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From my classroom to yours...
A message from Megan LeBleu, Director of Curriculum
After 14 years in the classroom, I made the decision join a team pursuing a unique idea: to build fully
comprehensive, immersive, engaging math curriculum. The decision didn’t come easily. I still regarded my
students as “my kids” and there was still much more I wanted to master in my trade. However, my decision
stemmed from the fact that I was still spending hours upon hours, day-in, day-out, looking for better content
for my students. I felt there had to be a better way. Now, as I have had the opportunity to travel to schools
around the country and see the MidSchoolMath Comprehensive Curriculum in action, I know I made the right
choice.
Part of it comes from knowing that the resources make life a little easier for teachers to bring engaging
content to their classes. The other part is that now I can see the results of the most valuable lesson I learned
from that last year in the classroom. During that time, I was inspired by a MidSchoolMath Professional
Development workshop and began to build my first piece of rich curriculum based on the idea that students
would learn math by ‘climbing’ Mt. Everest. My colleague and I worked hard to create videos to immerse our
students and develop problem sets where the math made sense in context, such as learning proportional
relationships by determining how many Yaks are needed for the trip. Yet, I was scared the idea would not
be relevant to my students for whom math has held no purpose, and that they wouldn’t care about Everest.
Many of my students had never ventured outside of their state, much less across the world to a little-known
country in the Himalayas. “Just what in the world,” I worried over and over, “was I thinking when I started this
project?”
Then I saw it. The smiles of my kids, a bit of increased perseverance in their efforts, and a better understanding
of complex problem solving when the unit of measure was a real Yak they had just seen in video at 20,000
feet, instead of a clip art picture of apples in a textbook. I also had a bit more fun during my day because I
was excited to be on a journey with my kiddos. Today, you will find that original project, Expedition Everest
in the MidSchoolMath Comprehensive Curriculum. I still want to make improvements to that work, having
learned even more since, but I hope it gives you some insight to what I learned in my classroom my final
year–that the cliché of accomplishing what you really want to see happen, starts with overcoming fear and
taking that first step toward something new. My students ‘climbed’ Everest, got better as mathematicians,
and I got better as a teacher.
Welcome to MidSchoolMath!

Megan LeBleu is the Director of Curriculum at MidSchoolMath and is a nationally board-certified
teacher who taught math at a high-poverty middle school in Albuquerque, New Mexico for 14 years.
During those years, she collaborated with fellow teachers, making math curriculum engaging and
accessible to students.
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Curriculum Overview
Curriculum Designed to STOP THE DROP
For 20 consecutive years, US students have shown the largest decline from 4th to 10th grade on
international test scores in math. The phenomenon, called ‘The Mid School Math Cliff’, is so pervasive, it
can be seen in nearly every district in the country. The reason for the drop is simple: tests in earlier grades
are computationally-oriented, while the more advanced concepts, tested in the later grades, are focused
primarily on conceptual learning with more applied, multi-step problem sets. In the US, heavy reliance on
calculation-based curricula continues even into the middle grades, when practice with conceptual logic
structures is so critical for algebra preparation.
Students go into algebra unprepared, and as a
result, Algebra I is the most failed course in middle
school, high school and college. Because the drop
in mathematics performance is so common across
the US, and has such far-reaching implications
for both our children and our country, curricula
focused on addressing the ‘cliff’ is needed.

The Mid School Math Cliff

Overcoming a problem of such magnitude requires
that students have significant time working with
a curriculum focused on developing and defining
variables in concrete, “real-life” scenarios before
moving on to the abstract.
For nearly a decade, MidSchoolMath has been
building content and software with corresponding Nearly every US school district shows a decline in math
scores during the middle grade years.
professional development to address challenges
faced by school administrators and teachers
around the country. We are proud to present full comprehensive curriculum for schools and districts. Our
blended print and digital math curriculum for 5th to 8th grades is specifically designed for educators seeking
a more conceptual approach to mathematics instruction in preparation for Algebra I and more advanced
courses.
Our unique approach to curriculum features The Math SimulatorTM, which provides students an immersive
experience to practice defining variables and creates problem-solving strategies, often prior to receiving data
for computation. This method allows for students to engage in a math problem without being overwhelmed
with information; rather, they seek to explore the data to find what is relevant and meaningful to a question.
Thus, this method reinforces in the minds of the students that math has purpose. The Math SimulatorTM is
simple to implement in the math classroom and is delivered using the highest-quality media available in
film, animation and print. The curriculum is designed not only to enhance student engagement, but also
to provide stronger visual representation of concepts with focus on logic structures and mathematical
thinking for long-term comprehension. Additional tools, such as daily practice with the adaptive Test Trainer
Pro, provide achievement gains for summative assessments such as classroom exams and state tests.
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MidSchoolMath is a direct product of extensive research into the complex US math crisis. As a nation, we
can do better and must invest resources directly into the breaking point: middle school mathematics. While
technology is perceived as inherently innovative and interactive, the fundamental structures of leading
computer-based math programs remain didactic and do little to address the essential issue of how to teach
math more effectively. Our Comprehensive Curriculum represents our steadfast dedication and central edict
that we think speaks most clearly to educators. Going well beyond technologies, MidSchoolMath strives
to build partnerships with schools and districts that want to help students see that math is relevant and
holds value and meaning in the world. We infuse this concept throughout our curriculum and professional
development and invite you to give us feedback after you have experienced one of our lessons or attended
one of our trainings or conferences.
MidSchoolMath is specifically designed to address the ‘The Mid School Math Cliff’. MidSchoolMath
Comprehensive Curriculum has shown greater achievement gains, hour for hour, in randomized controlled
trials compared to other curricula.1 MidSchoolMath emphasizes
structured, conceptual learning to prepare students for algebra. An
adaptive trainer supports student learning and differentiation. Math
facts training is included, but with less emphasis than either conceptual
or adaptive training.
MidSchoolMath works best in schools with reliable access to the
internet and devices at least three days per week. MidSchoolMath
Comprehensive Curriculum is specifically designed for schools and
districts focused on achieving long-term growth through committed,
methodical improvement.

'Assessing Readiness' Checklist
This checklist allows teachers to evaluate their level of readiness for adopting the MidSchoolMath
Comprehensive Curriculum and to offer a clear and systematic approach to maximize efficiency for proper
implementation.
Team, including leadership, is looking for a conceptually-focused curriculum designed to prepare
students for algebra and more advanced courses.
Schools have solid internet access, and teachers have working projectors and a working sound system.
Students have ‘one-to-one’ access to computers at least 2-3 times per week for adaptive training.
Professional development time is planned with resources to support PD included in the budget.
Leadership takes a long-term view with a methodical plan to continue implementation of a
conceptually-based math program.

1

Research conducted by MidSchoolMath as part of NSF SBIR Phase I research, initiated in 2016 and continuing under a 2017 Phase II award.
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Curriculum Structure
MidSchoolMath Comprehensive Curriculum blended digital and print content is designed to transform
the math classroom utilizing principles of teaching and learning that have the highest effect sizes for
increasing student achievement. The curriculum was developed with the goals of supporting teachers
in ease of planning and implementation as well as delivering unprecedented student engagement. The
MidSchoolMath Comprehensive Curriculum shifts how math is presented by creating a ‘real-world’ context
using a Math SimulatorTM, which provides students the practice of defining variables and determining what
is needed to solve the problem. In addition to the core curriculum (Standards & Lessons), MidSchoolMath
integrates Intensive and Assessment elements to enhance conceptual learning with adaptive tools for
core skill development.

Standards & Lessons

Intensives

Assessments

Designed for mastery and conceptual
understanding of individual standards.

Enhanced to facilitate understanding
‘across’ standards including multi-step
problem solving.

Adapted to highest achievement gains
and assessments of student proficiency.

Detailed Lesson Plan provides a step-by-step
guide per standard.
The Math SimulatorTM provides an immersive
experience to develop conceptual
understanding in rich, narrative contexts in
multi-digital forms.
Teacher Instruction responds to specific
learning needs and offers clarity of student
misconceptions and makes concrete-toabstract connections.
Clicker Quizzes are whole-class, low-stakes
tests administered to enhance long-term
recall of concepts.
Practice Printables bring repetitive exercises in
a printed format and provide opportunity to
transfer learning to state tests.

Distributed Practice is designed to give
students experience with exposure to all
grade level content in a short time period
(<week).
Game-Based Curricula developed exclusively
by MidSchoolMath represent the highest
level of contextual learning of math
concepts with multi-step problem solving
practice.

Test Trainer Pro provides adaptive, low-stakes
practice testing with feedback to foster
student achievement.
Milestone Assessments are summative
evaluations of student learning in each
cluster.
All Domains Review is designed as the student
year-end ‘Final Product’, generally a small
booklet created by the student highlighting
their primary learnings from the year.

Story Projects and Other Intensives are
additional math problems developed by
MidSchoolMath teachers and leading
math experts such as Dan Meyer, Jo Boaler,
MathShell and Khan Academy that utilize
multi-standards and domains of learning.

Student Reflections provide a synthesis of
learning and represent the highest level of
student work.

Standards & Lessons
Lessons contain multiple components, each specifically designed to offer students several avenues to master
the individual standards. For example, The Math SimulatorTM emphasizes conceptual learning, whereas the
Clicker Quiz greatly increases long-term retention of the concept. All lessons include a Detailed Lesson Plan,
Math SimulatorTM, Clicker Quiz and Practice Printable. Teachers are encouraged to develop Teacher Instruction
to directly respond to classroom needs and complete select lessons with a Student Reflection.
Detailed Lesson Plan
The Detailed Lesson Plan provides a step-by-step guide with specific learning objectives, activities and
protocols with classroom time allotments and organization for each standard. The Detailed Lesson Plan
includes suggestions for differentiation and instructional practices or ‘moves’ as well as additional resources
including tips for the English Language Learner student. Detailed Lesson Plans are available on the Teacher
Dashboard by standard.
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Ratios & Proportional Relationships

6.RP.A.3b

Solve unit rate problems including those involving unit pricing and constant speed. For example,
if it took 7 hours to mow 4 lawns, then at that rate, how many lawns could be mowed in 35 hours? At
what rate were lawns being mowed?

The Math SimulatorTM
LESSON: VACATION DAY
Canlesson.
the guard affIt
ord is
the the
all-inclusive
resort? component of
The Math SimulatorTM serves as the kick-off to each and every
central
Being able to work with dollars as units relative to time is one of the most fundamental standards to prepare
financial literacy.a
In Vacation
Day, Cicero
the Guard and his colleague
are discussing vacation.of the
MidSchoolMath Comprehensive Curriculum, designedstudents
to forprovide
strong
conceptual
foundation
Cicero gets one day of vacation every year. This year he wants to go to an all-inclusive resort, and he hopes
TM
to
get
a
pedicure.
Students
must
determine
whether
Cicero
can
aff
ord
to
go
to
the
resort.
The data provided
mathematical standard. The Math Simulator is structured
with the following sequence:
are Cicero’s Guard contract and the resort pamphlet.
Download the Detailed Lesson Plan

1.

Immersion: The first video launches
The Math Simulator
1 Immersion
students into a rich, contextual situation
• Play Vacation Day Immersion video, whole-class.
in which a math problem naturally arises.
• Restate the question: Can the guard afford the
all-inclusive resort?
The video ends with a simple question.
• Facilitate classroom discussion; ask students: "What do we
need to know?"
For example, Can the guard afford
2
Data
& Computation
the all-inclusive resort? Most notably,
• Print the Data Artifact, cut into halves, and distribute to
the Immersion video typically does
students.
• Allow students work time. Ask students: "Does your answer
not include data needed to solve the
make sense?"
• Consider using a sharing protocol leading to mathematical
problem, triggering students to analyze
insights and/or highlighting misconceptions.
• Allow students to revise their work.
the context in which the problem is
to be solved. Following the Immersion
3 Resolution
• Play Vacation Day Resolution video, whole-class.
video, teachers are encouraged to use
• Prepare and give brief lecture (Teacher Instruction).
protocols to facilitate classroom dialogue
• Assign Simulation Trainer as available.
about strategies and estimated solutions,
Answer: Cicero cannot afford the resort. He is 2 denari short.
stemming from student intuition and
MidSchoolMath
Vacation Day
1
students receiving the specific information they need to solve the problem. In this way, students
acquire practice with specifying variables, foundational for later algebra. The work students do before
receiving data is critical for complex problem solving skill development which leans heavily on
constructing logic structures.

2.

Data and Computation: In the Data & Computation stage, students receive the information they need to
solve the problem and are encouraged to collaborate with one another to confirm or critique answers.
Teachers are encouraged to be 'less helpful' during this period, answering questions from students
with additional questions rather than confirming strategies or providing solutions.

3.

Resolution: After students have worked toward a solution in the Data & Computation stage (usually
between 20 and 40 minutes based on professional judgment), teachers should play the Resolution
video demonstrating how the math problem was solved and providing the resolution of the story.
After the Resolution video, teachers should provide 7-10 minutes of direct instruction to formalize the
math, while linking back to the story narrative to make sense of abstract concepts.

TM

Available on the Teacher Dashboard

Teacher Instruction
Teachers are encouraged to prepare a 7-10 minute Teacher Instruction to follow completion of The Math
SimulatorTM when students are reflecting on a ‘concrete’ example and are able to extend their thinking to the
‘abstract.’ This component of the lesson should be developed by the teacher in direct response to specific
needs in the classroom based on his or her professional judgement. Lectures can be developed using
guidance and standard math procedures from the Instruction at a Glance section of the teacher's guide.
Teacher Instruction should highlight misconceptions teachers have observed in class and build on previous
learning. Because a deep understanding of the math concepts to be addressed is critical to developing
various instruction formats and addressing the impromptu needs of the classroom, MidSchoolMath
recommends teachers utilize multiple resources to prepare Teacher Instructions.
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contexts, and appearing in different forms (written
text, table, graphs). Consider assigning these rates/
unit rates in the various forms to students and ask
them to find classmates with matching rates/unit
rates.

Clicker Quiz
TheMegan:
ClickerAskQuiz
is an
essential
element
to every standard, enhancing students’ long-term retention of
students
to use
the skills in
this standard
to create
and solve
their owna real-world
math
concepts
through
principleproblem;
of learning called the ‘testing effect’. The Clicker Quiz also serves as a
then have students exchange with each other.
primary
formative assessment for teachers to modify teaching practices. The technology, which provides
the classroom distribution automatically and highlights the correct answers, allows teachers to identify and
Clicker Quiz
follow up any learning gaps with specific instruction.
Launch the Clicker Quiz, whole-class.
Cicero, the Guard of the Window,
dreams of earning 6 denari for
every 8 days worked. At that rate,
how many denari would Cicero
earn if he worked 24 days?

A

3 denari

B

4 denari

C

18 denari

D

32 denari

Giraﬀes eat about 90 kilograms of food in 3 days.

Days
(kg)

A
B
C
D

1

2

3

6

The top speed of this car is 225 miles per hour.

Which rate is faster than that?

What is Joey’s hot dog eating rate?

A
C

Which set of numbers complete the table?
Food

Joey Chestnut holds the record for eating 70 hot
dogs in 10 minutes.

B
D

17 hot dogs
per minute
3 hot dogs
per minute

Lola can read 8 pages in
3 minutes.

7 hot dogs
per minute
60 hot dogs
per minute

A

300 miles in
2 hours

B

450 miles in
3 hours

C

916 miles in
4 hours

D

630 miles in
5 hours

Which drink is the best deal?

12 15

24 oz.

90

A
45, 75, 105, 135, 165
30, 60, 180, 360, 450

16 oz.

11 pages
12 oz.

