Ceacher Shustructions, A HNow HNecklae

Task: A New Necklace

APS Mathematics Standard: Patterns, Functions and Algebraic Concepts
Grade Level: K -2

There are three different versions of this task for grades K — 2.

Kindergarten: Ted decided to make his sister a bead necklace. First, he put a blue bead on a string.
Next, he put a red bead on the string. Last, he put a green bead on the string. He decided to continue
this pattern. What color will the ninth bead be?

First Grade: Ted decided to make his sister a bead necklace. First, he put a blue bead on a string.
Next, he put a red bead on the string. Last, he put a green bead on the string. He decided to continue
this pattern. What color will the ninth bead be? Describe the bead pattern in the necklace.

Second Grade Task: Ted decided to make his sister a bead necklace. First, he put a blue bead on a
string. Next, he put a red bead on the string. Last, he put a green bead on the string. He decided to
continue this pattern. What color will the ninth bead be? What color will the twelfth bead be?
Describe the bead pattern in the necklace.

Time Required:
E The task should take approximately one forty-five minute period to complete, but this is not a
timed task.

Suggested Materials:
€ Beads, string, paper, crayons, Unifix cubes or other manipulatives to represent the beads

Possible Solution...
There are three different versions of this task for grades K — 2. Each task builds on the algebra
standards for the grade level.
Kindergarten:
v The bead pattern is blue-red-green-blue-red-green-blue-red-green.
v The ninth bead is green.
First Grade:
v The bead pattern is blue-red-green-blue-red-green-blue-red-green.
v The ninth bead is green.
v There are 3 bead colors blue-red-green. Count by threes.
Second Grade:

v The bead pattern is blue-red-green-blue-red-green-blue-red-green.
v The ninth bead is green.
v There are 3 bead colors blue-red-green. The pattern repeats, so every 3" bead will be green.
v The twelfth bead will be green.
Teaching Tips...

§ Sect out a variety of manipulatives for students to use.
§ After the students completed the task, they made Fruit Loop patterns on licorice strings for snack!
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Implementation Notes:

5

L6

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...

R

H
F

This task allows the teacher to assess which students have an understanding of patterning and
ordinal numbers, as well as the concepts of time, such as "first", "next", and "last".

The task also enables the teacher to evaluate the students’ problem solving skills.

The task will also show whether students are able to solve a task in an organized fashion
documenting their ideas as they go.

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.

Y Finicky Cat K —2

Mary Quite Contrary K —2
Perplexing Palindrome Problem K — 2
Betty’s Blocks K —2

8
1
8
% Blowing Up Balloons K — 2

Literature Tie Ins:
The Button Box by Margarette S. Reid

Interdisciplinary Links:
€3 This task would link well to cultural studies. The class could discuss what types of jewelry

different ethnic groups, such as Egyptians or Native Americans, wear. Discussion questions could
include the types of material used to manufacture beads, the manufacture process and the meaning
of the patterns.

€3 This task could also be linked to art projects where the students design their own bead jewelry.

This would be a good time to discuss how to make different types of patterns.
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Benchmark Rubric: The following rubric supports the benchmark papers for the K — 2 task, 4 New
Necklace. The benchmark papers represent the Kindergarten task.

v The novice will demonstrate no understanding of the task.
Novice v" No mathematical reasoning will be present, and no math
language will be used.
v’ The apprentice will have some parts correct, although no final
. answer may be present.
Apprentice v Y o P

No math language will be used and little information about the
approach and reasoning used will be communicated.

Practitioner/Proficient

The practitioner will have all parts of the problem correct and all
work will be labeled.

Some math language will be used, and the approach will be
clearly documented.

Expert

AN

AN

The expert will have all parts correct.

Math language will be used throughout, and the approach and
reasoning used will be explained.

Math representations will be complete and correct.

The expert will also make mathematically relevant comments or
observations.

S/he may extend the task to make inferences about the color of
beads beyond the ninth one.

Task Specific Rubrics: No task specific rubric has been created for the K — 2 4 New Necklace
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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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 Performance Standards K — 2: Patterns, Functions and Algebraic Concepts

Kindergarten: Patterns, Functions and Algebraic Concepts

o Identifies, describes, and extends patterns with familiar objects in both classroom and real-life
situations.

e Creates, describes, and extends patterns.

Grade 1: Patterns, Functions and Algebraic Concepts

o Identifies, describes, creates, and extends patterns observed in familiar objects in real-life
situations (e.g. 1 child = 2 eyes, 2 children = 4 eyes).

e Describes how a pattern develops, repeats, and builds toward more complex patterns.

Grade 2: Patterns, Functions and Algebraic Concepts

e Describes, creates, and extends a wide variety of patterns.

o Identifies patterns in the number system (e.g., 5, 10, 15...).

e Develops and applies more complex patterns and relationships in real-life and mathematical
problem situations.

Task Proficiency: This is an excellent activity for students in grades K — 2 to identify, describe,
create, and extend patterns.

v Kindergarten: Kindergarten students should be able use bead manipulatives to create the pattern
and identify the 9™ bead. Students should be developing the one-to-one correspondence and count
the beads. Teachers should reinforce the pattern concept and encourage students to continue the
pattern, noting the 3-bead pattern of blue-red-green. This is an excellent opportunity to explore
and extend patterns with the students.

v" First Grade: At first grade the students should be able to identify, create and extend the 3-bead
pattern using manipulatives. Teachers should encourage the students to represent the pattern on
paper. Students should also be able to describe the pattern. Descriptions may vary students may
see that the blue-red-green pattern repeats, others will recognize the pattern in numbers — every
third bead is green.

v Second Grade: At second grade the students should be able to expand the pattern and identify the
12" bead. They should also be able to describe the pattern as a repeating 3-bead pattern.
Depending on the time of year the task is presented a second grader could be able to write an
equation — this is a good extension activity to reinforce with the class (I.e.,3+3+3=9+3=12
etc.).
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Teachers should look for the following concepts in the student’s performance:

Can the students create the pattern using manipulatives?

Can the students identify and describe the pattern?

Do they only see the color pattern or can they identify the number pattern?

Can the student extend the pattern?

Can the student represent the bead pattern on paper? Does the student need the reinforcement of
the manipulatives to represent the pattern on paper?

R R R )

Mathematical Standards Alignment: A New Necklace

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.

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 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.

¢ Identifies and connects functions with real-world applications.

o 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).

e Investigates and explains the mathematics required for various careers.

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.

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

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