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Synopsis: When was the last time you were asked to write actual words in mathematics class? If
you said, you never remembered writing in math class, you are grouped with the majority of
students today who have never written in math class. There is overwhelming research that to
understand a concept, you must be able to express your thoughts and ideas on how you came to
the conclusion you did at the end of the problem. Students are losing their ability to
communicate effectively their peers not only in a written capacity but also verbally. With
technology creating shortcuts and abbreviating words, students have become less comfortable
with writing and expressing their own ideas and backing up an argument they may have. This
unit is designed to guide students into expressing their processes and arguments in their math
classes through communication, verbally and through writing.

I plan to teach this unit during the coming year to 130 students in IB MYP, year 2; Mathematics,
grade 7.
I give permission for Charlotte Teachers Institute to publish my curriculum unit in print and
online. I understand that I will be credited as the author of my work.
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Introduction
Background Information
Piedmont IB Middle School is an International Baccalaureate school located in Charlotte,
North Carolina. International Baccalaureate School utilizes the Common Core Standards as well
as integrating global context and exploration.
According to data assembled from the 2018-2019 school year survey, Piedmont serves
over 1100 students. 68% of our students are African-American, 15% are white, 7% are Hispanic,
7% are Asian, 5% are Multiracial, and 1% are Pacific Islander. The gender breakdown of our
school is 47% male and 53% female students. Around 50% of our students are on free and
reduced lunch. About 50% of our students live below the poverty line. Piedmont was awarded an
“A+” rating by the state of North Carolina, based on our test scores in 2018 and 2019. Piedmont
is currently ranked as the 19th top middle school out of 675 middle schools in North Carolina.1
The culture at Piedmont, encourages innovation, creativity, and hands-on learning.
Teachers are comfortable taking risks and conducting lessons that may not be found in an
everyday textbook. The administration trusts the teachers at Piedmont to make decisions about
what is best for the students of Piedmont, so the teachers do not feel that anyone is looking over
their shoulder, and they do not feel as though they need to conform to any certain style of
teaching. At Piedmont we follow the Common Core State Standards in Mathematics. In 7th
grade, there is a strong emphasis on Ratios, Proportions, Decimal Operations, Surface Area,
Volume, and Statistics.
In the 7th grade at Piedmont, students are split into “Honors” and “Standard” classes.
Based on how they do in 6th and 7th grade, our honors students can complete both Math I and
Math II in the 8th grade. Math I and Math II are high school courses in Charlotte-Mecklenburg
Schools, so some of our brightest students will complete two high school courses before they
graduate Piedmont. The rest of the honors students will complete Math I in the 8th-grade and our
standard students will complete the 8th grade curriculum as laid out in the CCSS (Common Core
State Standards). This unit can be done with both honors classes and standard classes and also,
adjusted to students who are “typical learners.”10
Background Knowledge of Students
With each new school year, students come to Piedmont with varying math backgrounds.
Some are great with fractions but struggle with geometry. Some are great at geometry but
struggle with decimals and percentages. Some have a strong math background while others may
need more assistance. Most of them, as a result of too much standardized testing, have a strong
desire to “get the answer” as quickly as possible. They struggle with open-ended questions and
questions that require a lot of perseverance to solve. They have been trained that the answer is
always “A”, “B”, “C”, or “D”. This type of thinking is appropriate for a multiple choice test, but