B 80 pages

90, 180, 270, 360, 450

C

30, 60, 180, 270, 350

D 10 pages

$1.32

$1.44

$2.40

38 pages

A

Small

B

Medium

C

Large

Classroom
implementation is simple. TeachersVacation
launch aDay
quiz for the whole class with the clickers accessed
MidSchoolMath
2
via school device (iPads, Chromebooks, laptops) through the individual student accounts. No specialized
hardware is required. Six questions are provided per standard, ranging from contexts similar to those in The
Math SimulatorTM, which are more ‘concrete’ to more ‘abstract’ versions of the standard as might be seen on
standardized tests.
Teachers are encouraged to vary protocols for the Clicker Quiz, such as asking
students to work in pairs, individually, or in group formats. Teachers may also
ask students to record answers on paper occasionally prior to voting. Following
the Clicker Quiz, teachers are encouraged to a provide a brief 3-5 minute
mini-lesson for any item students are clearly misunderstanding. Notably,
Clicker Quizzes are a learning mechanism in and of themselves, even without
additional instruction. Initial research indicates that use of the Clicker Quizzes
results in nearly a full standard deviation of additional growth in learning.
It is critical that students be allowed to ‘fail safely’ in an ungraded format during
the quizzes. The Clicker Quiz is based on research conducted by MidSchoolMath
indicating an effect size of nearly a year of growth in achievement with
consistent use. For this reason, the Clicker Quiz is considered essential for every
standard. A whole-class Clicker Quiz allows teachers instant group feedback to
determine any learning gaps and adjust their teaching accordingly.

5

Practice Printable
This component helps round out a
standard, including elements that perhaps
weren’t directly addressed in The Math
SimulatorTM tasks or the in the Clicker Quiz.
It is not necessary for the Practice Printable
to be completed for every standard,
although we encourage teachers to have
students complete it for any standards
deemed essential for state testing, or in
preparation for Milestone Assessments to
be utilized for grades.

Name

Date

Period

Name

Date

Period

APPLYING THE STANDARD

VACATION DAY

How might this standard appear on a test?

Can the guard afford the all-inclusive
resort?

1) Three friends each mow lawns on the weekend to earn extra money. How many lawns can each
friend mow in 10 hours?

Cicero the Guard looks forward to his one vacation day every year.
After a small raise, Cicero now earns 6 denari for every 5 days of
work. He has 35 more days of work until his vacation day.

Ricardo

The resort he has chosen is all-inclusive, meaning meals and spa
services are included in the cost. This year, though, he wants to go
all out and purchase brand new attire. He has made a list of what
he hopes to buy.

Julia

Kenneth

16 lawns in 8 hours

14 lawns in 5 hours

15 lawns in 6 hours

20 lawns in 10 hours
__

28 lawns in 10 hours
__

25
__ lawns in 10 hours

2) During two hours of television, there are approximately 29 minutes of commercials. If one watches television for five hours, how many minutes of commercials will be shown?
In five hours, about 72.5 minutes of commercials will be shown.

Determine if Cicero can afford his vacation day.

3) If the sales rates remain constant, order the car dealerships from most cars sold per month to
least cars sold per month.

6.RP.A.3b
About this standard

Autos ‘R Us

Solve unit rate problems
including those involving
unit pricing and constant
speed. For example, if it took
7 hours to mow 4 lawns, then
at that rate, how many lawns
could be mowed in 35 hours?
At what rate were lawns
being mowed?

Car Dealership

Cars sold each
month

Most

Quality Ride
Autos 'R Us
Car Nation

75
30
18

Least

Motor World

15

Motor World

9 cars sold in 9 days

4 cars sold in 8 days

Car Nation

Quality Ride

6 cars sold in 10 days

5 cars sold in 2 days

4) On average, it takes 3.4 minutes to download a 100-Megabyte
video file. At this rate, how long will it take to download a
4-Gigabyte movie file? (1 GB = 1024 MB)
It will take approximately 139.3 minutes (2 hours 19 minutes)
to download a 4-Gigabyte movie file.

Can Cicero afford his vacation day?

5) Aiko is hoping to buy her grandparents a ceramic bowl for their anniversary. The bowl costs

Yes
Earnings:
42 denari

MidSchoolMath

$112.00. At her job, Aiko earns $40 for 5 hours of work. How many hours does Aiko need to work
to buy her grandparents the bowl?

Costs:
41 denari

Aiko needs to work 14 hours to buy her grandparents the bowl.

Vacation Day

MidSchoolMath

1 of 2

Vacation Day

2 of 2

The Practice Printable allows students to
work without computer technology, either for individual practice or for incorporating creative techniques
and methodologies such as stations, pair-share, jigsaw, peer teaching or other protocols. We encourage
protocols that allow students to collaborate with one another by sharing ideas, affirming and/or critiquing
those ideas, and also defending their own ideas.
Student Reflection
The Student Reflection assignment at the end of a
lesson warrants special attention. The two primary
purposes of the Student Reflection are for students
to (1) synthesize their work, and, (2) create a visual
representation, triggering a ‘memory cascade’ of the
math concept.
A Student Reflection is comprised of four elements:
a title, a full-color image, a written narrative of the
mathematics learned in the standard, and a unique
standardized question developed by students. The
image itself is more than a picture for looks: the image
creates a memory cascade accessing the mathematics
learned in the standard and enhancing long-term recall
of the concept. The standardized item aids in transfer of
learning to other contexts, and the narrative reflection
deepens conceptual learning of the standard. Teachers
typically choose to do reflections for 8-10 standards
per year due to the time-intensive nature of these
student products.
The Student Reflection is an acceptable methodology
for 'constructed response' on a test which asks for
drawings, letters and descriptions as an answer.
Student creation and revision of the Student Reflections
are practices that lead to better responses and scores.
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Name

Date

Period

STUDENT REFLECTION

This will help you with in-depth understanding.
Instructions:
1. Draw a visual representation of the story and math concept. Include a “relevant title”. Be creative and use color!
2. Write a clear explanation of the math concept in the story.
3. Show the math problem from the story and its solution.
4. Create your own multiple choice test question using the same math concept from the story. Circle the correct answer.
5. Use the rubric below to grade yourself by circling how you did in each category. Turn this in with your Student Reflection.

Example:

2

1

0

Visual
Representation

My drawing and title
are creative, colorful,
and relevant to the
story. I put sincere
effort into my work.

4

My drawing and
title are somewhat
creative, colorful,
and relevant to the
story. I put good
effort into my work.

I didn’t include a
title, but my visual
is creative, colorful,
and relevant to the
story. I put some
effort into my work.

I didn’t include a
visual representation.
I included a relevant
title, but my effort
was minimal.

I didn’t include a
visual representation
or title.

Math
Explanation

My math explanation
is clear and concise.
I showed complete
understanding of the
math concept.

My math explanation
is somewhat clear
and concise. I
showed partial
understanding of the
math concept.

My math explanation
is not very clear
nor concise. I
showed limited
understanding of the
math concept.

My math explanation
is not clear. I didn’t
understand the math
concept.

I didn’t explain the
math.

Math
Problem

My solution to the
math problem is
correct and shows my
work.

My solution to the
math problem is
incorrect, but shows
my work.

My solution to the
math problem is
correct, but does not
show my work.

My solution to the
math problem is
incorrect and does
not show my work.

I didn’t include a
math problem or
solution.

Test
Question

My test question is
original and directly
relates to the math
concept. I have the
correct answer.

My test question is
original and directly
relates to the math
concept. I have an
incorrect answer.

My test question is
not original, but it
relates to the math
concept. I have the
correct answer.

My test question
doesn’t relate to the
math concept.

I didn’t include a test
question.

MidSchoolMath
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Student Reflection

1

Intensives
Teachers consistently report engagement of students to be among the greatest challenges in the classroom.
Likewise, conceptual learning is difficult to achieve. The Comprehensive Curriculum is designed to address
these concerns on a daily basis, while focused Intensives in game-based learning, visual learning, and story
projects provide built-in “breaks” and opportunities for deeper learning. All Intensives and curricula units,
from 5th to 8th grade, may be used repeatedly for new concepts and as support for remediation in other
grades to facilitate understanding of prior concepts in a deeper, more meaningful way.
Distributed Practice
Distributed Practice (sometimes called ‘spaced practice’) is interspersed throughout all grade levels and is
an essential part of the curriculum. Rather than providing all domains sequentially, Distributed Practice is
designed for students to acquire practice with the overall curriculum for their grade level in a short span of
time. That is, by employing the Clicker Quiz and Teacher Instruction methodologies, teachers can provide an
overview of all domains and a broad range of standards in the span of a single week. The methodology for
Distributed Practice modules is relatively simple with the Clicker Quizzes launched each day in conjunction
with short interactive Teacher Instruction lectures.
Distributed Practice includes a variety of standards from all domains and is planned into each year.
Facilitation is simplified using the MidSchoolMath Test Trainer and Clicker Quiz system, thereby reducing
preparation time. Although these modules are brief (typically a single week), Distributed Practice is widely
shown to have greater effects in learning than traditional block (mass) practice.2 Specifically, classroom
methodologies that rely on mass teaching of highly-related concepts in long blocks (6 to 8 weeks) fail to
provide sufficient opportunity for students to draw on unique strategies. Distributed Practice encourages
students to make connections between content units. In the modules, teachers should quiz students in a
'no-stakes' environment on concepts that have been taught previously, and concepts that have not yet been
introduced, in all domains. This allows prompt retention of prior learning and 'prime' learning mechanisms
of new ideas.
MidSchoolMath recommends the inclusion of two to three one-week Distributed Practice periods during
the year where ideas from all domains are introduced. Specifically, MidSchoolMath recommends the use of
our Distributed Practice Clicker Quiz modules in combination with daily practice on the adaptive test trainer,
switching each day between various domains. Teachers should plan a single, brief lecture (5-7minutes) on
a concept from one domain each day. During these 'high' learning weeks, high stakes assessments or tests
should not be given. If mandatory grades are required, homework assignments or quizzes are best.
Game-Based Curricula
MidSchoolMath aims to provide the richest, most conceptual problem sets ever developed in math
education. Our game-based components support this goal, providing students with a rich and robust game
play experience that fosters critical thinking and understanding. MidSchoolMath games were developed to
ensure that math is presented coherently within the context of the game and story each and every time a
math problem is encountered. Through the game play experience, students develop a sense for the purpose
of math, which also supports recall and comprehension, along with deeper understanding of critical math
concepts. The games are modular, intuitive and designed for use in the classroom environment.

John Dunlosky, Katherine A. Rawson, Elizabeth J. Marsh, Mitchell J. Nathan, Daniel T. Willingham. (2013). Improving Students’ Learning With Effective Learning
Techniques: Promising Directions From Cognitive and Educational Psychology. Psychological Science in the Public Interest. Vol 14, Issue 1, pp. 4 - 58
2
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The award-winning Ko’s Journey is based on 6th grade standards (recommended for use at the end of 5th
grade and/or at the beginning of 6th grade) and is focused on proportional relationships, considered the
conceptual lynchpin to successful learning of mathematics through middle school. Students assume the
role of 'Ko' in an ancient rite-of-passage journey and use math to overcome challenges, calculate travel
distance and speed, as well as solve equations that vary depending on the load they must carry and the
biome they are traveling in.
EMPIRES, set in the dawn of civilization, is a socially-networked math game covering all 7th grade standards
(recommended for 7th grade or for review in the beginning of 8th grade). Students transform into an ancient
Mesopotamian 'ruler' and manage the problems of their empire, such as how wide to build their granary, or
determining the distance to trade with neighboring empires. EMPIRES was created with support from the US
Department of Education’s Institute of Education Science, with the intention to provide the richest and most
effective game-based education technology available today.
Teacher-Selected Units
Most teachers have lessons they have developed or found that they know their students will love! The
MidSchoolMath Library contains some of our favorite project-based units like Two Trains, Expedition Everest
and Iditarod. The Library allows teachers to simply copy the units and assign to students, as well as create
and add their own units to their Curriculum in the Teacher Dashboard. Teachers may also source units from
other leading math experts such as Dan Meyer, Jo Boaler, Marilyn Burns, MathShell and Khan Academy. In
5th grade, MidSchoolMath offers two weeks of Visual Connection activities as the recommended Intensives.
Teacher-Selected Units may also include assignments and Clicker Quizzes developed by the teacher directly
on the MidSchoolMath system that can be delivered digitally to their classrooms.

