the same good attributes of instruction in problem solving
with students. The same clarifying questions without guiding should be posed. In facilitating
the nonroutine tasks with the teachers, the principal should expect similar struggles and
encourage teachers to reflect on the importance of disequilibrium and perseverance in the
process. The teachers should follow this model as they present the problems to their students.

Once the problem is presented to the students in their classrooms, the principal should be visible
in facilitating the tasks alongside the teachers. Visiting and/or leading a class as students share
ideas and approaches with the other students encourages and empowers both teachers and
students. The principal can also play arole in examining the student products with their
teachers. Holding student write-up review meetings with teachers is an excellent way to focus
on student understandings and their misconceptions. Another method would be for a principal to
attend a class session where students are presenting their findings and solutions to the POM.
Facilitating a presentation session is a great way to model how students can communicate and
guestion each other’ s thinking. Encouraging deeper understanding and the justification of
solutions are important mathematics outcomes of the POM process.

Summary Process

Often teachers use a summary or write-up format for the students to follow as they prepare to
share their solutions and analysis of their problem solving process. Below is a sample format,
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which is appropriate for upper el ementary grade students. Simpler versions are used for primary
students.

Problem of the Month Write-up

. Problem Statement
In your own words, state the general overall problem clearly enough that someone
unfamiliar with the problem could pick up your paper and understand what you are asked
to do.

. Process
Describe in detail how you attempted to solve this problem. You may want to consider
some of the following questions. Y ou should aso include things that didn’t work.
How did you get started?
What approaches did you try?
Where did you get stuck?
Did you talk to anyone about the problem?
Did talking to someone help or hinder you?
What drawing, chart, graph, or model did you use?

. Solution
State your solutions as clearly as you can. Include any charts, graphs, and lists and so on
that you used to help you. If you were able to generalize the solution, include your
results. Defend why you believe your solution is correct or the best possible answer.
Y our explanations should be written in away that will be convincing to someone else.

. Learning
Reflect on the problem. What did you learn? What mathematics did you use?

Including buy-in from the stakeholders

The students, parents and teachers are the chief stakeholdersin the POM program. Obtaining
commitment and buy-in by all isessential for a healthy and productive program. Assisting
teachers with knowledge and skills is necessary to facilitate a strong learning experience.
Informing parents of the program and supporting them with how they can help their students will
make the program even more successful. Motivating students to want to problem solve and
encouraging their perseverance will be the ultimate reward. The ultimate goal of math power for
all students will never be realized if students aren’t developed into strong problem solvers.

Below are sample letters to parents and teachers.
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Dear Parents,

Problem solving is a fundamental goal of any strong mathematics program. Our school is
committed to making each of our students a problem solver. It is never too early or too late to
develop the redl life learning skills of problem solving. Therefore, our school is embarking on a
Problem of the Month program to help achieve this important goal.

Each month we will present our students with a non-routine problem for them to attack and
solve. The problem will have several levels so that al students at our school will be able to work
on apart of the problem appropriate to their learning development. All students should start with
level A and work through the different tasks. It is understood that some students will not get too
far into the problem. The process of attacking and struggling on a non-routine problem is
important to learn. When your child has reached the maximum level of his’/her understanding
please celebrate their progress.

Trials, errors, and retries are key attributes of good problem solvers. We ask you to encourage
your students to persevere. Many students might want to initially give up. The best support for
your student is encouragement through good questions. Some good questions are: What have
you tried?, Why do you think it doesn’t work?, Have you tried to make the problem simpler?,
What do you need to know to be able to solve the problem?. There are many other good
guestions; however leading or guiding questions are not helpful. The process of finding and
understanding a solution outweighs the benefit of having a correct answer. Doing the problem
for the student actually hurts the problem solving process. Many students will receive the hidden
message that they can’t solve problems by themselves and, will learn to stop and wait for
someone else to answer.

You will play an important role in supporting your child’ s work on these problems. Once
students have reached their level of understanding, they are asked to complete a write-up of their
findings. Students should communicate how they went about solving the problem as well as the
solution they found. This write up helps students understand how they think and approach new
problems. We look forward to a partnership with you around problem solving. Thank you for
supporting your child.

Sincerdly,
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Dear Teacher,

Asyou know, we are committed to improving our math program by emphasizing the importarce
of problem solving. We have made it one of our school wide foci. The Problem of the Month is
a school wide program that we can al participate in to encourage and teach our students to be
strong problem solvers.

Our first POM istitled “Cutting a Cube.” It has five levels of complexity. Although all of our
students should start at level A and work through the problem, some of our primary students will
not be able to go much beyond the first level. That is okay; what is most important is the process
and that students are stretched to go as far as their understanding and skills take them. At the
same time we must encourage the students to struggle and persevere to develop their problem
solving skills.

As afacilitator of POM, you must be careful not to lead or guide, but rather to pose clarifying
guestions and questions that require the students to reflect on their work. A good method is to
have students from time to time share various processes they have tried. Be careful not to
emphasi ze one solution method over another as students share their ideas. Don’t have students
share complete solutions until the conclusion and the summary presentations.

Many students might benefit from hands on experience in exploring the attributes of the cube or
the process of actually cutting a cube apart. Paper cubes can be constructed with masking tape
along the edges and students can use plastic knives to cut cubes into nets. When students are
trying to determine which nets work and whether they have them al, a class might share a few
examples of nets they have found and the teacher might pose a question like: How might we
classify the nets we found? How might we know when we have them all?

Y ou are encouraged to have your students follow the POM write-up. This provides acommon
format for examining student work with your colleagues. Processing the solutions and methods
with your students is important in developing their skills.

Thank you for supporting your students in their development as math problem solvers.

Sincerdly,
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