this type of thinking is less applicable to making an important life decision, inventing something
new, or solving a problem that has several possible solutions. Most of my students are all either
eleven or twelve years old, with the exception of a few students. Despite the differences that my
students have as far as their race, household income, math ability, etc., the fact that they are all
eleven or twelve years old means that they have much in common. As it pertains to this unit, my
students are supposed to come to Piedmont with knowledge of how to calculate the mean and
median of a set of data, understand how fractions work, geometrical shapes, and a variety of
other math tasks.
Rationale and Content Objectives
Rationale
By incorporating writing in real world mathematics students can grow in their global awareness,
which is the basis of the IB curriculum. Students will also have the opportunity to learn real
world situations early that they will encounter as adults (tax, tip, recipe rations, etc.). Brazilian
mathematician and math historian, Ubiratan D’Ambrosio calls this idea of bridging real world
scenarios and systemic ways to solve a math problem, ethnomathematics3. With a growing
Hispanic population in our school and country, I find it personally a great way to assist our EL
students in the classroom with their writing and vocabulary. Our hispanic students on average,
score higher on their math EOGs and MAP tests than their english/ELA tests.
Pertaining to the content itself, this will be a more academically rich method compared to last
year. Last year as a PLC, our lessons were based on worksheets and holding three-dimensional
figures. This year I am excited for students to write and explain their reasonings with words
instead of all computational numbers.
With the technology age taking over, students are losing their ability to communicate effectively
on paper and with each other. Students find it easier to sit behind a screen to talk to each other
rather than express their thoughts and ideas face to face. The long term implications of this will
not only limit students within the classroom but also in their future careers. Forbes, released a
study where current employers are finding it hard to hire team members who can and are willing
to have face to face communications. This is why it is important for students to continue to learn
how to communicate verbally and through written expressions.6
Content Research
The content that is included in this unit comes from our state standards and the common core.
The emphasis on this unit will be: ratios and proportions, fractions/decimals/percents, and
statistics and probability. Within these 3 subsections of our curriculum, students will create and
manipulate recipes, produce their own receipts with tax/tip/total, and form their own statistical
data. The expectations for students in the 7th grade is that they have mastered the basic concepts
of setting up and solving ratios and proportions, have a basic understanding of complex fractions
and long division, and understand what a statistic and its purpose.
Walking Before Running, Discussions before Writing
Before students can write down their thoughts, it is important for students to first feel
comfortable expressing their thoughts and ideas verbally. Many students can say “I know what I

mean but I do not know how to explain it” 4. As intimidating as it can be for students to write in
math, we have to tackle the verbal expression first as that seems easier for students to verbalize
before writing. To do this, a positive and exciting classroom identity must be established. 2
The identity of a classroom can be described as; a room with four walls, desks, posters, and a
whiteboard. But what makes a classroom, is the students. Working with up to 150 students a day,
their identity creates the environment, mood, personality, and defining characteristics of the
room. One block may be identified as challenging while another, might be the best class in every
way. While the teacher is the foundation of the culture in the room, the students are the walls, the
decoration, and the slates to the identity of the room.
The Journal of Educational Psychology stresses the idea of having a cohesive and strong
environment. With the driving force being the idea behind how comfortable a student is their
math mastery. A student who is stronger in math, will feel more comfortable sharing their
thoughts and ideas while a student who perceives themselves as not being strong, may hinder the
classroom environment. 5
To create a cohesive and accepting environment for students to feel safe to share their thoughts
and ideas, there are fundamentals that have to be laid out and explained to our students. There
are four main pillars that build a safe, and welcoming environment: child-centered teaching,
cultivating diversity as a resource, classroom relationships, and caring classroom environments.
The premier pillar is, child-centered teaching,which is made up of four key concepts: listening,
understanding, cooperation, and autonomy. Students often feel ignored or dismissed by their
teachers and peers, by taking a true interest (or having the body language that you are listening),
this can bring a sense of leadership and participation in the classroom. Secondly, understanding
the content is important to the identity of the student. How many times have you or have you
heard “I am just not good at (insert subject)”? When students are not the tip top or comfortable
with the content, they will not feel like they have a purpose in the class. They are there to get in
and get out with a passing grade. A passing grade is not sufficient. Students need to be able to be
comfortable enough with the content to take their experience with the content and connect it to
real world situations.This builds a stronger sense of understanding.
Cooperation is the third fundamental base. Like a two way road, teachers are the solid yellow
line and the students can be in either travel lane. While students have a choice everyday to either
go north or go south, it is the teacher that determines the boundary. There is no physical barrier
that keeps a driver from crossing the centerline but we respect that paint on the road. With the
drivers and the that line, cooperation is in full effect working together to maintain the safety of
the road. The last fundamental of student-centered teaching is autonomy.8 Allowing students to
self-govern creates a sense of belonging and responsibility. They feel like they have a purpose in
the class, not just as a student who should just get in and out without causing a disturbance They
take responsibility for their role and identity in the classroom. Students who have a role, either as
the class helper or door opener or classroom phone answerer, have a greater sense of belonging
the self-governing environment. The teacher does not give up their role as the foundation or
facilitator, they are their to work out any of the kinks. 3