Assessments
Test Trainer Pro
Test Trainer Pro is among the most powerful tools available to increase student achievement; however, it is
important to understand why and how it works for best implementation. Test Trainer Pro acts as a low-stakes
learning tool for students to practice testing under more relaxed and stress-free conditions. As an adaptive
tool, Test Trainer Pro is designed to elicit the largest gains in student achievement possible in the shortest
period of time. You may see up to an additional 1.2 years of growth by including Test Trainer Pro three days
per week. Improper implementation will lead to smaller gains.
Test Trainer Pro integrates four leading evidence-based practices to enhance student learning and
comprehension:
• Productive Failure: Research on Productive Failure indicates that students show greater, longer lasting achievement gains
if they experience some degree of “safe failure” prior to being taught a math concept. Test Trainer Pro is designed to allow
students to fail without consequence in a nonthreatening environment.
• Distributed Practice: Distributed Practice, in which students are exposed to a variety of item types across multiple domains,
shows one of the highest effect sizes in learning, as students must draw on novel strategies to problem solve.
• Delayed Feedback: After each set of four items, Test Trainer Pro provides Delayed Feedback, showing both the student’s answer
and the correct answer. Delayed Feedback provides higher learning effects than Immediate Feedback (response after each
item) especially when an item is at the student’s ability level.
• Testing Effect: The Testing Effect is learning that occurs during the testing process itself, even without instruction. In other
words, teaching math concepts prior to students using Test Trainer Pro is not necessary for students to see achievement gains
because, over time, students begin to fill-in learning gaps through testing itself.
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How Test Trainer Pro Adapts
Students begin at the lowest level (a zero proficiency) and, as they answer items correctly, they are
challenged by more difficult questions. Each item is given a value of difficulty based on continuous data
from overall national student performance in Test Trainer Pro. After approximately three 12-minute sessions
within a domain, Test Trainer Pro has assessed each student’s ability and adapts math items to their individual
proficiency level. Domain-level feedback in the form of a proficiency level is given after every four questions,
and should be considered a 'snapshot' for that moment in time. Snapshots accumulate over time, revealing
customized trends from zero proficiency to mastery (90+ proficiency, at which time the domain is considered
complete).
Milestone Assessments
Milestone Assessments are provided for each cluster per grade (approximately 10 per grade level). The
Milestone Assessments are automatically graded, yielding the percentage of items answered correctly.
These summative assessments provide a basis for grading that teachers may wish to include in their overall
assessment process.
Milestone Assessments are crafted to include items of varying difficulty estimates and are correlated
assessments of each cluster. Scores can be ‘cleared’ by the teacher, allowing students to retake the
assessment, providing the opportunity for mastery of the subject. The practice of retaking assessments is
highly recommended by MidSchoolMath, and leads to greater long-term learning and retention.
All Domains Review
Each year ends with an All Domains Review, a period focused on reinforcing student learning and retention.
From a pedagogical perspective, one of the most effective methods for students to review prior learning
is to construct their own materials explaining the math standards. Students create a final product in the
form of a small booklet to be shared during a student-led conference. Rather than end the school year with
lessons of moderate interest, MidSchoolMath recommends that the final student product should pass a
rubric as a final exit grade of pass/fail.
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Summary of Curriculum Components
Detailed Lesson Plan: The Detailed Lesson Plan provides a step-by-step guide with specific learning objectives, activities and protocols
with classroom time allotments and organization for each standard.
The Math SimulatorTM: The Math SimulatorTM is designed specifically for students to acquire experience with complex problem-solving
strategies, including defining variables, multi-step computation, and strategy development. The structure is simplified for teachers to
launch the immersion video, followed by asking students what they need to know. The answers may be recorded or formalized on chart
paper, whiteboard or interactive board, and students may be encouraged to create strategies to solve problems prior to receiving the data
to do so. Protocols should vary. In the second stage, data is given, and students work to a solution. Finally, the resolution is provided by the
video, serving as confirmation.
Teacher Instruction: It is recommended that Teacher Instruction follow immediately after The Math SimulatorTM when students are reflecting
on a ‘concrete’ example and are able to extend their thinking to the ‘abstract.’ This lesson component is developed by the teacher in direct
response to the specific needs in the classroom to highlight misconceptions and build upon previous learning. Lectures can be developed
using guidance and standard math procedures from the Instruction at a Glance section of the teacher's guide. Teacher Instruction may also
include assigning Instructional Videos to individual students or whole-class available via the Teacher Dashboard for additional support.
Clicker Quiz: Each standard includes a Clicker Quiz. This is the primary formative assessment for teachers to gain a basic level of analysis of
group knowledge of the standard. This group quiz is designed to allow students to ‘fail safely’ at transferring their knowledge to contexts
other than the Math SimulatorTM and enhance learning through peer teaching and occasional Teacher Instruction during the quiz. Teachers
should vary protocols from question to question to foster conversations. The Clicker Quiz is an essential element for every standard and
should not be considered ancillary to teaching concepts. Achievement gains in teaching standards with the Clicker Quiz are substantially
higher including this component.
Practice Printable: The primary purpose of the Practice Printable is to allow students additional practice with concepts they have already
learned in both the Math SimulatorTM and Clicker Quizzes, yet in a more flexible setting. Teachers may wish to provide time that is not
technology driven. Teachers are encouraged to utilize protocols that vary teaching methodologies for Practice Printable as outlined in the
Protocols section.
Student Reflection: The Student Reflection is composed of the following four elements: A title, a full-color image, a written narrative of the
mathematics learned in the standard, and a unique standardized question developed by students. The image itself is more than a picture
for looks: the image creates a memory cascade that accesses the mathematics learned in the standard and enhances long-term recall of the
concept. The standardized item aids in transfer of learning to other contexts, and the narrative reflection deepens conceptual learning of
the standard. Teachers typically choose to do reflections for only 8-10 standards per year due to the time-intensive nature of these student
products.
Distributed Practice: Distributed Practice is designed for students to acquire practice with the overall curriculum for their grade level in a
short span of time. That is, by employing the Clicker Quiz and Teacher Instruction methodologies, teachers can provide an overview of all
domains and a broad range of standards in the span of a single week.
Game-Based Curricula: Exclusive games developed by MidSchoolMath ensure that math is presented coherently within the context of
the game and story each and every time a math problem is encountered. Through the game play experience, students develop a sense for
the purpose of math, which also supports recall and comprehension, along with deeper understanding of critical math concepts.
Teacher-Selected Units: Teachers are encouraged to source or develop their favorite lessons that offer deeper learning opportunities.
Test Trainer Pro: As an adaptive program, Test Trainer Pro works exceptionally well as an opener to class on a frequent basis. Teachers are
encouraged to utilize the Test Trainer Pro for 7-9 minutes each day. Students will see their scores per domain each week, which provides a
sense of growth. The Test Trainer Pro takes advantage of three of the largest effect sizes in learning: delayed feedback, distributed practice
and an engine to provide students items at their ability level. The combination leads to improvement without additional teaching. Specifics
to reading the Test Trainer Pro graphs are provided in the Software Instructions section.
Milestone Assessments: Milestone Assessments are provided for each of the clusters per grade (approximately 10 per grade level). The
Milestone Assessments are automatically graded, yielding the percentage of items answered correctly. These summative assessments
provide a basis for grading that teachers may wish to include in their overall assessment process.
All Domains Review: Each year ends with an All Domains Review, a period focused on reinforcing student learning and retention.
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Planning the Year
Scope, Sequence & Pacing
MidSchoolMath provides general sequencing and
pacing guidelines; however, this does not imply
that all teachers must be on exactly the ‘same
page’ on the same day. While that approach may
appear cohesive, the more essential aspect is how
that content is taught. If focus is given to effective
methodologies, with a general sequencing tool
to support teachers, practices that show greater
effect sizes for learning are more often utilized.

Scope and Sequence Chart
8th Grade
8.NS: The Number System (2 weeks)
8.NS.A.1, 8.NS.A.2

6 weeks
8.EE: Expressions & Equations (10 weeks)
8.EE.A.1, 8.EE.A.2, 8.EE.A.3, 8.EE.A.4,
8.EE.B.5, 8.EE.B.6, 8.EE.C.7a, 8.EE.C.7b
8.EE.C.8a, 8.EE.C.8b, 8.EE.C.8c

MidSchoolMath finds that teachers report the
6 weeks
greatest challenge in math programs to be ‘fitting
Distributed Practice Module (1 week)
all the content in’. Indeed, volume of content
8.F: Functions (5 weeks)
6 weeks
exceeds more than can be addressed in the
8.F.A.1, 8.F.A.2, 8.F.A.3,
8.F.B.4, 8.F.B.5
course of a year. Utilizing the MidSchoolMath
Intensive (1 week)
Comprehensive Curriculum, a typical math
8.G: Geometry (7 weeks)
6 weeks
standard can be taught in 3 to 4 days, though
8.G.A.1a, 8.G.A.1b, 8.G.A.1c, 8.G.A.2,
8.G.A.3, 8.G.A.4, 8.G.A.5, 8.G.B.6,
a differing number of days may be devoted
8.G.B.7, 8.G.B.8, 8.G.C.9
based on a teacher’s professional judgement.
Distributed Practice Module (1 week)
6 weeks
Our recommendation, broadly, is to consider the
8.SP: Statistics & Probability (5 weeks)
general scope, sequence and pacing, and, when
8.SP.A.1, 8.SP.A.2, 8.SP.A.3, 8.SP.A.4
pressed for time, teachers should omit lower
Intensive (1 week)
6 weeks
effect size practices (such as block repetition). The
All Domains Review (3 weeks)
Math SimulatorTM, Clicker Quizzes, Test Trainer Pro,
Core Curriculum
Key
Intensive
and Teacher Instruction are considered essential
Distributed Practice Module
All Domains Review
for all standards, and can be compressed, in
a pinch, to two days. This approach is more
effective than ‘skipping standards’ altogether.
Teachers can use the Scope and Sequence Chart to begin planning for the year and reorganize as needed.
The online tutorials, available in the Help section of the software, provide core implementation guidance,
which greatly reduces the time needed to learn the program. Teachers can focus first on learning the basics
of a teaching a single lesson, then plan for introducing Intensives and Assessments.

The following provides a basic outline of each scope of content in Grade 8 and more detail on timelines:
8.NS The Number System – 2 Weeks
8.NS builds upon students’ knowledge of decimal expansions, ultimately seeing that those numbers that have a terminating or
infinitely repeating decimal expansion are rational numbers (can be expressed as a fraction) and that those numbers with an
infinite, non-repeating decimal expansion are irrational and cannot be expressed as a fraction. Number lines will come into play
here, as they will help students reason about placement and ordering of both rational and irrational numbers.
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8.EE Expressions & Equations – 10 Weeks
In 8.EE students build upon their Grade 5 work with powers of 10 and are introduced to properties of integer exponents as an
additional aid in manipulating equations and expressions and performing operations with very large and very small quantities
(scientific notation). Students will explore square roots and cube roots, preparing them for work with rational exponents in high
school. 8.EE will also continue students’ work with proportional relationships, as they relate to linear equations and lines on a
graph. Perhaps the most novel work experienced in 8.EE is solving systems of equations. Using graphs continually, alongside
algebraic methods, to emphasize that a solution to a system of equations is the point of intersection of two lines, may help
students to better grasp the concept.
Grade 8 Distributed Practice Module – 1 Week
The distributed practice modules in Grade 8 utilize the Clicker Quiz methodology to review and preview all Grade 8 domains.
Teachers may wish to vary their practices to include additional lessons from individual standards found in the Detailed Lesson
Plans. Teacher-selected modules or activities are also appropriate substitutes for Distributed Practice Module days.
8.F Functions – 5 Weeks
8.F builds upon students’ knowledge of linear equations, extending to the notion that in functions, one quantity is determined
by another quantity (e.g. the area of a square is determined by its side length). While the existence of non-linear functions will
be realized in 8.F, the main focus is linear functions, specifically of the form y = mx + b, where some maintain a proportional
relationship and others do not. Students will see these linear functions in various representations (tables, graphs, equations), and
it is beneficial for students to discuss the advantages of particular representations and to see how they all show the same thing
in different ways.
Grade 8 Intensive – Dan Meyer 3-Act Tasks – 1 Week
As part of the MidSchoolMath Comprehensive Curriculum, Dan Meyer’s 8th Grade 3-Act tasks are available on the core software.
These tasks are helpful for Algebra I preparation. Students can complete all tasks available during the week, and create Student
Reflections for those selected by the teacher to complete.
8.G Geometry – 7 Weeks
In 8.G students will explore transformations on the coordinate plane. They will explore translation, reflection and rotation (rigid
transformations that maintain shape and size of a figure), as well as dilation (a non-rigid transformation which maintains proportion
but scales a figure). For students to better explore these ideas, it is helpful to have plentiful tracing paper (or parchment paper)
and mirrors. Students will use these transformations to prove or disprove congruence and similarity of figures. 8.G also introduces
the Pythagorean Theorem and its converse, where giving students a chance to explore multiple proofs may help solidify their
understanding of the theorem. Lastly, in 8.G students extend their knowledge of volume to cylinders, cones and spheres. Allowing
students to dissect formulas for volumes of these shapes, hopefully recognizing familiar formulas within them, may help students
see how and why they work.
Grade 8 Distributed Practice Module – 1 Week
The distributed practice modules in Grade 8 utilize the Clicker Quiz methodology to review and preview all Grade 8 domains.
Teachers may wish to vary their practices to include additional lessons from individual standards found in the Detailed Lesson
Plans. Teacher-selected modules or activities are also appropriate substitutes for Distributed Practice Module days.
8.SP Statistics & Probability – 5 Weeks
In 8.SP students will synthesize various skills from previous learning to further explore the relationship (or lack thereof ) between
two variables by plotting data on a coordinate plane (frequently in the form of a scatter plot). Students will analyze the data for
clusters, gaps, outliers and trends. For data with a linear trend, students will informally approximate a line of best fit and find its
equation.
Grade 8 Intensive – 1 Week – Algebra I Primer
For the second Grade 8 intensive, MidSchoolMath includes an Algebra I Primer, each day with a single lesson, specified in the
Detailed Lesson Plans. The intensive includes the use of free online sources to enhance learning.
All Domains Review – 3 Weeks
The final component of the MidSchoolMath Comprehensive Curriculum is an All Domains Review. MidSchoolMath recommends
a final student project, wherein students create their own textbook summarizing their personal learning from each domain in
Grade 8.
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Planning a Lesson
Each lesson follows a distinct pattern and comes with a brief overview as well as a Detailed Lesson Plan. As
helpful as those lesson plans can be, nothing prepares a teacher more for delivering a lesson than actually
doing the lesson first. This practice allows them to play the role of the student, to anticipate student thinking,
and pinpoint likely areas of struggle. Doing the math also prepares teachers for asking critical questions
during the Data & Computation work time and helps them make mathematical connections during Teacher
Instruction. By spending the time as a student, a teacher will more readily see connections to prior and future
standards and will be prepared to identify student work that will help make those connections, highlight
misconceptions, and illustrate creative problem solving. Doing the math also gives the teacher a more
realistic idea of pacing for the lesson based on the level of students in the class and the rigor of the math.

Suggested Sequence

DAY 1

DAY 2

DAY 3 - 4

Test Trainer Pro

Test Trainer Pro

Test Trainer Pro

Immersion

Clicker Quiz

Practice Printable (cont'd.)

Data & Computation
Student Reflection
Resolution

Teacher Instruction

Practice Printable
Milestone Assessment
(After completion of cluster)

Day 1
➤

Start with Test Trainer Pro
Individual lessons begin with ensuring that students can log into MidSchoolMath, and spend at least a 7-9 minutes on Test Trainer
Pro.
➤

Launch the Immersion Video
The start of any lesson is The Math SimulatorTM, where a problem is posed to the class in the Immersion. Students should enter the
problem on their level, using their own intuition and prior knowledge to process the problem. They should be thinking alone, and
also with classmates, about what information is needed to find a solution. Strategies to reach a solution may come up naturally,
and if they do, students may also create an initial ‘plan-of-attack’ for the problem. Teachers should give students plenty of time to
define and discuss what they need to know to solve the problem and/or what ideas, thoughts, or questions they have about the
problem. They should validate students’ contributions, but consider pushing them for clarity in their thoughts and precision in
their language. Recording students’ thoughts is another option, as they may be used for reference throughout the lesson.
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➤

Share Data & Computation
During the Data & Computation phase of The Math SimulatorTM, students receive the necessary mathematical data to now utilize
strategies they developed during the Immersion. Students should be in problem-solving mode: grappling, trying things out,
asking questions of each other, and listening to each other’s ideas. Students are encouraged to be creative in their approach
to solutions. Teachers are the facilitators of thinking – asking questions to further student thinking and to elicit reasoning and
connection. Teachers should be observing student strategies and work to identify what areas to develop and focus on during
Teacher Instruction. Most importantly, teachers must leave students wondering about their solutions by avoiding the confirmation
of correct or incorrect solutions or processes.
➤

Show Resolution
The Resolution is the first conclusion to the work students have conducted, yet it is an exciting one. Students will see a confirmation
of the math and a conclusion to the story. They will want to compare their solutions and strategies to what they saw. While the
structure is simple, this allows students to determine if they have comprehended, and calculated the math correctly.
➤

Provide Teacher Instruction
Following the Resolution, teachers should provide a brief lecture (Teacher Instruction) that bridges the math in story context to
more abstract concepts of the math standard. Teacher Instruction helps to make connections to the target standard and to also
make connections to different representations. Teachers should highlight vocabulary, and if appropriate, reference other related
standards (both prior and future). At this time, students will be in a more formal learning mode, and teachers may encourage
students to take notes (although this should be done sparingly as ‘note-taking’ has low effect size on achievement).

Day 2
➤

Start with Test Trainer Pro
Individual lessons begin with ensuring that students can log into MidSchoolMath, and spend at least a 7-9 minutes on Test Trainer
Pro.
➤

Launch a Clicker Quiz
Planning for the Clicker Quiz is relatively straightforward, but there are a few important considerations. First and foremost, teachers
should test the technologies. There is no substitute for the Clicker Quiz methodology that leads to such high learning gains, so
ensuring the technology works, prior to class, is essential. However, beyond the technology itself, teachers should form a clear
idea of protocols and ‘instructional moves’ that can be used in the Clicker Quiz. For example, on question 1, a teacher might use
a methodology where students write down their own answer. On question 2, the teacher might ask students to work in pairs or
groups and share out two or three strategies and solutions to the class. At the end of each ‘share-out’ a teacher might say, “On
three, a single clap... one, two, three. ‘Clap.’ Next group.” Then, afterward, open the vote. The nuances of this aspect of teaching take
practice, and planning. The extra effort makes class more enjoyable and saves time! Conduct a Clicker Quiz with your staff before
the year begins, using a different protocol for each question, and get feedback.
➤

Start Practice Printable
The Practice Printable is straightforward but consider variation in its presentation. You may wish to introduce it at the end of Day
2 of a Lesson, or sometime in Day 3. When you do, consider the large scope of teaching protocols available, cutting it into parts,
adding manipulatives, or simply using it as a primary assessment. All are valid approaches.

