Teachee nstractions: The Trianole Tran

Task: The Triangle Train
APS Mathematics Standard: Patterns, Functions and Algebraic Concepts
Grade Level: 6 - 8

Find the perimeter of a train of 100 equilateral triangles if the triangles are joined side to side.
Each side is one inch long.
Write an equation to determine the perimeter of the triangle train.

Time Required:
Z The task should take approximately 45 minutes to complete, but this is not a timed task.

Suggested Materials:
€ Triangles, graph paper, and rulers

Possible Solution...
v A train of 100 equilateral triangles, an inch on each side, will have a perimeter of 102 inches.
v’ Students can use any equation to determine the perimeter, where perimeter is defined as the sum of
the sides.
For example: Perimeter = T(3 — 2)(L) + 2L
T = number of triangle edges
L = length of triangle edge

Triangle Exposed 1” Edges Total Perimeter
1 2 2
2 1 3
3 1 4
4 1 5
99 1 100
100 2 102

Teaching Tips...

§ At sixth grade students explore elementary algebra notation by playing "What's my Rule" type
exercises in class. I wanted to assess whether students could use a chart to discover a pattern, and
whether students could take a pattern and generalize it into an algebraic formula.

# This task allows students to begin to see how using different types of problem solving strategies
can help solve problems. Many of the students used a model to obtain their solution. Other students
looked at a smaller case, or made a chart and looked for a pattern.

§ The problem provides a physical model of an algebraic formula for those students that can reach a
generalization.

§ The task addresses mathematical connections, in that students are encouraged to explore a problem
and describe the results using graphical, numerical, physical, algebraic, and verbal mathematical
models or representations. The task also addresses algebra, since the task provides for exploration
of algebraic concepts and processes.
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Students may have a hard time deciding how the "train" of triangles would look. Let students
experiment — all of my students finally came up with the traditional train.

To make the task more challenging, change the length of the equilateral triangle and have students
use their equations to calculate the perimeter of the train. Does the perimeter equation still work?

Implementation Notes:

o
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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.

What the task accomplishes...

H

All of my students used triangles to make models of triangle trains. Some students also made a
chart to keep track of the perimeters so they could find a pattern. Other students could see the
pattern easier by looking at the model. A more abstract chart did not occur to them.

Pre-Assessment Activities: The following tasks can be found in the APS K — 8 Mathematics Task
Bank. These are excellent activities to use as pre-assessment activities to develop problem-solving
strategies for solving complex, multi-step problems.

The following tasks develop Algebraic concepts at grades 6 - 8:

Y Bridge Building on the Rio Grande — Grade 5 task

Interdisciplinary Links:
€3 This task really focuses on problem solving in mathematics, and therefore does not lend itself well

to interdisciplinary connections.
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Benchmark Rubric: The following rubric supports the benchmark papers for the 6 - 8 task The
Triangle Train. The task was administered to sixth grade students.

Novice

v
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The solution has no relationship to the task. Why did the student
multiply 10 by 10? Why did s/he multiply 29 by 10?

The strategy to multiply does not help solve the problem.

There is no evidence of mathematical reasoning.

There is very little explanation of the solution.

The representation does not seem to have helped the student
solve the problem.

Apprentice

(\

The student's strategy is only partly useful. S/he could find the
perimeter of 10 triangles correctly (so there is some evidence of
mathematical reasoning), but then jumped to the wrong
conclusion that all you had to do was multiply your solution for
10 triangles by 10 to find a perimeter of 100 triangles.

The representation for 10 triangles is correct, and there is some
use of mathematical notation.

Practitioner/Proficient

AN

The solution showed that the student understood the problem.
Their strategy to use a smaller case (10 triangles) and extend to
the real case is a viable strategy that works in this problem.
The student used effective mathematical reasoning "...50 above
and 50 below plus the 2 on each end..."

There is a fairly clear explanation with use of an accurate and
appropriate mathematical representation.

There is correct use of mathematical terminology and notation.

Expert

This student has a deep understanding of the problem and is able
to use refined and complex reasoning in order to generalize to
any shape and length of side.

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

Mathematical representation is actively used (charts and
diagrams) and the equations are sophisticated.

Task Specific Rubrics: No task specific rubric has been created for the 6 — 8 The Triangle Train
mathematics task. Teacher should use the benchmark papers, the standards alignment, and the district
mathematics rubric to identify the performance levels for the student work.
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Mathematics Content and Performance Standard

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 Performance Standards 6 — 8: The Triangle Train

Grade 6: Patterns, Functions, and Algebraic Concepts

Analyzes the use of variables to represent quantities (e.g., area of a rectangle: A = lw).
Explains that equations are symbolic representations of relationships, patterns, and functions.
Develops and tests strategies for finding perimeters and areas.

Grade 7: Patterns, Functions, and Algebraic Concepts

Identifies and uses variable expressions and formulas to solve a variety of real-life situations (e.g.,
Simple Interest: 1 =prt).

Represents, describes, and analyzes numerical patterns and linear relationships using tables,
graphs, words, and standard algebraic notation.

Grade 8: Patterns, Functions, and Algebraic Concepts

Represents, describes, and analyzes numerical patterns and relationships using tables, graphs,
words, and standard algebraic notation.
Identifies and models real-life situations using multiple representations.

Task Proficiency:

v

Grade 6: The Triangle Train is an excellent sixth grade task. Students are developing and testing
strategies for finding perimeter and area, and the task aligns to the analysis of variables. Students
should be able to calculate the perimeter of the entire triangle train. Encourage students to
represent the train using equilateral triangles; this will help demonstrate the one outside edge as the
perimeter. Students should be able to create a smaller section of triangles to identify and
extrapolate the pattern, and create an equation that can be used to solve the problem.

Grade 7: At seventh grade students are expected to represent and analyze numerical patterns. The
level of proficiency should be the same at sixth and seventh grade. An extension of the task would
be to add area of the train and analyze the connection between area and perimeter. For this to be
effective the size of the triangle should be longer that 1”. A good connection to the standards
would be to use decimals or fractions.

Grade 8: The Triangle Train is an excellent activity at eighth grade to evaluate the degree in which
students apply perimeter. At sixth and seventh grade, students are learning concepts of perimeter
and area and their relationship to algebra, by eighth grade students should be able to engage in this
problem and produce some sophisticated formulas.
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Teachers should look for the following concepts in the student’s performance:

How does the student represent the equilateral triangles?

Can the student align the triangles side by side and see that two edges connect?

How does the student identify the pattern?

Does the student use some sort of a chart to see the numbers?

Does the student add the two end edges to the total perimeter?

Does the equation the student creates be used to solve the problem no matter what the length of the
triangle is?
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