Activities and Visuals for Child-Centered Teaching from Teaching Tolerance 2
Components

Activity Aspect

Listening

When an assignment is reviewed with the
class, students must listen to gain knowledge
on how to execute the activity

Understanding

Students must execute their activity using a
set of instructions as their guide. Having an
understanding of the concept is key to being
successful.

Cooperation

Students use the “3 then Me” questions
system. Students must ask 3 other students
before asking the teacher for support. This
encourages dialogue and team building.

Autonomy

Students are given a set of instructions and
construct product on their own without step
by step instructions.

Implementation
The Four Main Types of Mathematical Questions 1
Four types of questions have been identified that can be used to help students in their
mathematical writing skills and to help students communicate their mathematical thinking. The
Elementary Mathematical Writing Task Force 1 was utilized to create the following questions.
The first type of question is exploratory. Students use exploratory questions to express their own
thinking of how a problem works. For example a student may be asked “What steps would you
take to solve this problem”. They can even be asked to look at an example of other students
thought process and identify and correct any mistakes that may have been made. (Note: The
following questions were created by the teacher and names have been changed to protect student
privacy).

The second type of mathematical writing is informative/explanatory. These questions are
designed so students can describe and explain their way of solving a problem. A question that
can be asked is “What is the difference between area and volume?”

The next type of writing is argumentative. This is the question where students can defend their
own answers or make an argument for or against an answer. A typical statement is, “Defend your
answer”. Students have to show evidence as to why their answer is correct. While many students
can show their math, they must understand how mathematical processes work.

Finally, there are mathematically creative questions. Crazy Cakes is one where students use their
creativity to answer the question “Cut this cake into fair pieces for you and a friend. The trick is
that the piece of cake is irregular in shape. Another key piece to this is the word, “fair”. 5 Below
you see two students who cut their pieces very differently. Example one shows a student who cut
the cake into equal pieces. They defended their answer by saying fair to them was splitting it
evenly. In the second example, the student cut a tiny piece. When asked why, the student said, “I
do not like cake very much and my partner does. I think it isn't fair if he gives me half and I
won't even eat it. That would be wasteful”. This activity allows for more than mathematical
creativity as seen by the example but also ethical ideas about sharing cake and personal opinions.

Strategies and Classroom Activities

Quarterly Exam Review Activity
Logic:

Writing Skills:

After students took their quarterly exam, they were asked to present (with or
without a partner) a problem that they correctly solved from their quarterly.

Explanatory: Students explain the ideas of how they solved to peers.
Informative: Students explain their thought process to correctly solve the
problem.

Common Core
Standard:

CCSS.MATH.CONTENT.7.RP.A.1
Compute unit rates associated with ratios of fractions, including ratios of lengths,
areas and other quantities measured in like or different units. For example, if a
person walks 1/2 mile in each 1/4 hour, compute the unit rate as the complex
fraction 1/2/1/4 miles per hour, equivalently 2 miles per hour.
CCSS.MATH.CONTENT.7.RP.A.2
Recognize and represent proportional relationships between quantities.
CCSS.MATH.CONTENT.7.RP.A.2.A
Decide whether two quantities are in a proportional relationship, e.g., by
testing for equivalent ratios in a table or graphing on a coordinate plane and
observing whether the graph is a straight line through the origin.
CCSS.MATH.CONTENT.7.RP.A.2.B
Identify the constant of proportionality (unit rate) in tables, graphs,
equations, diagrams, and verbal descriptions of proportional relationships.
CCSS.MATH.CONTENT.7.RP.A.2.C
Represent proportional relationships by equations. For example, if total cost
t is proportional to the number n of items purchased at a constant price p, the
relationship between the total cost and the number of items can be expressed
as t = pn.