Day 3
➤

Start with Test Trainer Pro
Individual lessons begin with ensuring that students can log into MidSchoolMath, and spend at least a 7-9 minutes on Test Trainer
Pro.
➤

Finish Practice Printable
The Practice Printable is straightforward but consider variation in its presentation. You may wish to introduce it at the end of Day
2 of a Lesson, or sometime in Day 3. When you do, consider the large scope of teaching protocols available, cutting it into parts,
adding manipulatives, or simply using it as a primary assessment. All are valid approaches.
➤

Assign Student Reflection
For the most important standards, make sure to assign the Student Reflection to deepen students’ conceptual learning of the
standard.
Note: See Detailed Lessons Plans for additional planning support.
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Strategies and Protocols
This ‘Top 12’ bank includes leading strategies and protocols (or instructional moves) to structure learning
experiences specifically designed to engage the whole class while deepening conceptual and procedural
understanding.
The Key Element for Making Protocols Effective: Double-Planning
For each protocol, take time to imagine the experience of all students in the classroom. For example, having one student present their work
to the rest of the class could lead to only one student benefiting while most students are passively listening (or not listening at all).
1.

Chalk Talk (20-25 min): Place chart paper around the room with topics (circled), ideas, vocabulary and/or problems on each before class begins. Tell
students to walk in-silence and make supporting comments on each topic (≈ 6-8 min). For example, put 8 pieces of chart paper with math problems of
varying difficulty on each, and ask students what they would do first to solve each problem. Once comments are made, pair students to quietly review
comments and write additional comments that show connections and patterns (≈ 6-8 min). Near the end, let students have one minute to choose a
single comment per pair to be read aloud (≈ 4-5 min). Call on each pair, and after each ‘quick’ reading, on the count of 3, tell students to clap once. Lead
each reading with, “1-2-3” with a clap. “Next group, Go!”.

2.

Gallery Walks (16-20 min): Prior to class, display student work (such as Student Reflections) on classroom walls. Assign groups with tasks focused on
specific details (such as identifying different ways to solve a problem) and/or larger patterns (such as general misconceptions). Tell groups to walk around,
complete their task (≈ 8-10 min), then prepare and report brief remarks to the class with their broader “a-ha” and “why” understandings (≈ 8-10 min).

3.

I Wonder, I Notice (8-10 min): Following a completed whole-class assignment, set ground rules for peer critique, including being thoughtful, specific,
helpful and to join in (≈ 1 min)! Choose a student to be “the originator” who is tasked to explain his or her approach and solution to a problem (≈ 2 min),
while other students listen only. Then ask other students to ask “the originator” clarifying questions or comments that start with ‘I wonder’ and ‘I notice’
(≈ 5-6 min).

4.

Lawyer Up! (12-17 min): Divide students in groups of four with two attorneys on each side. Tell each attorney team to prepare a defense for their “case”
(≈ 4 min). Instruct students to present an argument even if they believe their side to be incorrect. Each attorney is given one minute to present their view,
alternating sides (≈ 4 min). Together, the attorneys must decide which case is more defendable (≈ 1 min). Tally results of each group to determine which
case wins (≈ 1-2 min). Complete the protocol with “popcorn style” case summary (≈ 2-3 min).

5.

Low Guess, High Guess, Best Guess (8-12 min): Start with a math problem presented to students, whole-class (≈ 1-2 min). Ask students to write down
a guess that is too low, a guess that is too high and a guess that is best (≈ 1-2 min). Present the math procedure and solution to students (≈ 1-2 min). Ask
students to share what informed their thinking for their initial best guess and what changed their thinking once the math procedure and correct answer
was presented (≈ 5-6 min).

6.

Math Circles (15-28 min): Prior to class, create 5 to 7 engaging questions at grade level, place on different table-tops. For example, Why does a circle have
360 degrees and a triangle 180 degrees? Assign groups to take turns at each table to discuss concepts (≈ 3-4 min each table).

7.

Make Up Your Own (14-16+ min): Give students an example math problem in a story-based context (≈ 2-3 min). After students solve the problem,
have them make up their own problem similar to The Math Simulator that includes (1) an immersion with no data, (2) computation with data and (3) the
resolution and confirmation (≈ 12-15 min). Consider having students play act their own math problem with the rest of the class tasked to solve it (≈ 2-3
min each) if time allows.

8.

Mental Comparison (4-6 min): Following a Resolution video, tell students to write on their own paper, the level to which their approach was similar to,
or not, the approach taken in the video on a scale of 1 to 5 (1= Not at all similar. 5= Exactly the same.) Then, in sentence format, they should write just a
single difference or similarity (≈ 4-6 min).

9.

Note Catcher (8-10 min): Provide students with a note taking template, with columns such as “Word”, “Description”, and “Visual”. Give an 8-minute lecture
with precision and tell students to fill-out the Note Catcher. (≈ 8-10 min). Use Sparingly!!: The method ‘note taking’ has an overall Effect Size of .02 in metaanalyses, which is very low, but can work when used in this highly simplified method for important concepts when the lecture is well-presented.)

10.

Quick Write (8-10 min): After showing an Immersion video, provide students with a unique prompt, such as: “I believe that the store owner should…”, or,
“The person on Mars should make the decision to…” and include the prompt, “because…” with blank space above and below. Quick writes are excellent
for new concepts (≈ 8-10 min).

11.

Sketch It (11-13 min): Tell students to draw a picture that includes both the story and math components that create a visual representation of the math
concept (≈ 5-7 min). Choose two students with varying approaches to present their work (≈ 1 min each) to the class (via document camera) and prepare
the entire class to discuss the advantages of each model (≈ 5 min).

12.

Think-Pair-Share (5-6 min): Ask students to think individually about what information they need to know and make some notes (≈ 1-2 min). Tell
students to pair with a partner and discuss their notes (≈ 2 min). Finally, facilitate whole-class by cold-calling on students to share their strategies on
an interactive board (≈ 2 min).

Note: Recommended protocols for each lesson are provided in the Detailed Lesson Plans.
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Software Instructions
MidSchoolMath Comprehensive Curriculum is designed to be intuitive and easy to use. Within the software,
you will be able to quickly transition your students between activities, individual or whole-class.

Getting Started
Teacher Login
• Select your preferred browser (i.e. Chrome, Safari, Internet Explorer)
• Enter URL: yourschooldomain.midschoolmath.com
• Enter Username: your email address
• Enter Password: midschoolmath (default)

Navigation Bar
The navigation bar is organized in a natural left-to-right flow with dropdown menus and visual prompts.

Setup Classroom
• Select Classrooms
• Click on '+'
• Enter Classroom Name
• Assign Classroom Grade
• Click Setup Classroom
Note: To Edit a Classroom, click '

' and to Delete a Classroom, click on the 'x'.

Setup Students
• Select Classrooms
• Select the Classroom Name
• In the Classroom, click on Add-Student icon ' '
• Click on Create New Student
• Enter Student Information
° Student First Name
° Student Last Name
° Student Login (unique login, often ID#)
° Grade
• If desired, upload image for Student Avatar
• Click Setup Student

Note: If the student has an existing MSM account from prior use, click on Add Existing Student, select the student from the
dropdown list and Add Student to your classroom. To Edit a Student, click ‘ ’ and to Delete a Student, click on the ‘x’.
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Planning Lessons
Import Curriculum
• Select and browse Library
• Select and review Curriculum Unit ' ' (by 'Standards and Lessons' or 'Intensives')
• Click on Import Curriculum Unit
Note: All Assignments and Clicker Quizzes will be added to My Curriculum. Assignments are aligned to
standards and include resources for assignments (Videos and Data Artifacts).
Digital Assignment
• Make sure you imported the Curriculum Unit from the Library (Import Curriculum above)
• Select Assign & Review
• Select Curriculum Unit
• Select Assignment
• Select Classroom
° Click Assign to Classroom for whole-class, or
° Select Student, then Assign Assignment to [Student Name]
Note: A solid blue dot will appear to the right of the student(s) who have been sent the assignment.

Create 'Your Own' Assignment (optional)
• Select My Curriculum
• Select Curriculum Unit
• Select Create New Assignment
• Enter Assignment Information
° Assignment Title
° Assignment Description
• Add Standard(s)
• Add Resource(s)
• Add Teacher Guide (Detailed Lesson Plan)
• Click on Save Assignment
Create 'Your Own' Clicker Quiz (optional)
• Select My Curriculum
• Select Curriculum Unit
• Select Create Clicker Quiz
• Choose File for each Question or use the templates
• Click on Save Quiz
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Teaching in the Classroom
Student Login
Student:
• Select browser (i.e. Chrome, Safari, Internet Explorer)
• Enter URL: yourschooldomain.midschoolmath.com
• Enter Username: Student ID #
• Enter Password: abc123 (default)
Test Trainer Pro
Student:
• Select Test Trainer
• Select Grade
• Select Domain

Note: Test Trainer is not visible from the teacher login. Teachers can review results under Classrooms by student.

Individual Assignments
Student:
• Select My Assignments
• Select Assignment
• Follow instructions and complete the Assignment
• Enter Assignment Response
• Add Resource (upload work as directed)
• Click on Submit Assignment
Whole-Class Assignments
Teacher:
• Select My Curriculum
• Select Curriculum Unit
• Select Assignment
• Play Resources (video) projected from teacher screen
Note: Recommended for The Math SimulatorTM (Immersion & Resolution).

Clicker Quizzes
Teacher:
• Select My Curriculum
1 • Select Curriculum Unit
• Select Clicker Quiz
• Click on the Clicker Icon ' '
• Project from teacher screen

3
5

• Clicker Launch Quiz
• For each question, select Skip or Vote

Student:
• Select Virtual Clicker
2 • Enter Quiz Code (case sensitive and use
zeros, not the letter O)
• Green light will appear on the left side of
the Virtual Clicker Quiz Code box

4 • Choose answer by letter (A-E) within 10
seconds to vote

• Once vote time is completed, a whole-class
distribution graph will appear
Note: Correct answer letter is highlighted in green. If no one chooses the correct answer, the correct answer is bolded at
the bottom of graph. Use this time to discuss misconceptions, strategies or to give a mini-lesson.
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Reviewing Student Progress
Review Assignment by Class
• Click on Assign & Review
• Select Curriculum Unit
• Select Assignment
• Select Classroom to view assignment status by student
° Solid blue dot ' ' = Assignment has yet to be sent to the teacher
° Yellow dot with blue ring ' ' = Assignment is ready for review by teacher
° Solid yellow dot ' ' = Assignment has been reviewed by teacher, but not finalized; awaiting 		
student response
° Green dot ' ' = Assignment is completed and accepted (no further edits allowed)
• To review Yellow dot with blue ring ' ', Select Student
• Review student response and attached work
• Reply in response box and attach any additional resources
• Select the yellow Send Review to request revision or the green Accept & Finalize
Note: Accept & Finalize will time-stamp the completed time and remove the assignment from the student assignment list

Review Assignment by Student
• Select Classrooms
• Select the Classroom Name
• Select Student to view status by assignment
• Select Classroom to view assignment status by student
° Solid blue dot ' ' = Assignment has yet to be sent to the teacher
° Yellow dot with blue ring ' ' = Assignment is ready for review by teacher
° Solid yellow dot ' ' = Assignment has been reviewed by teacher, but not finalized; awaiting 		
student response
° Green dot ' ' = Assignment is completed and accepted (no further edits allowed)
• To review Yellow dot with blue ring ' ', Select Student
• Review student response and attached work
• Reply in response box and attach any additional resources
• Select the yellow Send Review to request revision or the green Accept & Finalize
Note: Accept & Finalize will time-stamp the completed time and remove the assignment from the student assignment list

Review Domain Proficiencies by Student
• Select Classrooms
• Select the Classroom Name
• Select Student to view Test Trainer Pro progress graph by Domain
• Select Test Trainer Pro for a detailed reference on how to measure student proficiency
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8.NS
The Number System
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8.NS.A.1

The Number System

Know that numbers that are not rational are called irrational. Understand informally that every
number has a decimal expansion; for rational numbers, show that the decimal expansion repeats
eventually, and convert a decimal expansion, which repeats eventually into a rational number.

LESSON: WARP SPEED

What rational number should Cadet Starbuck enter into the Warp Drive?
Students should know that all numbers have a decimal expansion and recognize that the decimal expansion
can either be written as a quotient of two integers (rational number) or not (irrational number). In Warp
Speed, Lieutenant Chance and Cadet Starbuck are traveling through space in the ARCCOS ship, when they
are alerted of an engine problem. Chance heads down to the engine room, leaving Starbuck to man the
controls and maneuver them to their next checkpoint. He asks the computer to calculate the distance to the
checkpoint and it gives him a distance of 0.7777... parsecs. He enters the repeating decimal into the Warp
Drive and the ship takes off. Chance returns to the control room, only to tell Starbuck that the repeating
decimal will keep them in Warp Drive unless they enter the fraction equivalent in the override system. The
data provided is the Warp Drive Override screen, awaiting the fraction.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Warp Speed Immersion video, whole-class.
• Restate the question: What rational number should
Cadet Starbuck enter into the Warp Drive?
• Facilitate classroom discussion; ask students: "What are
your ideas?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Warp Speed Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: Cadet Starbuck should enter 7⁄9 into the Warp Drive.
MidSchoolMath
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Warp Speed

1

The Number System

8.NS.A.1
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #6

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Students will apply and extend skills used in
7.NS.A.2d, converting rational numbers to decimal
expansions using long division.

1

Kevin: Know that when the standard says a decimal
expansion for a rational number repeats eventually,
it implies that "0" could also be the repeating digit.
For example, 1/3 is a rational number as its decimal
expansion repeats (0.333...). 1/5 is also a rational
number as its decimal expansion repeats (0.2000...);
but without the repeating 0s, we might also say this
decimal expansion terminates.

2

Equ 1: x = 2.363636...
Equ 2: 100x = 236.363636...

3

Megan: It seems students get inundated with
positive numbers, so remind students that rational
and irrational numbers can also be negative.

Launch the Clicker Quiz, whole-class.

MidSchoolMath

Set up equations to help convert to decimal expansion.

Subtract x from both sides of Equ 2.
100x – x = 236.363636... – x
100x – x = 236.363636... – 2.363636
99x = 234
Isolate x by performing inverse operations.
99x 234
=
99
99
234
x=
99

Clicker Quiz

Warp Speed

2
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Practice Printable
Name

Date

Period

WARP SPEED
What rational number should Cadet
Starbuck enter into the Warp Drive?
Lieutenant Chance and Cadet Starbuck are again on the ARCCOS,
flying through space. Lieutenant Chance leaves the control room
to go get some coffee, leaving Cadet Starbuck at the controls.
To get to the next destination, Cadet Starbuck needs to know
the distance so he can enter it into the Warp Drive. He asks the
computer to calculate the distance in parsecs, and it tells him that
the distance is “0.18181818...” Not knowing that this repeating
decimal will send the Warp Drive into an unending loop, Starbuck
enters this decimal into the Warp Drive.
Chance returns with his coffee and recognizes the infinite loop.
He tells Starbuck the only way to override the Warp Drive is to
enter the fraction equivalent of 0.18.

8.NS.A.1
About this standard
Know that numbers that
are not rational are called
irrational. Understand
informally that every
number has a decimal
expansion; for rational
numbers, show that
the decimal expansion
repeats eventually,
and convert a decimal
expansion, which repeats
eventually into a rational
number.

