Teachor Instructions; Cookies for Friends

Task: Cookies for Friends
APS Mathematics Standard: Number Sense and Operations
Grade Level: K - 2

Joe baked 12 cookies to share with his friends.
He said that each friend could eat 2 cookies.
Joe had just enough cookies for how many friends?

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

€ Suggested Materials: Manipulatives to represent cookies, pencils, and paper

Possible Solution...
v" 12 cookies: 2 cookies per friend = 6 friends

Teaching Tips...

# To make this task more or less complicated, you can change the number of students or the number
of cookies needed to share.

§ For more gifted students, you could change the task to one that involves sharing an odd number of
cookies.

f You could also change the emphasis of the task. For instance, you could rewrite the task to ask, can
12 students share 2 cookies fairly?, 3 cookies fairly?, 4 cookies fairly?, 5 cookies fairly?, 6 cookies
fairly?, 7 cookies fairly?, and so on.

# In this case, you may want to stipulate that the cookies could not be broken into fractional amounts.

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.
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What the task accomplishes...
R The task allows the teacher to assess students’ conceptualization of division in a problem solving
situation.

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.

¥ Sweet Sale K -2

% Riding at the Playground — Grade 2

Y Planting Corn K -2
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¥ Owl’s Eyes K -2
Y Chaperones K —2
Y Let’s Play with Playdough K - 2

Literature Tie Ins:
What Comes in 2s, 3s and 4s? by Suzanne Aker
12 Ways to Get 11 by Eve Merriam

Interdisciplinary Links:
€3 This task could link to discussions of sharing and fairness. Students could also learn how to make
their own cookies and to divide them up fairly among their peers.

Benchmark Rubric: The following rubric supports the benchmark papers for the K — 2 task Cookies
for Friends.

v’ Little or no understanding of the task is demonstrated.
Novice v’ Little or no math language is used, or incorrect math language is
used.

v Some understanding of the task is demonstrated, such as
understanding 12 cookies in all or 2 cookies per person.

Some math language may be used.

The student is unable to achieve a correct solution, or it will be
unclear how the student achieved a solution since minimal
labeling is used.

AN

Apprentice

A correct solution is achieved.
Work is clear and labeled.
Some math language is used to communicate the solution.

Practitioner/Proficient

A correct solution is achieved.

Math language is used to communicate.

Work is labeled and organized.

The student makes relevant observations about the solution
and/or extends the solution beyond the task requirements.

Expert

AN N NN NN

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

Kindergarten: Number Sense and Operations
e Combines and separates sets of objects with quantities and identifies the parts and the whole.
e Records numerical information using pictures, words, and/or numbers.
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Grade 1: Number Sense and Operations

¢ Builds, estimates, and compares combinations of numbers to 20 in different ways using pictures,
stories, and objects to model the combinations.

o Identifies equal shares in examples of models partitioned with equal and unequal parts (e.g., share
12 M&M candies among 3 friends, share 11 apples among 5 friends).

Grade 2: Number Sense and Operations
e Applies patterns in skip counting; compares and defends the relationship between skip counting,
grouping, and equal sets.

e Decomposes and recombines numbers in logical ways to solve problems (e.g., 8+5 = (3+5)+5 =
3+(5+5) =3+10=13).

Task Proficiency: Cookies for Friends is an excellent task to help students explore the concept of
division. In kindergarten, students should use the manipulatives to establish one-to-one
correspondence to divide the cookies. First graders could use the manipulatives to help them represent
the cookies on paper. Second graders will be able to use numbers to represent the cookies. All of the
students should be able to discuss the concept of ‘fair’.

Teachers should look for the following concepts in the student’s performance:
¥ How does the student represent the cookies?

% Can the student group the cookies?

¥ Does the student add sets to equal 12 or take the 12 and divide the cookies?
% Does the student discuss a fair distribution of the cookies?

% Can the student state the final number of Joe’s friends?

Mathematical 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.

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.
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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.

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 (K — 5): The student understands place value of whole numbers, composes and

decomposes whole numbers, understands the operations and their effects on numbers, and solves

problems with fluency, using a variety of methods.

Performance Standards:

Kindergarten:

Number Meaning

¢ Demonstrates one-to-one correspondence by keeping track of quantities while counting.

e Creates a set of a given size.

e Connects numerals to the quantities they represent.

¢ Demonstrates that the meaning of a number does not change no matter how objects are grouped.