CCSS.MATH.CONTENT.7.RP.A.2.D
Explain what a point (x, y) on the graph of a proportional relationship means
in terms of the situation, with special attention to the points (0, 0) and (1, r)
where r is the unit rate.

Unit:

Ratio and Proportions

Previously
learned skills:

Setting up and solving ratios
Complex Fraction Operations

Skills to be
learned:

Verbal and written communication process of solving problems.

Links:

Powerpoint bit.ly/B1Q1R2019

Quarterly Review Activity Rubric7
Name(s):___________________
Question:________
1

2

3

4

5

I state my
claim by
answering the
question.

Incorrectly
solved, little
explanation

Incorrectly
solved,
lacking
explanation

Correct
solved, little
explanation

Correct
solved,
lacking
explanation

Correctly
solved, clear
explanation

Written
explanation
length.

1 sentence

2 sentences

3 sentences

3+ sentences

3+ sentences
and able easy
to understand

I use specific
math words,
numbers,
equations,
diagrams,
and/or
symbols.

No
vocabulary

Little
vocabulary

A few key
vocabulary
words

Consistent
vocabulary

Consistent
and relevant
vocabulary

I use the
information
from the
problem to
support my
claim.

Unable to
answer

Lacking clear
answer and
response

Developing
answer and
response

Thoughtful
answers with
lacking
response

Thoughtful
answers with
clear
response

Total points:_________/20
*If working with a partner, you are responsible for sharing the responsibilities.
Partner Responsibilities (What did you do?)
Partner 1 Name:____________

Partner 2 Name:____________

Introduction to Positive and Negative Integers Warm Up
Logic:

Writing Skills:

Common Core
Standard:

The logic behind this activity is to see what students already know about positive
and negative integers. Students should have a basic concept of positive and
negative integers.

Argumentative

Apply and extend previous understandings of operations with fractions.
CCSS.MATH.CONTENT.7.NS.A.1

Apply and extend previous understandings of addition and subtraction to
add and subtract rational numbers; represent addition and subtraction on
a horizontal or vertical number line diagram.
CCSS.MATH.CONTENT.7.NS.A.1.A

Describe situations in which opposite quantities combine to make 0. For
example, a hydrogen atom has 0 charge because its two constituents are
oppositely charged.
CCSS.MATH.CONTENT.7.NS.A.1.B

Understand p + q as the number located a distance |q| from p, in the
positive or negative direction depending on whether q is positive or
negative. Show that a number and its opposite have a sum of 0 (are
additive inverses). Interpret sums of rational numbers by describing realworld contexts.
CCSS.MATH.CONTENT.7.NS.A.1.C

Understand subtraction of rational numbers as adding the additive
inverse, p - q = p + (-q). Show that the distance between two rational
numbers on the number line is the absolute value of their difference, and
apply this principle in real-world contexts.
CCSS.MATH.CONTENT.7.NS.A.1.D

Apply properties of operations as strategies to add and subtract rational
numbers.
CCSS.MATH.CONTENT.7.NS.A.2

Apply and extend previous understandings of multiplication and division
and of fractions to multiply and divide rational numbers.
CCSS.MATH.CONTENT.7.NS.A.2.A

Understand that multiplication is extended from fractions to rational
numbers by requiring that operations continue to satisfy the properties of
operations, particularly the distributive property, leading to products such
as (-1)(-1) = 1 and the rules for multiplying signed numbers. Interpret
products of rational numbers by describing real-world contexts.
CCSS.MATH.CONTENT.7.NS.A.2.B