What rational number should Cadet Starbuck enter into the Warp
Drive?

x = 0.181818...
100x = 18.181818...
100x – x = 18.181818... – 0.181818
99x = 18
Starbuck should enter:
18
2
x = 99 = 11

MidSchoolMath
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Warp Speed

2
11
1 of 2

Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Each fraction represents a rational number. Write the decimal expansion for each.
a)

5
12

0.416

b)

–

7
14

16
3

c)

-0.5

d)

5.3

126
9

e)

14.0 or 14

–

9
20

-0.45

2) Each decimal expansion below represents a rational number. Write the fraction equivalent for
each.

a) 0.16
16
99

b) -0.8
–

c) 1.32

8
9

8

d) 0.145
33

1 25 or 25

131
900

3) Complete the table by first determining if the given number is rational or irrational. If it is rational,
also write the fraction equivalent; if it is irrational, write ‘none’.

4) Determine if each statement is true or false.

MidSchoolMath
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The Number System

8.NS.A.2

Use rational approximations of irrational numbers to compare the size of irrational numbers,
locate them approximately on a number line diagram, and estimate the value of expressions (e.g.
π 2 ). For example, by truncating the decimal expansion of √2, show that √2 is between 1 and 2, then
between 1.4 and 1.5, and explain how to continue on to get better approximations.

LESSON: TREASURE HUNT

How far away is the final map point?
The best way to visualize and use irrational numbers is to approximate them with a decimal. In Treasure
Hunt, Caterina Fenn hires Tiberius Picklebottom to help her find her grandfather’s hidden treasure. Based
on a map and a few calculations, Tiberius determines the distance to the treasure is √2 miles. They must
approximate this distance in order to use the theodolite (the measuring device), and want to be as accurate
as possible to minimize their digging efforts.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Treasure Hunt Immersion video, whole-class.
• Restate the question: How far away is the final map
point?
• Facilitate classroom discussion; ask students: "What are
your ideas to help Tiberius?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Treasure Hunt Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The final map point and treasure is approximately 1.41 miles away!
MidSchoolMath
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Treasure Hunt

1

The Number System

8.NS.A.2
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #5

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Students will lean heavily on their knowledge of perfect square roots in order to approximate
irrational numbers. Consider giving a brief review.

1

Approximate √21 with whole numbers.

Kevin: To maximize student thinking and to help
conceptualize what it means to be irrational, have
students approximate irrational numbers without a
calculator. Encourage the use of the number line to
aid students in their thinking.

2

√16 < √21 < √25
4 < √21 < 5
Improve precision with guess and check.

3

4.62 = 21.26
4.52 = 20.25
2
4.58 = 20.9764
4.592 = 21.0681
Compare the approximation to answer options.

Megan: Consider giving small groups various pairs
of numbers to compare (√14 and 4, 3π and 9, 2√5
and 5, etc). Ask groups to decide which of the two
numbers in each pair is greater and to create as
good of an argument as possible to present to the
class. No calculators will best serve student thinking.

Launch the Clicker Quiz, whole-class.

MidSchoolMath

A: 2π ≈ 6.28

> √21 ≈ 4.58

B: 4.6

> √21 ≈ 4.58

2
C: 4 5

4

= 4.4

< √21 ≈ 4.58

D: √25 = 5
> √21 ≈ 4.58
Select the option that is not greater than √21.
2

C: 4 5

Clicker Quiz

Treasure Hunt

2
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Practice Printable
Name

Date

Period

TREASURE HUNT
What is the distance to the treasure?
Because of his success with Caterina Fenn, Tiberius Picklebottom
expects he may be hired to assist other treasure hunters on their
search for valuable items.
He is using his newfound knowledge about √2 to prepare for other
strange distances he may encounter on his other adventures. He
has started an entry in his diary to keep this helpful information.
Help Tiberius complete his diary entry.

8.NS.A.2
About this standard
Use rational
approximations of
irrational numbers to
compare the size of
irrational numbers, locate
them approximately on
a number line diagram,
and estimate the value of
expressions (e.g. π 2 ). For
example, by truncating the
decimal expansion of √2,
show that √2 is between
1 and 2, then between 1.4
and 1.5, and explain how
to continue on to get better
approximations.

MidSchoolMath
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1 of 2

Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
Find two consecutive integers to complete each inequality.

1) ? < √13 < ?

2)

3)

? < √78 < ?

3 and 4

8 and 9

? < √181 < ?
13 and 14

Compare each value using <, > or =.

4)

π
2

5) 4 56

√3

<

2

6) -√29

√22

>

>

-5 5

Order each list of values from least to greatest.

7) 1 23 , √10 , π,

9
4

2
8) 3√3 , √25 , 5 5 , 5.3

√25 , 3√3 , 5.3 , 5 25

2 9
1 3 , 4 , π, √10

9) - 23 , -3 38 , -√9 , - 78
25
3

78

-2√3 , -3 8 , - 25 , -√9

10) Place each value on the number line, and label it with the appropriate letter.
a) π3

b) √35

c) 2√5

d) √10

e) -√6

f) -√1

g) -2√2

HOW FAR FROM HOME PLATE
TO SECOND BASE?
The catcher at home plate often needs
to make a quick throw to second base.
According to the measurements shown on
the baseball diamond, the exact distance
is √16,200 feet. How far is that in decimal
form? (Round to the nearest hundredth.)
√16,200 feet ≈ 127.28 feet

MidSchoolMath
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8.EE
Expressions & Equations
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8.EE.A.1

Expressions & Equations

Know and apply the properties of integer exponents to generate equivalent numerical expressions.
For example, 32 × 3-5 = 3-3 = 1/33 = 1/27.

LESSON: THE BIG SHRINK

What command will bring Kyle back to his original size?
When learning integer exponent rules, it is crucial that students are able to connect the shortcuts to the longhand
form, showing they understand why and how the rules work. In The Big Shrink, brothers Kyle and Lyle are observing
Dr. Lecie Vector test out her Scale-O-Matic, a device that resizes objects using exponents. An exponent of 1 indicates
an object is at its original size, while positive exponents cause the object to grow and negative exponents cause the
object to shrink. She is currently writing commands to resize an orange. Dr. Vector is momentarily called away, leaving
Kyle and Lyle with the device. Kyle convinces Lyle to use the device on him, changing his size. Dr. Vector returns to a
very small Kyle begging to be returned to original size. Dr. Vector warns of the extreme side effects, and demands that
they use only one more command to return Kyle to original size. The data provided is the device screen showing the
commands used on Kyle and an entry box awaiting the final command.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play The Big Shrink Immersion video, whole-class.
• Restate the question: What command will bring Kyle
back to his original size?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play The Big Shrink Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: s9 is the command that will bring Kyle back to his original size (s1).
MidSchoolMath
32

The Big Shrink

1

Expressions & Equations

8.EE.A.1
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #5

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Consider using a base of 10 to introduce
students to exponent rules, as they've been working
with this base since Grade 5. It can help to explain
some of the rules which will then be applied to
different bases.
Kevin: When showing students exponent rules,
write out the expression in longhand form when
possible, so students understand the rule and aren't
just trying to memorize it. (n3 • n5 = n•n•n • n•n•n•n•n
= n8, which is why n3 • n5 = n3+5 = n8.)

1

Simplify by using the power-to-a-power rule.
(n4)2 = n4 • 2 = n8

2

Check by writing out expression longhand.
(n4)2 = n4 • n4 = n• n• n• n• n• n• n• n = n8

3

Choose equivalent expressions.
B: III & IV

Megan: Negative exponents can be difficult to
understand. It may help to have students think of
them in contrast to positive exponents. Positive
exponents ask us to multiply the base a certain
number of times. We might think of negative
exponents as asking us to divide by the base a
certain number of times (2-3 = ½•½•½ = 1/8).

Launch the Clicker Quiz, whole-class.

MidSchoolMath

Clicker Quiz

The Big Shrink
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Practice Printable
Name

Date

Period

THE BIG SHRINK
What command will bring Kyle back to his
original size?
Brothers Kyle and Lyle are again observing Dr. Lecie Vector test out
her Scale-O-Matic, a device that resizes objects using exponents.
An exponent of 1 indicates an object is at its original size, while
positive exponents cause the object to grow and negative
exponents cause the object to shrink. She is currently writing
commands to resize an orange. Dr. Vector is momentarily called
away, leaving Kyle and Lyle with the device. Kyle convinces Lyle
to use the device on him, changing his size. Dr. Vector returns
to a very small Kyle begging to be returned to original size. Dr.
Vector warns of the extreme side effects, and demands that they
use only one more command to return Kyle to original size. The
data provided is the device screen showing the commands used
on Kyle and an entry box awaiting the final command.
What command will bring Kyle back to his original size?

8.EE.A.1
About this standard
Know and apply the
properties of integer
exponents to generate
equivalent numerical
expressions. For example,
32 × 3-5 = 3-3 = 1/33 = 1/27.

The command to return Kyle to his original size is: s-1.

MidSchoolMath
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Evaluate the expressions in each table. Follow the pattern when necessary.
a)

b)

3) Complete each table by simplifying the given expression, marking an ‘X’ in the appropriate
answer column.

a)

b)

2) Simplify.
a) 23 • 2-3

b)

1

e)

60
62

( 23 )

c) (-2)4

8
27

4

3

f) 24 • 2-5 • 22

1
36

2

4) Simplify. Write your answer using only
positive exponents.

d) 4-2 • 44 • 40

(-2)

2

16

4
1
or 1
3
3

5) Write an expression that would result in
the given answer.

a

b) b-2b7b-6

1
b

b)

c) (3n)4

81n4

c) 4z6

a)

MidSchoolMath

3 •2

1
3125

a5
a2

3

3 2
2
h) (2 3) • 34

g) (5-2)2 • 5-1

a) z4

The Big Shrink

1
z5

Answers will vary.
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Expressions & Equations

8.EE.A.2

Use square root and cube root symbols to represent solutions to equations of the form x2 = p and
x3 = p, where p is a positive rational number. Evaluate square roots of small perfect squares and
cube roots of small perfect cubes. Know that √2 is irrational.

LESSON: SHIP SHAPE

How many boxes of each size will fit into a shipping container?
Finding a real-life application for using cube roots can be challenging. During Ship Shape, Freight Supervisor
Kate and her Head Stevedore are discussing the best way to load freight boxes of the same size into the
large shipping containers. The freight boxes are all perfect cubes and come in three different sizes – small,
medium and large. Students are tasked to figure out how many of each box size fit in a container, but first
must determine the dimensions by finding the cube root of the volume of each box. The data provided
is a bill of lading giving the volume of each box and the image of the shipping container labeled with its
dimensions.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Ship Shape Immersion video, whole-class.
• Restate the question: How many boxes of each size will
fit into a shipping container?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact, cut into halves, and distribute to
students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Ship Shape Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: Small Box: 52, Medium Box: 40, Large Box: 6
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Ship Shape

1

Expressions & Equations

8.EE.A.2
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #5

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Coach students to use proper
notation and symbols when solving
equations involving square roots and cube
roots. Refer to them as inverse operations of
squaring and cubing.
Kevin: Help students understand that
square roots of non-perfect squares and
cube roots of non-perfect cubes are
irrational numbers.
Megan: Keep in mind that when solving
square root equations, only the positive
solution is assumed unless ±√n is written.
For example: n2 = 36; n = ±√36; n = ±6.

Launch the Clicker Quiz, whole-class.

MidSchoolMath

1

Draw a model.

2

Determine side length.

3

√225 ft2 = 15 ft
Calculate perimeter.
4(15 ft) = 60 feet

Clicker Quiz

Ship Shape

2
37

Practice Printable
Name

Date

Period

SHIP SHAPE
How many boxes will fit?
Freight Supervisor Kate and the Head Stevedore decided that it
would be more efficient to have a sheet they could reference when
determining how many boxes to load into a shipping container.
The sheet they are creating will show the volume of various
perfectly-cubed boxes, the dimensions of each box, and the
number of boxes that will fit in a standard shipping container.
Help Freight Supervisor Kate and the Head Stevedore complete
their reference sheet.

8.EE.A.2
About this standard
Use square root and cube
root symbols to represent
solutions to equations of
the form x2 = p and
x3 = p, where p is a positive
rational number. Evaluate
square roots of small perfect
squares and cube roots of
small perfect cubes. Know
that √2 is irrational.
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Name

Date

Period

APPLYING THE STANDARD
How might this standard appear on a test?
Solve each equation for n.

2) 343 = n3

3) n3 = 729

5) 3√1000

6) √400

7)

9) √0.16

10) √-49

1) n2 = 81

n = ±9

n=7

2

20

0.4

n = + 13

n=9

Simplify.
10

4) 169 = n2

√ 2536

5
6

11) 3√-8

no solution

-2

8) 3√-1
-1

12) √0.04
0.2

13) Identify the rational and irrational square roots. Write them in the appropriate row.
3√9

√72

√121

√42

√225

√24

√81

3√27

√25

√12

√10

√30

3√45

3√1

Rational
√81 √225 3√27 3√1 √121 √25

Irrational
3√9 √42 √12 3√45 √72 √10 √24 √30

Solve each equation.

14) x2 – 12 = 4x + 56 – 4(x + 1)
x = ±8

15) 3x + x3 + 1 = 2(2x + 14) – x
x=3

16) This sugar cube box is a perfect cube and its volume is 1,728 cubic centimeters. The sugar
cubes inside are 1 cm x 1 cm x 1 cm.

a) How many sugar cubes fit along the length of the box?
12 sugar cubes
b) How many sugar cubes fit along the width of the box?
12 sugar cubes
c) How many sugar cubes fit along the height of the box?
12 sugar cubes
d) How much cardboard is used to make the box?
864 square centimeters
MidSchoolMath
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Expressions & Equations

8.EE.A.3

Use numbers expressed in the form of a single digit times an integer power of 10 to estimate
very large or very small quantities, and to express how many times as much one is than the
other. For example, estimate the population of the United States as 3 times 10⁸ and the population of
the world as 7 times 10⁹, and determine that the world population is more than 20 times larger.

LESSON: MALARIA MEDICINE

How many times greater should the spiroindolone dose be for a human than for
a mouse?

Knowing the rules for exponent operations when comparing numbers in scientific notation can be a timesaver, but is
not necessary. During Malaria Medicine, Doctor Sofia Martín is in India, covertly studying mice infected with malaria.
She is hoping to find a cure for malaria in humans. Having figured out the appropriate dose for mice and having cured
several, she reaches out to the scientific community for their help in determining a proper human dose. The data
provided is the doctor’s research notes, which includes information on malaria and the typical number of malaria cells
in both humans and mice.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Malaria Medicine Immersion video, whole-class.
• Restate the question: How many times greater should
the spiroindolone dose be for a human than for a
mouse?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Malaria Medicine Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The human dose should be 18,000 times greater than the dose for mice.
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8.EE.A.3
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #5

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Early experiences with scientific notation,
generally numbers with one non-zero digit followed
by zeros (2,000,000 = 2 x 106), lead students to
believe that the number of zeros always equals
the exponent. This does not hold true, though,
for numbers with more than one non-zero digit
followed by zeros (2,100,000 = 2.1 x 106). Emphasize
shifting of place value or decimal movement as
opposed to counting zeros.
Kevin: Help students understand that increasing or
decreasing an exponent by one actually increases or
decreases the value by a factor of ten.

1

Set up a ratio.

2

7 x 107 sq km
7 x 109 people
Use exponent rules to divide.
7 x 107 – 9
7

3

1 x 10-2
Interpret the results.
A: 1 x 10-2 sq km per person

Megan: As students perform multiplication and
division with numbers in scientific notation, connect
with the rules for exponents (from 8.EE.A.1) when
appropriate.

Launch the Clicker Quiz, whole-class.
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Practice Printable
Name

Date

Period

MALARIA MEDICINE
How many times greater should the
dosage be?
Before taking her human malaria studies “underground,” Doctor
Sofia Martín was also attempting to cure malaria in horses. As you
know, she has been conducting research using mice infected with
the dreadful disease. She has determined the correct spiroindolone dose for the mice and has cured many of them.
Doctor Martín believes she can use what she knows about the
mice to help find the correct dosage for horses. She believes the
dosage is proportional to the number of infected cells. Below,
find one of her lab reports. Help her determine how many times
greater the horse dose will be than the dose for mice.

