Task: Triangle Try-Outs
APS Mathematics Standard: Geometry, Measurement, and Spatial Sense
Grade Level: 6 - 8

You already know the formula to find the area of any rectangle A =L x W.

What I would like to see you investigate is a formula to find the area of any triangle.

You will not only have to come up with the formula, but you must test it out and explain why it
works with at least 3 different types of triangles.

£ Time Required: The task should take two forty-five minute periods to complete, but this is not a
timed task.

g Suggested Materials: Geoboards, graph paper, tiles, paper, pencils and a calculator

Possible Solution...
v' Area = Base x height/2 or Base/2 x height or height/2 x base, or any algebraic equivalent of these
formulas.

Teaching Tips...
§ Be sure students have had time to play around with finding the area of odd shapes. This gives
them some prior experience and knowledge with which to work.

Implementation Notes:

& The mathematics assessments are not designed to be reading tests. When implementing the task,
teachers should read the tasks orally to their students, and make sure that all students are clear on
what the task is asking and answer questions that students may have. Teachers should not lead the
student to a specific strategy or solution.

Students may use manipulatives to work the problem to a solution.

Students should not be limited by the amount of space at the bottom of the task to complete the
problem. Allow students as much paper as they need to solve the task.

Although recommended times are given for each assessment, the assessments are untimed and
teachers should allow students as much time as needed to complete each task.

IRy

What the task accomplishes...

Fo This assessment measures to what degree students can generalize their exploration of area.

Fb Taking the triangles out of context (they were not part of an odd shape) seemed to make this a
challenging problem.

R This task required students to use a problem-solving approach to investigate, draw logical
conclusions, and understand area of triangles by understanding and applying geometric properties
and relationships between rectangles and triangles.

Fo Students need to use models, known facts, as well as properties and relationships to explain their
thinking about area of triangles.

o The task required that students verify and interpret results, generalize their solution to a formula for
any triangle, and draw logical conclusions.
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Pre-Assessment Tasks: The following tasks can be found in the APS K — 8 Mathematics Task Bank.
These are excellent activities to use as pre-assessment activities.

Y John’s Field 6-8

¥ Cord Wood Dilemma 6-8

Y Packing Predicament 6-8

Literature Tie Ins:

The Greedy Triangle by Marilyn Burns

Interdisciplinary Links:

£3 Students could research famous mathematicians such as Pascal, Euclid, Euler, etc.
£3 Students could also use their knowledge of triangles to create interesting artwork.

Benchmark Rubric: The following rubric supports the benchmark papers for the 6-8 task 7Triangle

Try-Outs.

Novice

v
v

v

The student admits that he/she could not answer the problem.

He/she mentioned that a few patterns were considered, but none of them
worked.

He/she did not have a strategy that helped to find the area of the triangles
without counting each square.

Apprentice

AN

The solution is not complete and uses a strategy that is partially useful.
The student only gave evidence of a formula working for a right triangle.
However, this does show some evidence of mathematical reasoning.

The explanation and representation are sketchy and incomplete.

Practitioner/Proficient

AN

The student came up with a formula and shows that the formula works
for a right, acute and obtuse triangle.

The student's strategy of showing a triangle is half of a rectangle uses
effective mathematical reasoning.

There is a fairly clear explanation of the student's solution, aided by
diagrams.

Expert

AN

This student's use of more than one formula shows a deep understanding
of the problem.

There is a clear and effective explanation detailing how the problem is
solved.

All of the steps are included.

Mathematical representation is actively used as a means of
communicating ideas related to the solution.
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APS Mathematics Content and Performance Standards...

All of the APS Performance-Based Mathematics Assessments are aligned to the current APS Content
and Performance Standards. Each task lists all of the standards that align with that task. The
performance tasks are math rich and align to many aspects of the standards.

To focus the teacher on the key mathematics that is intended for the problem, Target Performance
Standards have been indicated for each task.

Target APS Mathematics Performance Standards:

Grade 6: Geometry, Spatial Sense and Measurement

e Develops and tests strategies for finding perimeters and areas.

e Translates strategies into formulas for areas and perimeters using appropriate math symbolism
(e.g., square feet ft?).

Grade 7: Geometry, Spatial Sense and Measurement

e Examines properties and classifications of triangles, quadrilaterals, and circles.

e Finds length, area, volume, and angle measures to appropriate levels of precision selecting
appropriate techniques and tools.

Grade 8: Number Sense and Operations and Geometry, Spatial Sense and Measurement
e Develops and evaluates arguments involving real numbers, their patterns and operations.
e Applies the Pythagorean Theorem in appropriate situations to solve problems involving triangles.

Task Proficiency: This is an excellent task to develop the student’s ability to understand area. All
students should be able to enter this task. 6™ and 7" grade students should be familiar with the area
formulas for both rectangles and triangles. This should be a great time to determine whether the
students truly understand the formulas and what they represent. 8" graders should be able apply there
understanding and provide strong explanations for why the formulas work.

