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1 Introduction

Most of the annual State Tournament of Mathematics questions consist of routine
problems found in standard high school mathematics textbooks. All of the prob-
lems can be solved using algebra, geometry, and arithmetic. Calculators are

allowed. Preparation for this annual contest can be accomplished in a variety of ways.
However, many successful schools have mathematics clubs that regularly take short con-
tests for preparation. In Figure 1, we provide an example of a 20 minute mathematics
contest that can be used in the classroom or with a mathematics club. It is setup in the
format of the OHIO MATHEMATICS LEAGUE (http://www.themathleague.com/) or the
Atlantic Pacific Math League (http://www.atpacmath.com/) (Flick and Kuchey, 2010).

2 The Project

Is requiring an answer enough? Are the Common Core State Standards for Mathematical
Practice being incorporated into the Statewide Mathematics Contest? Let us consider
the practice standards, as given in the Common Core State Standards for Mathematics
(CCSSM).

1. Make sense of problems and persevere in solving them. Mathematically proficient
students start by explaining the meaning of a problem and looking for entry points to in its
solution. They analyze givens, constraints, relationships, and goals. They make conjectures
about the form and meaning of the solution and plan a solution pathway rather than simply
jumping into a solution attempt.
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Fig. 1: Practice Mathematics Contest

2. Reason abstractly and quantitatively. Mathematically proficient students make sense of
quantities and their relationships in problem situations. Students bring two complementary
abilities to bear on problems involving quantitative relationships: a. the ability to decon-
textualize, to abstract a given situation and represent it symbolically and manipulate the
representing symbols as if they have a life of their own without necessarily attending to their
referents; b. the ability to contextualize, to pause as needed during the manipulation process
in order to probe into the referents for the symbols involved. Quantitative reasoning entails
habits of creating a coherent representation of the problem at hand; considering the units
involved; attending to the meaning of quantities, not just how to compute them; and knowing
and flexibly using different properties of operations and objects.

3. Construct viable arguments and critique the reasoning of others. Mathematically
proficient students understand and use stated assumptions, definitions, and previously
established results in constructing arguments. They make conjectures and build a logical
progression of statements to explore the truth of their conjectures. They are able to analyze
situations by breaking them into cases, and can recognize and use counterexamples. They
justify their conclusions, communicate them to others and respond to the arguments of others.

4. Model with mathematics. Mathematically proficient students can apply the mathematics
they know to solve problems arising in everyday life, society, and the workplace. Mathemati-
cally proficient students who can apply what they know are comfortable making assumptions
and approximations to simplify a complicated situation, realizing that they may need revision
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later. They are able to identify important quantities in practical situation and map the rela-
tionships using tools as diagrams, two-way tables, graphs, flowcharts and formulas. They can
analyze those relationships to draw conclusions. They routinely interpret their mathematical
results in the context of the situation and reflect on whether the results make sense.

5. Use appropriate tools strategically. Mathematically proficient students consider the
available tools when solving a mathematical problem. Proficient students are sufficiently
familiar with tools appropriate for their grade or course to make sound decisions about when
each of these tools might be helpful, recognizing both the insight to be gained and their
limitations. Such students are able to use technological tools to explore and deepen their
understanding of concepts.

6. Attend to precision. Mathematically proficient students try to communicate precisely to
others. They try to use clear definitions in discussion with others and in their own reasoning.
They state the meaning of the symbol they choose, including using the equal sign consistently
and appropriately. They are careful about specifying units of measure, and labeling axes
to clarify the correspondence with quantities in a problem. They calculate accurately and
efficiently, express numerical answers with a degree of precision appropriate for the problem
context.

7. Look for and make use of structure. Mathematically proficient students look closely to
discern a pattern or structure. These students step back for an overview and shift perspectives.
They can see complicated things as single objects or as being composed of several objects.

8. Look for and express regularity in repeated reasoning. Mathematically proficient
students notice if calculations are repeated, and look both for general methods and for shortcuts.
As they work to solve a problem, mathematically proficient students maintain oversight of the
process while attending to the details. They continually evaluate the reasonableness of the
intermediate results. (CCSSM, 2011, p.6).

According to Partnership for Assessment of Readiness for College and Careers (PARCC),
“Mathematical practices should be evident throughout mathematics instruction and con-
nected to all of the mathematical content areas, . . . as well as all other content areas
addressed at each grade level” (PARCC, 2012, p. 16).

Let’s review each of the four sample practice problems to determine which practice
standards would be required for a student to use to determine the answer (See Figure 2).

Of course, some may argue that other Standards for Mathematical Practice may be
present in these problems, and we do not deny this. However, the point of this analysis is
to recognize the absence of problems that require a student to construct viable arguments
or critique the reasoning of others.

Is there room for such standards to be included in the Statewide Mathematics Contest?
Could students be asked to present findings to a panel of judges, allowing the presentation
of findings to account for part of the individual and team scores? Will written test problems
such as the sample practice problems above, include the requirement of justifying in words
the solution to each problem? These and many such questions will need to be considered
as the 2014 - 2015 school year approach, the year in which these standards will be fully
assessed nationally for the first time. How will these changes affect the format of future
competitions?
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Fig. 2: Standards for Mathematical Practice
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