8.EE.A.3
About this standard
Use numbers expressed in
the form of a single digit
times an integer power of
10 to estimate very large
or very small quantities,
and to express how many
times as much one is than
the other. For example,
estimate the population of
the United States as 3 times
10⁸ and the population of
the world as 7 times 10⁹,
and determine that the
world population is more
than 20 times larger.

1,800,000 times greater
The spiroindolone dose for horse is _____________
than the dose for mice.
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
Determine how many times greater Quantity A is than Quantity B.

1) Quantity A:
Quantity B:

6 x 10⁹
3 x 10⁷

2 x 102
200 times greater

2) Quantity A:
Quantity B:

3) Quantity A:

7 x 101⁵
7 x 10⁹

Quantity B:

1 x 10⁶
1,000,000 times greater

8 x 102
4 x 10-2

2 x 10⁴
20,000 times greater

4) Complete the table by approximating each celebrity’s annual salary using scientific notation.

Celebrity
Ralph Lauren
(Fashion Designer)
Leonardo DiCaprio
(Actor)
Cameron Diaz
(Actress)
Metallica
(Rock Band)
Katie Couric
(News Anchor)

Annual Salary

Approximate
Annual Salary
(in Scientific Notation)

$630,000,000

6 x 10⁸

$27,000,000

3 x 10⁷

$18,000,000

2 x 10⁷

$110,100,000

1 x 10⁸

$6,000,000

6 x 10⁶

For questions 5 - 7, use the table above. According to the “Approximate
Annual Salary,” about how many times greater is Ralph Lauren’s
annual salary than that of the given celebrity?

5) Leonardo DiCaprio
6 x 10⁸
3 x 10⁷

= 2 x 101

20 times greater

6) Cameron Diaz
6 x 10⁸
2 x 10⁷

= 3 x 101

7) Metallica
6 x 10⁸
1 x 10⁸

30 times greater

= 6 x 10⁰

6 times greater

8) The average worker ant weighs approximately 4 x 10-6 pounds, and a hippopotamus weighs
about 4 x 103 pounds. How many times greater is the weight of a hippopotamus than the weight
of a worker ant?
4 x 103
4 x 10-⁶
MidSchoolMath
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8.EE.A.4

Perform operations with numbers expressed in scientific notation, including problems where both
decimal and scientific notation are used. Use scientific notation and choose units of appropriate
size for measurements of very large or very small quantities (e.g. use millimeters per year for
seafloor spreading). Interpret scientific notation that has been generated by technology.

LESSON: THE GREAT DISCOVERY

Approximately how many red blood cells are in a typical adult human body?
As students work with very large and very small numbers, both in higher levels of math and in real world settings,
they will discover that expressing these numbers in scientific notation makes them easier to work with. In The Great
Discovery, Madame du Sang is a researcher in nineteenth-century Marseilles who wants to determine the number of
red blood cells in the human body. She has just found the volume of a single red blood cell and entered this data into
her notebook, along with the hematocrit (percentage of red blood cells) in a given blood sample. Additional data can
be found in a clipping indicating the amount of blood in the human body.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play The Great Discovery Immersion video, whole-class.
• Restate the question: Approximately how many red
blood cells are in a typical adult human body?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play The Great Discovery Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The human body has approximately 22,200,000,000,000 red blood cells.
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8.EE.A.4
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #2

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: When performing addition and subtraction
with scientific notation, it is helpful to make them
have the same exponent. The terms can then be
combined as like terms. Ex. 1.2 x 103 + 1.4 x 104 = 1.2
x 103 + 14 x 103 = 15.2 x 103 = 1.52 x 104
Kevin: Remind students to use shifting of place
value or decimal movement, as opposed to counting
zeros, when determining the appropriate exponent.

1

Convert to like units.

2

34 liters – 1.7 liters
Calculate the difference.

3

32.3 liters
Write the difference in scientific notation.
3.23 x 101 liters

Megan: Give students opportunities to explore
scientific notation on a device. Consider giving students a list of results in scientific notation, as seen in
a technological form (ex. 5.2E-4). Challenge students
to write problems using one of the four basic operations and numbers in scientific notation that would
produce those results. They can then check their
problem with the device.

Launch the Clicker Quiz, whole-class.
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Practice Printable
Name

Date

Period

THE GREAT DISCOVERY
How many red blood cells does Madame
du Sang have?
Madame du Sang is a scientific researcher in nineteenth-century
Marseilles. She has learned how to approximate the number of
red blood cells in a human body. She tests her own blood and
finds she has a hematocrit level of 36%. Help Madame du Sang
determine approximately how many red blood cells are in her
own body.

8.EE.A.4
About this standard
Perform operations with
numbers expressed
in scientific notation,
including problems
where both decimal
and scientific notation
are used. Use scientific
notation and choose units
of appropriate
size for measurements
of very large or very
small quantities (e. g.
use millimeters per year
for seafloor spreading).
Interpret scientific
notation that has been
generated by technology.
0.36 • 5 = 1.8 liters of red blood cells
1.8
1.8
=
• 1014 = 0.2 • 1014 = 2.0 • 1013 red blood cells
9 • 10-14
9
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
Solve. Express each answer correctly in scientific notation.

1) 309,800 grams + 2.6 • 102 kilograms =
309.8 kg + 2.6 • 102 kg = 3.098 • 102 kg + 2.6 • 102 kg = 5.698 • 102 kg

2) (7.6 • 10-6) ÷ (1.25 • 105) =
(7.6 • 10-6) ÷ (1.25 • 105) = (7.6 ÷ 1.25) • ( 10-6 ÷ 105) = 6.08 • 10(-6 – 5) = 6.08 • 10-11

3) A wasp is 1.39 • 10-4 meters long.

A pygmy rabbit is 2.4 • 10-1 meters long.
How much longer is the pygmy rabbit than the
wasp?
2.4 • 10-1 m – 1.39 •10-4 m = 2.4 • 10-1 – 0.00139 • 10-1 m
= 2.39861 • 10-1 m

4) The speed of light is 3 • 106 kilometers per second. How far does light travel in an hour?
3 • 106 km/sec • 60 sec/min • 60 min/hr = 10,800 • 106 km = 1.08 • 1010 km

5) A cyclist averages a speed of 15,500 meters per hour.

Choose a more appropriate unit for measuring her cycling
speed and convert this measurement into the chosen
units.
Cycling speed is usually measured in km/hr.
15,500 m/hr = 15.5 km/hr = 1.55 • 101 km/hr

6) A student reads 1.2 • 104 words in an hour. Choose a more appropriate unit for measuring his
reading speed and convert this measurement into the chosen units.

Reading speed is usually measured is words/min.
1.2 • 104 words/hr ÷ 60 min/hr = 0.02 • 104 words/min = 2 • 102 words/min
Use a calculator to solve these problems. Express each answer correctly in scientific notation.

7) 486,705 • 67,620 = The calculator will read 3.291099 e+10, which represents 3.291099 • 1010.
8) 0.00987226 • 0.00008 = The calculator will read 7.897808 e-7, which represents 7.897808 • 10-7.
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8.EE.B.5

Graph proportional relationships, interpreting the unit rate as the slope of the graph. Compare two
different proportional relationships represented in different ways. For example, compare a distancetime graph to a distance-time equation to determine which of two moving objects has a greater speed.

LESSON: SPACE RACE

Which ship will get to Candoran first?
Comparing information represented in different forms helps students to better see the relationships that
exist among those different forms. During Space Race, the crew of the ARCCOS are involved in a race and
realize that they are neck-and-neck with the Kardashian ship. Commander K-8 asks Lieutenant Chance to
determine which ship is going faster. He spills coffee on his workspace so he has to use different displays to
determine the speed of each ship. The data provided are the distometer display which shows a distancetime equation, and the radar display which shows a distance-time graph.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Space Race Immersion video, whole-class.
• Restate the question: Which ship will get to Candoran
first?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact, cut into halves, and distribute to
students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Space Race Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The ARCCOS (traveling 11.2 pps) will make it to the next checkpoint before the Kardashian ship
(traveling at 10 pps)!
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8.EE.B.5
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #6

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Students build on their work with
unit rates from Grade 6 and proportional
relationships in Grade 7 to compare graphs,
tables and equations of proportional
relationships.

1

∆y 4 – (-1) 5
=
= =5
∆x 0 – (-1) 1

2

Launch the Clicker Quiz, whole-class.

MidSchoolMath

Compare the slopes (coefficients) of each
equation to the slope of the line on the graph.
A:

Kevin: Unit rates (slope) are often represented
by fractions. Be sure to also refer to the fraction
as the "change in y over the change in x," and to
show how this relationship is represented on a
graph and a table.
Megan: Help students see that the variables in
an equation, a table of values, and points on a
graph are all the same information represented
in different ways. Spend time exploring this
idea, and reiterate it as often as possible.

Determine the slope of the line on the graph.

B:
C:
D:

3

6
<5
7
31
>5
5
23
<5
6
15
<5
8

Select the equation with a slope greater than 5.
B: y =

31
5

x

Clicker Quiz
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Practice Printable
Name

Date

Period

SPACE RACE
Which ship will get to Candoran first?
Commander K-8 has three teams entering the annual race to
Candoran. The teams have been practicing all week and have
been keeping track of their practice data. Use the practice data
to help Commander K-8 predict who will win the race. Explain
your reasoning.

ARCCOS
THX-1138

d = 9.8t
t
d

Time (seconds)
Distance (parsecs)

8.EE.B.5
About this standard
Graph proportional
relationships, interpreting
the unit rate as the slope
of the graph. Compare
two different proportional
relationships represented
in different ways. For
example, compare a
distance-time graph to a
distance-time equation
to determine which of
two moving objects has a
greater speed.

ARCCOS
PX-540-Z

ARCCOS
MP-341

Commander K-8 should predict the ARCCOS MP-341 to win the race. It shows the fastest
speed at 15 parsecs per second (indicated by the point (8, 120) in the graph
120 parsecs
÷ 8 seconds = 15 pps). The ARCCOS THX-1138 travels only 9.8 pps (as seen from the
coefficient in the equation). The ARCCOS PX-540-Z travels 10.2 pps (as seen by the constant
rate of change in the table
30.6 parsecs every 3 seconds = 10.2 pps).

MidSchoolMath

50

Space Race

1 of 2

Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
Determine the slope and unit rate.
Number
of Apples

Cost
($)

2

0.80

4

1.60

6

2.40

8

3.20

0.8
4
Slope 2 = 0.4 = 10 =
Unit rate $0.40 per apple

2) n = 1.5h
n is total inches of rain
h is number of hours
15
3
Slope 1.5 = 10 = 2
Unit rate 1.5 inches per hour

3)
Distance (miles)

1)

500
400
300
200
100
0

1 2 3 4 5 6
Time (hours)

300
4

75
= 150
2 = 1
Slope
Unit rate 75 miles per hour

2
5

The Most Rain Ever?
Consider that over 3.8 inches of rain fell in Lansing,
Michigan on Monday, August 11th, 2016 from 11
AM to 2 PM. News reporters want to know if that
sets the record for the city. In 1905, a record 1.2
inches of rain fell each hour for 3 hours. Which is
the greater rainfall?
The 2016 rainfall of 3.8 inches in 3 hours
(≈ 1.27 inches per hour) is greater than the 1905
rainfall of 3.6 inches in 3 hours (1.2 inches per hour).

4) Compare the proportional relationships. Which of the two stores charges the least for greeting
cards? Explain your reasoning.

Bob’s store charges $1.65 per card, as seen in the table.
Liv’s store charges less, $1.50 per card ($9.00 ÷ 6 cards = $1.50).
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8.EE.B.6

Use similar triangles to explain why the slope m is the same between any two distinct points on a
non-vertical line in the coordinate plane; derive the equation y = mx for a line through the origin
and the equation y = mx + b for a line intercepting the vertical axis at b.

LESSON: GHOST ISLAND

Is the ship on a straight course to hit Isla Fantasma?
Connecting geometry to algebra is fascinating, and here we will interpret the slope of a straight line as
a series of similar triangles. During Ghost Island, Captain Mary Read and her Sailing Master, Bonny Anne,
have departed Isla Verde, headed toward Isla Fantasma. They are working to verify that they are on a direct
course to reach Isla Fantasma, which holds the treasure of Calico Jack. The data provided are two maps:
one showing the triangle formed by Isla Verde and the ship’s current position, and one showing the triangle
formed by Isla Verde and Isla Fantasma.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Ghost Island Immersion video, whole-class.
• Restate the question: Is the ship on a straight course to
hit Isla Fantasma?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact, cut into halves, and distribute to
students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Ghost Island Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.
Answer: The ship is on course for Isla Fantasma. The similar triangles have proportional side lengths; and
thus, the line formed by the course of the ship has a constant slope of 23 .
MidSchoolMath
52

Ghost Island

1

Expressions & Equations

8.EE.B.6
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #2

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: When using similar triangles to discuss slope,
be sure to use the vertical side lengths/horizontal side
lengths, so that it demonstrates the "rise over run"
concept.
Kevin: Help students understand the difference
between a proprtional linear relationship (y = mx) and
a non-proportional linear relationship (y = mx + b). In a
proportional linear relationship, the (x, y) values have a
common ratio y/x and a common rate of change between
x-values and between y-values. In a non-proportional
linear relationship, the (x, y) values do not have a common
ratio, but there is still a common rate of change between
the x-values and a common rate of change between the
y-values.

1

Determine the ratio of the side lengths in ∆ADE.

2

AD = 10 – 2 = 8 =
=
= =1
DE 8 – 0
8
Determine the length of given side of ∆ABC.

3

4

B(0, 20) plus 18 horizontal units will arrive at
point C(x, y).

Megan: Use many graphs and many tables to demonstrate
the information above. Shown various examples, ask
students to identify proportional linear relationships and
non-proportional linear relationships by sight.

Launch the Clicker Quiz, whole-class.
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AB = 20 – 2 = 18 units
Use rules of similar triangles and corresponding
sides to find BC.
AB = 1
18 = 1
BC = 18
BC
BC
Interpret the results as they relates to coordinate
points.

C(0 + 18, 20)

C(18, 20)

Clicker Quiz
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Practice Printable
Name

Date

Period

GHOST ISLAND
Is the ship on course to hit the
island?
Aboard the ship Isosceles, Captain Mary Read and Sailing Master
Bonny Anne are headed to find more treasure.
They have departed Isla Fantasma and have set a course. They
hope to arrive at Isla Pinos. It is thought to hold the hidden treasure of One-Eyed Whitebeard.
Use the readings on the map to help Bonny Anne determine
whether the Isosceles is on course to hit Isla Pinos.

8.EE.B.6
About this standard
Use similar triangles to
explain why the slope m
is the same between any
two distinct points on a
non-vertical line in the
coordinate plane; derive the
equation y = mx for a line
through the origin and the
equation y = mx + b for a
line intercepting the vertical
axis at b.

Answers & reasoning may vary.
The two right triangles on the map, both originating from Isla Fantasma, are not
7
18
similar, as their corresponding sides are not proportional.
≈ 0.78
≈ 0.86
9
21
This means the position of the Isosceles does not lie on the same line as Isla Pinos,
and the ship will miss the island.
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Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Determine the slope, y-intercept and equation of line n and line p.
Line n
1
2
Slope: _____________

3 or (0, 3)
y-intercept:_____________

y= 1 x+3
2
Equation: ______________________________________
Line p

1

5
Slope: _____________

-4 or (0, -4)
y-intercept:_____________

y= - 1 x-4
5
Equation: ______________________________________

2) a) Plot each of these 3 points:
(-2, 5) (0, 4) (4, 2)

b) Draw the line on the graph and label it line z.
y= - 1 x+4

2
c) Write the equation of the line: ____________

3) a) Draw this line on the graph and label it line w.
y=x-5
b) Identify the slope and y-intercept.
1
-5 or (0, -5)
Slope: _________
y-intercept: _________

4) a) Determine the slope (m) for line f and line g.
Line f
m=

y
x

Line g
m=

y-b
x

b) Solve the above slope equations for y.
mx = y
y = mx
Equation for
proportional linear
relationship.