Teachers should look for the following concepts in the student’s performance:

How do students get started with the task?

Can students work with geoboards?

Can the students organize the triangles and the areas?

What triangles do the students use to calculate area

If they started with a right triangle and related it to a rectangle, then most used that strategy to test
other triangles.

R R R )

APS Content and Performance Standards Alignment

Strand I — Global Mathematical Processes:

The student understands and uses mathematical processes.

Benchmark (K — 12): The student uses problem solving, reasoning and proof, communications,
connections, and representations as appropriate in all mathematical experiences.

Performance Standards:

Problem Solving and Reasoning

e Develops resourcefulness and perseverance in problem solving in mathematics and other
disciplines.
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e Recognizes when to use previously learned strategies to solve new problems.

e Develops and uses strategies (e.g., breaking complex problems into simpler parts) for solving
given problems.

e Monitors, discusses, and reflects on the process of mathematical problem solving.

Reasoning and Proof

e Makes and investigates mathematical conjectures and uses them successfully in developing and
evaluating mathematical arguments and proofs.

Communication

e Works in teams to share ideas, to develop and coordinate group approaches to problems, and to
communicate findings.

e Communicates mathematical thinking coherently and clearly to others.

e Analyzes and evaluates mathematical thinking and strategies of others.

Connections

¢ Relates applications to mathematical language in various modalities.

e Identifies and connects functions with real-world applications.

e Identifies how seemingly different mathematical situations may be essentially the same (e.g. the
intersection of two lines is the same as the solution to a system of linear equations).

Representations

e Develops a repertoire of mathematical representation (e.g. pictures, written symbols, oral language,
real-world situations, and manipulative models) that can be used purposefully and appropriately
interchangeably.

e Selects, applies, and translates among mathematical representations to solve problems.
e Uses representations to model and interpret physical, social, and mathematical phenomena.

e Uses manipulatives, calculators, computers, and other tools as appropriate in order to strengthen
mathematical thinking, understanding, and power to build upon foundational concepts.

Strand II — Number Sense and Operations:

The student demonstrates number sense through experiences with meaningful mathematical problems
that focus on number meaning, number relationships, place value concepts, relative effects of
operations, and multiple representations to communicate sound mathematical thinking.

Benchmark (6 — 8): The student understands problems involving fractions, decimals, and percents and
develops, analyzes, and explains a variety of algorithms and methods to solve problems.

Performance Standards:

Sixth Grade:

Simple Expressions

e Explains and demonstrates that order of operations and properties apply consistently across all
math topics.

e Selects an appropriate operation (i.e., +, -, X, +) to solve situational story problems.

Eighth Grade:

Rational and Irrational Numbers

e Categorizes numbers and sets within structures of the real number system (e.g., Natural numbers <
rational numbers < real numbers).

e Shows flexibility using multiple number representations; identifies relationships involving the
subsets of the real number system (e.g., order, least to greatest: 1, V2, V3, 2).
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e Selects appropriate mathematical representations to describe thought-provoking real-life situations.

e Manipulates all real numbers, their properties, and operations.

Number Theory

e Develops and evaluates arguments involving real numbers, their patterns and operations.

e Develops and uses strategies to estimate the results of rational-number computations and judges
the reasonableness of the results.

Strand III - Geometry, Spatial Sense, and Measurement:

The student demonstrates an understanding of concepts, properties, and relationships of geometry and
measurement through experiences with meaningful mathematical problems that focus on identifying,
describing, classifying, visualizing, comparing, estimating, and measuring various aspects of shapes
and sizes.

Benchmark (6 — 8): The student understands the relationships between two- and three- dimensional
shapes and identifies, builds, and transforms shapes. The student uses inductive and deductive
arguments to solve problems. The student uses metric and U.S. measurement systems and selects the
appropriate measurement unit for a given situation.

Performance Standards:

Sixth Grade:

2-D Geometry

e Develops and tests strategies for finding perimeters and areas.

e Translates strategies into formulas for areas and perimeters using appropriate math symbolism
(e.g., square feet ft?).

e Selects and applies appropriate formulas to solve problems.

¢ Draws and explains congruent two-dimensional figures using mathematical terminology.

Measurement

e Measures objects using U.S. and metric units for length, volume, mass, and area.

Seventh Grade:

Polygons

e Examines properties and classifications of triangles, quadrilaterals, and circles.

Measurement

e Uses appropriate standard units for estimating measurements.

e Finds length, area, volume, and angle measures to appropriate levels of precision selecting
appropriate techniques and tools.

Eighth Grade:

Geometric Relationships

e Examines the properties of congruence for triangles.

e Translates conjectures about triangle congruence into formal triangle congruence statements.

o Differentiates similarity and congruence using appropriate statements and vocabulary.

The Pythagorean Theorem

e Describes the relationship among the three sides of a right triangle to explain the Pythagorean
Theorem.

e Applies the Pythagorean Theorem in appropriate situations to solve problems involving triangles.
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