Number Relationships

e Combines and separates sets of objects with quantities and identifies the parts and the whole.

e Describes a quantity using the terms more, less, and same.

e Estimates quantities and explains reasoning.

Number Operations

e Represents numbers in a variety of equivalent ways (e.g., dots, pictures, numerals).

e Combines and separates two single-digit numbers using pictures, stories, and objects to model the
situation.

¢ Records numerical information using pictures, words, and/or numbers.

First Grade:

Counting Skills

e Counts orally by 2s to 30 and by 5s and 10s to 100.

Number Meaning

e Forms and counts groups of objects (e.g., 2s, 5s, 10s).

Number Relationships

e Represents equivalent forms of the same number (i.e., part — part — whole) through the use of
physical models, diagrams, and number expressions to 20 (e.g., 3+5=8, 7+1=8, 2+6=8).
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¢ Builds, estimates, and compares combinations of numbers to 20 in different ways using pictures,
stories, and objects to model the combinations.

¢ Finds the sum or difference of two quantities up to 20 using symbols in problem-solving situations
(e.g., 12+5=17, 12-5=7).

¢ Demonstrates that the number of objects (up to 20) does not change when the objects are moved
or rearranged.

Operations

e Constructs a mental image of combining and separating quantities in problem situations.

e Develops strategies and estimation skills for solving addition and subtraction problems.

e Records strategies for solving, combining, and separating problems using pictures, numbers,
equations, and words.

o Identifies equal shares in examples of models partitioned with equal and unequal parts (e.g., share
12 M&M candies among 3 friends, share 11 apples among 5 friends).

e Uses estimation and other methods to justify whether or not an answer is reasonable (e.g., Will 25
marbles fit in this small container?).

Second Grade:

Counting Skills

e Counts by 2s to 100, by 5s and 10s to 200 and by 100s to 1,000.

Number Meaning

e Applies patterns in skip counting; compares and defends the relationship between skip counting,
grouping, and equal sets.

Number Relationships

e Develops fluency with 10 as an important (anchor, landmark, friendly) number and applies it in
problem situations.

e Analyzes relationships of quantities to 20 using part — part - whole (e.g., 1+7, 2+6, 3+5, 4+4: all
equal 8.).

e Uses and explains strategies for recalling addition and subtraction facts to 18.

e Identifies number sequences (e.g., 12, 14, 16... what comes next?).

Number Operations

e Uses and explains multiple strategies to solve addition and subtraction problems, with and without
re-grouping, using two-digit numbers.

e Decomposes and recombines numbers in logical ways to solve problems (e.g., 8+5 = (3+5)+5 =
3+(5+5) = 3+10=13).

e Solves the two types of situational subtraction problems: comparing two sets of objects and
separating parts from whole.

Strand V — Patterns, Functions and Algebraic Concepts:

The student demonstrates an understanding of algebraic skills and concepts through experiences with
meaningful mathematical problems that focus on discovering, describing, modeling, and generalizing
patterns and functions, representing and analyzing relationships, and finding and supporting solutions.
Benchmark (K — 5): The student sorts and classifies objects by properties, extends, analyzes, and
generalizes patterns, and models the result using appropriate tools. The student understands qualitative
and quantitative change and begins to use number properties.

Performance Standards:
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Kindergarten:

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

e Creates, describes, and extends patterns.

First Grade:

Patterns

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.

Second Grade:
Patterns

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

Cookies for Friends

Joe baked 12 cookies to share with his friends. He said that each
friend could eat 2 cookies. Joe had just enough cookies for how

many friends?
Some understanding
of the task is evident.

K % | Cl‘he student understands
2 cookies per person.
A )
! QOOK} eS

The student shows understanding
of the concept of 12 cookies but
for some reason puts a line
through every other one.

e
1

2069 9 0d0p00

If the student had counted the
cookies with lines, a correct
answer would be achieved.
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Practitioner

Cookies for Friends

Joe baked 12 cookies to share with his friends. He said that each
friend could eat 2 cookies. Joe had just enough cookies for how
many friends?

Work is shown A correct answer
and labeled. is achieved.
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Expert

Cookies for Friends

Joe baked 12 cookies to share with his friends. He said that each
friend could eat 2 cookies. Joe had just enough cookies for how

many friends?
The student organizes
work in a chart.

"“Q”y @ﬁ'@ (et
bl

K@ All work is shown
and labeled.

| 2 7
<t2+2 . +2 4 2 4 i: \Z

The student solves
the task 2 ways.
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