MidSchoolMath

mx = y – b
y = mx + b
Equation for
non-proportional
linear relationship.
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8.EE.C.7a

Expressions & Equations

Give examples of linear equations in one variable with one solution, infinitely many solutions, or no
solutions. Show which of these possibilities is the case by successively transforming the given equation
into simpler forms, until an equivalent equation of the form x = a, a = a, or a = b results (where a and b are
different numbers).

LESSON: THE BUSINESS GURU IN YOU!

What is the breakeven point for each business model?
Describe what is happening in each business.
Students must become aware that although there are many times in math where there is exactly one answer, there are also times
in which there are no answers or many answers. During The Business Guru in YOU!, Tony Ram Scott, a financial expert, addresses
the audience and congratulates them on "taking the first step toward financial nirvana!" He continues his presentation, focusing
on the importance of knowing the breakeven point for any business. He walks through an example, then asks the audience to
simplify the equations to find the breakeven point and to try to describe the business model. The data provided is Tony Ram
Scott’s presentation slide, showing the expenses = revenue equation for three businesses.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play The Business Guru in YOU! Immersion video,
whole-class.
• Restate the question: What is the breakeven point for
each business model? Describe what is happening in
each business.
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play The Business Guru in YOU! Resolution video,
whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.
Business descriptions will vary.

Answer: Business 1: x = 10,000
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Business 2: No solution

Business 3: Infinite solutions

The Business Guru in YOU!

1

Expressions & Equations

8.EE.C.7a
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #6

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Remind students of the many properties they can
use to help them solve more complex equations.

1

Kevin: Make sure students understand the meaning
behind solutions. If an equation has one solution, there
is only one number that makes the equation true. If an
equation has no solutions, there is no number anywhere
that will make that equation true. If an equation has
infinite solutions, all real numbers will make it true. The
reasons for this will become apparent in subsequent
standards that connect the equations to lines on a graph.

2

3

Megan: Help students discover the similar structure of
equations with no solution, one solution, and infinite
solutions. Consider providing them with a list of equations
along with an indication of the number of solutions it has.
Ask students to analyze the equations for patterns and
structure for each type.

Launch the Clicker Quiz, whole-class.

MidSchoolMath

Convert the fraction to a common denominator.
3
8

x–4=

2
8

x+3

Isolate the variable by using inverse operations.
3
8

x–

2
8

x=3+4

1
8

x÷

1
8

=7÷

1
8

x = 56
Check the solution by substitution.
3
8

(56) – 4 =

2
8

(56) + 3

21 – 4 = 14 – 3
17 = 17

Clicker Quiz
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Practice Printable
Name

Date

Period

THE BUSINESS GURU IN YOU!
What is the breakeven point for each
business model?
Financial expert Tony Ram Scott believes that anyone who wishes
to be financially independent must understand the importance
of the breakeven point–when money brought in (revenue) equals
money spent (expenses).
Look at the “expenses = revenue” equations for the three
businesses shown in Tony Ram Scott’s presentation slide. Find
the breakeven point for each business.

8.EE.C.7a
About this standard
Give examples of
linear equations in
one variable with one
solution, infinitely many
solutions, or no solutions.
Show which of these
possibilities is the case by
successively transforming
the given equation into
simpler forms, until an
equivalent equation of
the form x = a, a = a, or a
= b results (where a and b
are different numbers).

What is the breakeven point for each business?
Infinite

No solution Business 2: __________
x = 20,000
solutions
Business 1: __________
Business 3: __________
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The Business Guru in YOU!
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Observe each equation and determine the number of solutions. In the blank, write one solution,
infinite solutions, or no solution.

a) 8x – 9 = -4x + 15

One solution

b) 6 – 2h = -2h – 4

No solution

c)

1
3
3
1
n+ = + n
2
5
5
2

Infinite solutions
One solution

d) 0.72 – 3w = 5w + 0.28

2) Determine values of P and Q so that

3) Determine values of P and Q so

the equation has infinite solutions.

that the equation has no solution.

-14x + P = Qx + 18

Px – 17 = 22 + Qx

18
-14
P = _________
Q = _________

P = _________ Q = _________
Answers may vary, but P and Q must be equal.

Solve for the given variable.

4) -2c + 16 = 16 + 7c
c=0

7) 7(y + 3) = 5y + 8
y= -

13
2

5) 3x + 21 = -11 – 5x

6) 4b + 8 = 7b + 8 – 3b
b = all real numbers
(Infinite solutions)

x = -4

8) 4(3r + 5) = -8(2r + 1)
r = -1

9)

19
– 7 a=- 1 a+ 3
4
2
4
2

a=1

Complete each statement. Answers may vary.
the coefficients of x (or other variable) are
10) An equation (in simplest form) has no solution when ___________________________________
equal and the constants are different.
______________________________________________________________________________.
coefficients of x (or other variable)
11) An equation (in simplest form) has infinite solutions whenthe
______________________________
are
equal and the constants are the same.
______________________________________________________________________________
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Expressions & Equations

8.EE.C.7b

Solve linear equations with rational number coefficients, including equations whose solutions
require expanding expressions using the distributive property and collecting like terms.

LESSON: PETUNIA'S PICKLE PROBLEM
How many jars do they need to sell to break even?

When the solution to an equation is not easy to guess or isn’t obvious by inspection, using the properties of
equality to simplify the equation will help students find the solution. During Petunia’s Pickle Problem, Petunia
and her mother, Rosa, make and sell pickles, at times even traveling to sell their pickles. Rosa tells Petunia
that it’s important in any business to at least break even, or bring in as much money as they spent. Rosa then
asks Petunia to help her figure out how many jars of pickles they must sell to break even. The data provided
is Petunia’s notebook, detailing expense and income information, along with the break-even equation she
has written.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Petunia's Pickle Problem Immersion video, whole-class.
• Restate the question: How many jars do they need to sell
to break even?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Petunia's Pickle Problem Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: Rosa and Petunia must sell 26 jars of pickles to break even.
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Petunia's Pickle Problem

1

Expressions & Equations

8.EE.C.7b
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #5

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Remind students of the many properties they can use to help them solve more
complex equations.

1
2

Kevin: Encourage students to check their
solutions by substituting back into the
original equation.
Megan: Make sure to validate and share
various sequences used by students to
solve the same equation. It will help students to see the flexibility and creativity
that is possible in mathematics.

Simplify using the distributive property.
3
4

x + 6 = -6x + 15

Isolate the variable using inverse operations and the
addition property of equality.
3
4

x + 6 + 6x = -6x + 15 + 6x
27
4

27
4

3

x + 6 = 15

x + 6 – 6 = 15 – 6
27
4

x=9

Isolate the variable using inverse operations and the
multiplication property of equality.
27
4

x•

4
27

=9•

x=

4

MidSchoolMath
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Simplify.
x=

Launch the Clicker Quiz, whole-class.

4
27

4
3

Clicker Quiz

Petunia's Pickle Problem
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Practice Printable
Name

Date

Period

PETUNIA’S PICKLE PROBLEM
How many jars do they need to sell to
break even?
Petunia and her mom, Rosa, are frequently on the road selling jars
of their amazing pickles. Petunia is learning a lot about business
from her mom, including the breakeven point. The breakeven
point is when income from selling pickles equals expenses from
making the pickles.
Petunia keeps notes in her notebook about their income and their
expenses. She has written two equations, each using different values, for trips of differing lengths.
Solve each equation to determine the number of jars Petunia and
Rosa must sell to break even.

8.EE.C.7b
About this standard
Solve linear equations
with rational number
coefficients, including
equations whose
solutions require
expanding expressions
using the distributive
property and collecting
like terms.

x = 19 jars

x = 9 jars
MidSchoolMath
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
Solve each equation.

1) x + x + 2 + x + 4 + x + 6 = -12 – 16 + x + x

2) 3x – 5x + 6 – 10 + x = -4 + x + 9 + 3x

4x + 12 = -28 + 2x

-x – 4 = 5 + 4x

x = -20

x=- 5

3) -3(4 – 2x) = 2(3x – 6)

9

4) -4x + 15 – x = 2(6 –2x) – x

-12 + 6x = 6x – 12

-5x + 15 = 12 – 5x

Infinite solutions

No solution

6) QS is 60 units in length. Find QR.

5)

1
x + 13 + x = -9x + 23
5
6
x + 13 = -9x + 23
5
50

x = 51

(5x + 4) + (16 + 3x) = 60
x=5
QR = 29 units

7)

GIH and

JIK are vertical angles. What is the measure of each angle?
18x + 28 = 22x + 4
x=6
Each angle measures 136°.

8) Omarion and Savannah are both saving money for their summer trip.
Omarion started with $130 and puts in $10 every week.
Savannah started with $55 and puts in $25 every week.

a) Write and solve an equation that will determine the number of
weeks (w) when Savannah and Omarion have the same amount
in savings.
130 + 10w = 55 + 25w
w=5

b) At that point, how much savings will they each have?
They will each have $180.
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Expressions & Equations

8.EE.C.8a

Understand that solutions to a system of two linear equations in two variables correspond to
points of intersection of their graphs, because points of intersection satisfy both equations
simultaneously.

LESSON: SHOW ME THE MONEY

How could Bailey use a graph to explain Cage's contract offers?
As students move from single equations to systems of equations, it is important to explicitly point out the difference
in solutions: single number solutions versus xy-coordinate solutions. In Show Me the Money, football quarterback Tom
Cage is working with his agent, Bailey Simpson, on his offers for the upcoming season. The prior season, Cage was
"injured" so he didn’t play much. His only offers have come from the Arena football league. The Madison Meerkats
and the Tallahassee Jellyfish have shown interest and have sent Bailey their offers. The data provided are the contracts
from each team showing their offer in equation form.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Show Me the Money Immersion video, whole-class.
• Restate the question: How could Bailey use a graph to
explain Cage's contract offers?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact, cut into halves, and distribute to
students.
• Allow students work time. Ask students: "Does your answer
make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Show Me the Money Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: By graphing the equations given by each team, Bailey shows Cage the intersection point (5,
2000000), which is where he would make the same amount for both teams ($2,000,000 for 5 games). He
then needs to determine whether he thinks he'll play more or less than 5 games.
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1

Expressions & Equations

8.EE.C.8a
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #4

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Make sure students are comfortable
with converting various equation forms to
slope-intercept form, as they will be graphing
the lines formed by a system of equations.

1

Identify the point where the two lines intersect.

2

(4, 500)
Interpret the intersection point.
4 minutes, 500 meters
Donavan caught Trace at 4 minutes and 500 meters .

Kevin: Demonstrate for students that equations
with one solution are actually two lines that
intersect at one point. Equations that have no
solution are two lines that have the same slope
and are parallel. Equations that have infinite
solutions are exactly the same line.
Megan: Make sure students understand that a
solution to a system of equations is an ordered
pair that satisfies both equations.

Launch the Clicker Quiz, whole-class.
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Practice Printable
Name

Date

Period

SHOW ME THE MONEY
How could Bailey use a graph to explain
Cage’s contract offers?
Football quarterback Tom Cage and his agent, Bailey Simpson, are
reviewing recent offers that have come in from two teams, the
Kingsboro Kangaroos and the Hartford Hedgehogs.

Cage is having difficulty understanding the equations in the
contracts, so he asks Bailey to explain to him using a graph.

8.EE.C.8a

Use the equations to graph the line for each team contract. Then
explain what this means for Cage.

About this standard
Understand that solutions
to a system of two linear
equations in two variables
correspond to points
of intersection of their
graphs, because points of
intersection satisfy both
equations simultaneously.

What does this mean for Cage?
The two contracts intersect at (6, 1.8). This means that both teams would pay Cage $1,800,000
for 6 games. If he plays less than 6 games, the Kingsboro Kangaroos pay more. If he plays more
than 6 games, the Hartford Hedgehogs pay more.

MidSchoolMath
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Graph each line. Then complete the chart by marking ‘X’ in the appropriate column.
2y + 3x = 8
y=-

3
x+4
2

2) Match each system of equations with its corresponding solution.
a) 6x – 4y = 12
b) 4x + 2y = 10
c) 2x – y = 4
y=7–x

x – y = 13

(6, -7)

(0, -5)

x = -2y + 2

5x + 4y = -20

(4, 3)

3) The system of equations is graphed below.
3y = x – 3

d) y = -5

x – 3y = -7

(2, 0)

4) Graph the system of equations.
4x + y = 2

x–y=3

No solution
a) What is the solution? ______________

(1, -2)
a) What is the solution? ______________

b) Explain how you know.

b) If there is a solution, verify it by

The lines are parallel and do not intersect.

substituting the (x, y) coordinates into
each equation.
4x + y = 2
4(1) + (-2) = 2
2=2

MidSchoolMath
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x–y=3
1 – (-2) = 3
3=3
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Expressions & Equations

8.EE.C.8b

Solve systems of two linear equations in two variables algebraically, and estimate solutions by
graphing the equations. Solve simple cases by inspection. For example, 3x + 2y = 5 and 3x + 2y = 6
have no solution because 3x + 2y cannot simultaneously be 5 and 6.

LESSON: MARS ROCKS!
Will the two vehicles meet?

Knowing more than one method for solving a system of equations will help students "work smarter, not
harder." During Mars Rocks!, Delta Team Geologist Kim O’Hara is away from base on a long mission and is
running out of supplies. Her teammate, Decker, tells her that a supply vehicle is on the way to meet her
but that communications have been spotty, so they used her last known position to set the course for the
supply vehicle. O’Hara decides to use the radar to determine whether or not her exploration vehicle and the
supply vehicle will meet. The data provided is a radar graph showing the position of each vehicle over the
last three hours.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Mars Rocks! Immersion video, whole-class.
• Restate the question: Will the two vehicles meet?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Mars Rocks! Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: Equation for E.V. path: y = ½x + 2
The vehicles are not on course to meet up.
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Equation for supply vehicle path: y = ½x

Mars Rocks!

1

Expressions & Equations

8.EE.C.8b
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #3

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Review with students the process
for determining the equation of a line using
two points. It will be helpful for The Math
SimulatorTM task for this standard.
Kevin: Remind students that putting equations in the same form (slope-intercept
form, for example), will help them analyze
the system for similarities and differences. It
makes the system easier to work with.
Megan: Encourage students to check their
solutions by substituting the ordered pair
back into both original equations.

1

Because both equations are solved for y, set them
equal to each other.
- 12 x + 4 = 2x – 3

2

Isolate the variable using inverse operations and
addition property of equality.
-

MidSchoolMath

x+4+

1
2

x = 2x – 3 +
4=

3
4

5
2

1
2

x

4+3=
7=

x–3

5
x–3+3
2
5
x
2

Isolate the variable using inverse operations and
multiplication property of equality.
7•

5
Launch the Clicker Quiz, whole-class.

1
2

2
5

=

5
2

x•

2
5

14
5

=x

4

x = 2 5 = 2.8

Determine the y-coordinate by substitution.
y = 2(2.8) – 3
y = 5.6 – 3
y = 2.6
Choose the correct ordered pair.
D: (2.8, 2.6)

Clicker Quiz

Mars Rocks!
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Practice Printable
Name

Date

Period

MARS ROCKS!
Will the two vehicles meet?
Delta Team Geologist Kim O’Hara is out in the E.V. on another
mission. She is running out of supplies, so her teammate, Decker,
is sending a supply vehicle to meet her.
As frequently happens, weather is causing communications to
be unreliable. They used O’Hara’s last known position to set the
course for the supply vehicle and are not certain it will get to her.
She may have to alter her course.
Use the radar graph to help O’Hara determine if the two vehicles
will meet. If so, determine the coordinates where they will meet.