Understand that integers can be divided, provided that the divisor is not
zero, and every quotient of integers (with non-zero divisor) is a rational
number. If p and q are integers, then -(p/q) = (-p)/q = p/(-q). Interpret
quotients of rational numbers by describing real-world contexts.
CCSS.MATH.CONTENT.7.NS.A.2.C

Apply properties of operations as strategies to multiply and divide
rational numbers.
CCSS.MATH.CONTENT.7.NS.A.2.D

Convert a rational number to a decimal using long division; know that the
decimal form of a rational number terminates in 0s or eventually repeats.
CCSS.MATH.CONTENT.7.NS.A.3

Solve real-world and mathematical problems involving the four
operations with rational numbers.1

Unit:

Rational Number System

Previously
learned skills:

The value of positive and negative numbers.

Skills to be
learned:

Verbal and written communication process of solving problems.

Introduction to Positive and Negative Integers Warm Up
Logic:

Writing Skills:

Common Core
Standard:

The logic behind this activity is to challenge students ideas on statistics as well as
have students think deeply about ideas garnering their lives.

Creative

CCSS.MATH.CONTENT.7.SP.A.1
Understand that statistics can be used to gain information about a population by
examining a sample of the population; generalizations about a population from a
sample are valid only if the sample is representative of that population.
Understand that random sampling tends to produce representative samples and
support valid inferences.
Investigate chance processes and develop, use, and evaluate probability models.
CCSS.MATH.CONTENT.7.SP.C.5
Understand that the probability of a chance event is a number between 0 and 1
that expresses the likelihood of the event occurring. Larger numbers indicate
greater likelihood. A probability near 0 indicates an unlikely event, a probability
around 1/2 indicates an event that is neither unlikely nor likely, and a probability
near 1 indicates a likely event.
CCSS.MATH.CONTENT.7.SP.C.6
Approximate the probability of a chance event by collecting data on the chance
process that produces it and observing its long-run relative frequency, and predict
the approximate relative frequency given the probability. For example, when
rolling a number cube 600 times, predict that a 3 or 6 would be rolled roughly
200 times, but probably not exactly 200 times.

Unit:

Statistics and Probability

Previously
learned skills:

Basic understanding of statistics and probability.

Skills to be
learned:

Verbal and written communication process of solving problems.

Appendix 1
Analyze proportional relationships and use them to solve real-world and mathematical problems.
CCSS.MATH.CONTENT.7.RP.A.1
Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other
quantities measured in like or different units. For example, if a person walks 1/2 mile in each 1/4
hour, compute the unit rate as the complex fraction 1/2/1/4 miles per hour, equivalently 2 miles
per hour.
CCSS.MATH.CONTENT.7.RP.A.2
Recognize and represent proportional relationships between quantities.
CCSS.MATH.CONTENT.7.RP.A.2.A
Decide whether two quantities are in a proportional relationship, e.g., by testing for
equivalent ratios in a table or graphing on a coordinate plane and observing whether the
graph is a straight line through the origin.
CCSS.MATH.CONTENT.7.RP.A.2.B
Identify the constant of proportionality (unit rate) in tables, graphs, equations, diagrams, and
verbal descriptions of proportional relationships.
CCSS.MATH.CONTENT.7.RP.A.2.C
Represent proportional relationships by equations. For example, if total cost t is proportional
to the number n of items purchased at a constant price p, the relationship between the total
cost and the number of items can be expressed as t = pn.
CCSS.MATH.CONTENT.7.RP.A.2.D
Explain what a point (x, y) on the graph of a proportional relationship means in terms of the
situation, with special attention to the points (0, 0) and (1, r) where r is the unit rate.
CCSS.MATH.CONTENT.7.RP.A.3
Use proportional relationships to solve multistep ratio and percent problems. Examples: simple
interest, tax, markups and markdowns, gratuities and commissions, fees, percent increase and
decrease, percent error.
Use random sampling to draw inferences about a population.
CCSS.MATH.CONTENT.7.SP.A.1
Understand that statistics can be used to gain information about a population by examining a
sample of the population; generalizations about a population from a sample are valid only if the

sample is representative of that population. Understand that random sampling tends to produce
representative samples and support valid inferences.
CCSS.MATH.CONTENT.7.SP.A.2
Use data from a random sample to draw inferences about a population with an unknown
characteristic of interest. Generate multiple samples (or simulated samples) of the same size to
gauge the variation in estimates or predictions. For example, estimate the mean word length in a
book by randomly sampling words from the book; predict the winner of a school election based
on randomly sampled survey data. Gauge how far off the estimate or prediction might be.
Draw informal comparative inferences about two populations.
CCSS.MATH.CONTENT.7.SP.B.3
Informally assess the degree of visual overlap of two numerical data distributions with similar
variabilities, measuring the difference between the centers by expressing it as a multiple of a
measure of variability. For example, the mean height of players on the basketball team is 10 cm
greater than the mean height of players on the soccer team, about twice the variability (mean
absolute deviation) on either team; on a dot plot, the separation between the two distributions of
heights is noticeable.
CCSS.MATH.CONTENT.7.SP.B.4
Use measures of center and measures of variability for numerical data from random samples to
draw informal comparative inferences about two populations. For example, decide whether the
words in a chapter of a seventh-grade science book are generally longer than the words in a
chapter of a fourth-grade science book.
Investigate chance processes and develop, use, and evaluate probability models.
CCSS.MATH.CONTENT.7.SP.C.5
Understand that the probability of a chance event is a number between 0 and 1 that expresses the
likelihood of the event occurring. Larger numbers indicate greater likelihood. A probability near
0 indicates an unlikely event, a probability around 1/2 indicates an event that is neither unlikely
nor likely, and a probability near 1 indicates a likely event.
CCSS.MATH.CONTENT.7.SP.C.6
Approximate the probability of a chance event by collecting data on the chance process that
produces it and observing its long-run relative frequency, and predict the approximate relative
frequency given the probability. For example, when rolling a number cube 600 times, predict
that a 3 or 6 would be rolled roughly 200 times, but probably not exactly 200 times.
CCSS.MATH.CONTENT.7.SP.C.7

Develop a probability model and use it to find probabilities of events. Compare probabilities
from a model to observed frequencies; if the agreement is not good, explain possible sources of
the discrepancy.
CCSS.MATH.CONTENT.7.SP.C.7.A
Develop a uniform probability model by assigning equal probability to all outcomes, and
use the model to determine probabilities of events. For example, if a student is selected at
random from a class, find the probability that Jane will be selected and the probability that a
girl will be selected.
CCSS.MATH.CONTENT.7.SP.C.7.B
Develop a probability model (which may not be uniform) by observing frequencies in data
generated from a chance process. For example, find the approximate probability that a
spinning penny will land heads up or that a tossed paper cup will land open-end down. Do
the outcomes for the spinning penny appear to be equally likely based on the observed
frequencies?
CCSS.MATH.CONTENT.7.SP.C.8
Find probabilities of compound events using organized lists, tables, tree diagrams, and
simulation.
CCSS.MATH.CONTENT.7.SP.C.8.A
Understand that, just as with simple events, the probability of a compound event is the
fraction of outcomes in the sample space for which the compound event occurs.
CCSS.MATH.CONTENT.7.SP.C.8.B
Represent sample spaces for compound events using methods such as organized lists, tables
and tree diagrams. For an event described in everyday language (e.g., "rolling double
sixes"), identify the outcomes in the sample space which compose the event.
CCSS.MATH.CONTENT.7.SP.C.8.C
Design and use a simulation to generate frequencies for compound events. For example, use
random digits as a simulation tool to approximate the answer to the question: If 40% of
donors have type A blood, what is the probability that it will take at least 4 donors to find
one with type A blood?
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