8.EE.C.8b
About this standard
Solve systems of two
linear equations in two
variables algebraically,
and estimate solutions by
graphing the equations.
Solve simple cases by
inspection. For example,
3x + 2y = 5 and 3x + 2y
= 6 have no solution
because 3x + 2y cannot
simultaneously be 5 and 6.

Yes at ( 2 , 5 )
Will the vehicles meet?
No
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
Determine how many solutions each system of equations will have: ONE SOLUTION, NO
SOLUTION, or INFINITE SOLUTIONS.

1) y = 3x + 1

2) y = 3x + 2

3) y = 2

-4x + y = 9

2y = 6x + 4

x=3

ONE SOLUTION

INFINITE SOLUTIONS

ONE SOLUTION

4)

5) Write your own

6) Write your own

system of equations
with infinite solutions.

system of equations
with no solution.

Answers will vary.

Answers will vary.

Must have equations that
simplify to be identical.

Must have equations that
simplify to have the same
slope, different y-intercepts

NO SOLUTION

Solve each system of equations.

7) x = 5y – 4

8) 3x – 0.6y = -0.9

9)

3
x + 2y = 8
2

-8x – 2y = -52

-0.5x + 0.12y = 0.16

3x = -4y + 16

(6, 2)

(-0.2, 0.5)

INFINITE SOLUTIONS

Braydon ran at a rate of 6 mph on his treadmill and then took a
walk outside at a rate of 2 mph. He went a total distance of 10
miles and it took him 2 hours.
How long did he run on the treadmill and how long did he walk
outside?
t = time on treadmill (hr)

6t + 2w = 10

t = 1 12 hr

w = time walking outside (hr)

t+w=2

w=
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1
2

hr

Mars Rocks!

Braydon ran on the treadmill for 1 12 hours,
and he walked outside for 12 hour.
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8.EE.C.8c

Expressions & Equations

Solve real world and mathematical problems leading to two linear equations in two variables. For
example, given coordinates for two pairs of points, determine whether the line through the first pair of
points intersects the line through the second pair.

LESSON: TRAINING DAY

How many belt buckles and how many hats did Mr. Houston order?
When students solve a system of equations, they must clearly define the variables they intend to use;
consider which method for solving the system would be most efficient; check their answer; and think about
what it means in context. During Training Day, Alex, a new employee of Sharp’s Leather, receives a phone call
from a customer while the boss is out to lunch. The customer tells Alex that he saw the store ad and ordered
belt buckles and hats for the Pee Wee Rodeo. The customer also tells him he ordered 26 items for $1140,
and is due to pick his order up this afternoon. Alex can’t find a physical order form, but he knows he has
to figure out the order, so as not to let Mr. Sharp down. He decides he can use algebra to figure it out. The
data provided is the store ad containing the prices for hats and belt buckles, as well as Alex’s written note,
documenting the customer’s purchase of "26 items for $1140."
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Training Day Immersion video, whole-class.
• Restate the question: How many belt buckles and how
many hats did Mr. Houston order?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Training Day Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: b + h = 26
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50b + 40h = 1140

The customer ordered 10 belt buckles and 16 hats.
Training Day

1

Expressions & Equations

8.EE.C.8c
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #4

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Consider allowing pairs or small
groups of students to cooperate to write
systems of two equations from a real world
context, as it can be challenging.
Kevin: As students create systems of
equations from real world contexts,
encourage them to clearly define the
meaning of each variable.
Megan: When appropriate, continue
to make graphical connections to the
algebraic work students are doing.

Methods may vary. Consider showing multiple methods.

1

Solve one equation for one variable.
c + g = 66

2

c = 66 – g

Substitute one equation into the other.
2(66 – g) + 4g = 174

3

Simplify and solve.
132 – 2g + 4g = 174
132 + 2g = 174

4

2g = 42
g = 21

Determine the value of remaining variable.
c + g = 66
c + 21 = 66
c = 45

5

Interpret the results.
(45, 21)
Farmer Wayne has 45 chickens and 21 goats.

Launch the Clicker Quiz, whole-class.
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Practice Printable
Name

Date

Period

TRAINING DAY
How many belt buckles and how many
hats did the customer order?
Alex just started his job at Sharp’s Leather. His boss, Mr. Sharp,
left him alone during the lunch hour, convinced he could handle
anything that might come up.
Alex received a phone call from a customer, saying he needed to
pick up his order of belt buckles and hats soon. Alex couldn’t find
the order form containing the details, but the customer said he
saw the store ad and bought 12 items for $530.
Not wanting to disappoint his boss, Alex decides he can use
algebra to figure out the customer’s order before he comes to pick
it up.

8.EE.C.8c
About this standard

Help Alex determine the number of belt buckles and hats the
customers ordered.

Solve real world and
mathematical problems
leading to two linear
equations in two
variables. For example,
given coordinates for two
pairs of points, determine
whether the line through
the first pair of points
intersects the line through
the second pair.

h + b = 12
40h + 50b = 530
5
7
The customer bought ____________
belt buckles and ____________
hats.
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Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Each pair of points forms a line:

A(5, 4) and B(1, -4); C(-6, 8) and D(6, -7).

a) Graph line AB and line CD on the

coordinate plane. At what point do the
(2, -2)
lines intersect? ___________

b) Write the equation of each line.
y = 2x – 6
Line AB: _________________
5
1
y=- x+
Line CD: _________________
4
2

c) Verify the intersection point by solving
the system of equations algebraically.
Methods may vary.

8x – 24 = -5x + 2
13x = 26
x=2

5
1
2x – 6 = - x +
4
2

y = 2(2) – 6
y=4–6
y = -2

(2, -2)

2) Solve the system of equations.
5x – 3y = -1
3x + 2y = 7

(1, 2)

3) The Sno-Cone Casa sells snow cones during the summer months.

They charge $4 per snow cone, or there is an option to join the
Sno-Cone Club, which charges a one-time fee of $20 and $1.50 for
each snow cone. For what number of snow cones (c) is the price (p)
the same, whether or not you join the club? What is the price?
p = 1.50c + 20
p = 4c

Whether or not you join the club, 8
snow cones will cost $32.

4) Some mixed nuts from Jar A (containing 55% peanuts) are combined
with some mixed nuts from Jar B (containing 40% peanuts), for a
total of 6 pounds. If the new mixture must be 50% peanuts, how
many pounds of mixed nuts are needed from Jar A and from Jar B?
A+B=6
0.55A + 0.40B = 0.50(6)
MidSchoolMath
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8.F
Functions

77

Functions

8.F.A.1

Understand that a function is a rule that assigns to each input exactly one output. The graph of a
function is the set of ordered pairs consisting of an input and the corresponding output.

LESSON: FLIGHT FUNCTIONS

Which of the displays on the assessment are functions?
The ability to understand, identify, and interpret functions is a skill that is key in higher mathematics, such
as Calculus, as well as in everyday life in areas such as personal finance. In Flight Functions, Darla Macguire is
training to become an air traffic controller. During training she states that a plane is in two locations at once.
Her trainer, Anita, stops her to explain this is impossible and asks her if she knows what a mathematical
function is. Macguire states that she does know about functions, and they have a quick discussion. Anita
gives her the task to determine which displays are functions before continuing her training. The data
provided is an image of the ATC Radar Function Assessment.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Flight Functions Immersion video, whole-class.
• Restate the question: Which of the displays on the
assessment are functions?
• Facilitate classroom discussion; ask students: "What are
your ideas?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Flight Functions Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: 1 & 4 are functions; 2 & 3 are not functions.
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Flight Functions

1

Functions

8.F.A.1
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #4

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: When introducing functions, students may
need help with the language "y as a function of x."
To understand that the value of y depends on what
x is, it might be helpful for students to picture a
function machine that spits out y-values after having
used the function on the input x.
Kevin: If the vertical line test is a strategy you wish
to use with students, be sure they can explain why
the test works. But use caution when applying the
vertical line test, as it is helpful for analyzing only
those graphs that have been defined as y being a
function of x.

1

Apply the vertical line test to graph for each answer
option.
A: (2, 2) Fails vertical line test. (2, 5) exists.
B: (-1, -3) Fails vertical line test. (-1, 3) exists.
C: (3, -2) Passes vertical line test. No other output
for x = 3.
D: (-4, 4) Fails vertical line test. (-4, 2) exists.

2

Choose the option that maintains the function.
C: (3, -2)

Megan: For relationships labeled as non-functions,
have students produce examples indicating that a
specific input has at least two outputs. Give students
many examples of non-functions so they have
experience with them.

Launch the Clicker Quiz, whole-class.
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Practice Printable
Name

Date

Period

FLIGHT FUNCTIONS
Which of the displays on the assessment
are functions?
Darla Macguire is training to be an Air Traffic Controller. One of the
assessments she must pass is the ATC Radar Function Assessment.
Being able to identify functions will help Macguire with many
tools used by ATCs.
Help Macguire complete the assessment below.

8.F.A.1
About this standard
Understand that a
function is a rule that
assigns to each input
exactly one output. The
graph of a function is
the set of ordered pairs
consisting of an input
and the corresponding
output.
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Determine whether each relationship represents a function and explain why or why not.

2) Complete the table.

3) Determine whether each of the following could be a graph of a function, and explain why or why
not:

a) A line that gradually increases in a diagonal manner
Yes. This graph would pass the vertical line test, with every x-value corresponding to only one
y-value.

b) A horizontal line
Yes. This graph would pass the vertical line test, with every x-value corresponding to only one
y-value (even though it is the exact same y-value for the entire graph).

c) A circle
No. This graph would not pass the vertical line test because almost every x-value would
correspond to two y-values.

d) A vertical line
No. This line would not pass the vertical line test because there’s only one x-value
corresponding to infinite y-values.
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Functions

8.F.A.2

Compare properties of two functions each represented in a different way (algebraically, graphically,
numerically in tables, or by verbal descriptions). For example, given a linear function represented
by a table of values and a linear function represented by an algebraic expression, determine which
function has the greater rate of change.

LESSON: HAPPY TRAILS
Which trail is faster?

A word problem, a graph, a table of values, and an algebraic equation can all be used to express the
same idea. Translating these ideas from one form to another can be useful, especially when two different
representations of functions have to be compared. In Happy Trails, cowgirl Dallas Sparks is looking for the
quickest way to get to Jalisco, México for work. She comes across a drifter, Cornelius Defray, who gives her
information about two possible trails that run the same distance, but with unknown rates of travel: Old Pico’s
Way and Brogan’s Trail. The data provided is a travel logbook which Dallas will use to find the rate of travel
for each trail: one from a verbal description and one from a table.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Happy Trails Immersion video, whole-class.
• Restate the question: Which trail is faster?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Happy Trails Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.
Answer: Old Pico's Way allows for the faster travel at 2.5 miles per hour (25 ÷ 10).
Brogan's Trail turns out to allow only 2 miles per hour.
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Functions

8.F.A.2
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #2

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: When describing a function and
discussing its properties, consider answering
questions like these: What is the slope? Is the
function increasing or decreasing? What is the
y-intercept? Is the function proportional? For what
x-values is the function positive or negative?

1

∆y = 3 =
= = 1.5
∆x 2

2

Kevin: As often as possible, have students
explain how the same information can be found
in verbal, tabular, graphic, and equation forms.
Megan: Consider showing one form of a
function and asking students to write down
everything they know about that function,
including details about its other forms. Share
out ideas as a class. Repeat with the various
forms of different functions.

Launch the Clicker Quiz, whole-class.

MidSchoolMath

Determine the rate of change (slope) of Function A.

Determine the rate of change (slope) of Function B.
∆y = 3 =
= =3
∆x 1

3

Select function with greater rate of change.
B: Function B

Clicker Quiz

Happy Trails
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Practice Printable
Name

Date

Period

HAPPY TRAILS
Which trail is faster?
Dallas “Do-Right” Sparks was successful as a cowhand in México,
but is ready to come back home. She decides to try out a new trail,
as Old Pico’s Way was a bit slow for her liking. She estimates the
new trail will be the same distance as Old Pico’s way.
Dallas keeps her travel details in the logbook she bought from the
drifter. That way, the Do-Right Passage will never be forgotten.
Use the logbook to determine if Old Pico’s Way or the Do-Right
Passage is faster.

8.F.A.2
About this standard
Compare properties
of two functions each
represented in a different
way (algebraically,
graphically, numerically
in tables, or by verbal
descriptions). For example,
given a linear function
represented by a table
of values and a linear
function represented by
an algebraic expression,
determine which function
has the greater rate of
change.

Old Pico’s Way: 2.5 miles per hour
Do-Right Passage: 3 miles per hour
According to the logbook, Do-Right
Passage is the faster trail.
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
Which statements about the
properties of Function A,
Function B, and Function C
are true?
Mark each true statement
with an ‘X’.

X 1a)
_______
_______ 1b)
_______ 1c)
_______ 1d)

Functions A, B, and C are linear.
Functions A, B, and C have y-intercepts below the x-axis.
Functions B is proportional.
The rate of change (slope) of Function A is less than the rate of change
(slope) of Function C.
_______ 1e) Function A and Function B both have a positive rate of change (slope).
X 1f) Function C is neither increasing nor decreasing.
_______
X 1g) At x = 1, the value of Function B is greater than the value of Function A
_______
and Function C.
X 1h) The equation for Function C is y = -5.
_______

2a) Draw Function D with a
rate of change (slope)
of 2 and a y-intercept
3

of 1.

2b) For Function E, write a

linear equation with a
greater rate of change
(slope) than Function D
and a y-intercept that is
below the x-axis.

2c) Create a table of values

that shows Function F
is proportional and has
a rate of change (slope)
of -3.

For 2b and 2c:
Answers may vary.
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8.F.A.3

Functions

Interpret the equation y = mx + b as defining a linear function, whose graph is a straight line; give
examples of functions that are not linear. For example, the function A = s2 giving the area of a square
as a function of its side length is not linear because its graph contains the points (1, 1), (2, 4) and (3, 9),
which are not on a straight line.

LESSON: LE MONSIEUR CHEF

Which cooking tasks are modeled by a linear equation?
Which cooking tasks are modeled by a non-linear equation?
Being able to determine the general shape of a graph just by looking at an equation is a skill that will help students to better
analyze and understand the behavior of functions. In Le Monsieur Chef, Chef Pierre regales the audience with his culinary secrets,
one of which is ze secret to le steak. He points us to a love story that was ruined by an overcooked steak, which has led him to pay
utmost attention to cooking times and has led him to develop equations for various cooking tasks. He challenges us to identify
whether each of ze cooking tasks are modeled by a linear or non-linear equation. The data provided is a page in Chef Pierre’s
cookbook showing equations used for various cooking tasks.
Download the Detailed Lesson Plan

The Math SimulatorTM
1 Immersion

Available on the Teacher Dashboard

• Play Le Monsieur Chef Immersion video, whole-class.
• Restate the question: Which cooking tasks are modeled
by a linear equation? Which cooking tasks are modeled
by a non-linear equation?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Le Monsieur Chef Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: Tasks modeled by a linear equation: Prepping Carrots, Roasting Chicken, and Adding Pass-NoGas. Tasks modeled by a non-linear equation: Baking Cookies and Cooking Pizza.
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Le Monsieur Chef

1

Functions

8.F.A.3
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #3

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Make sure students are comfortable manipulating
equations into various forms, especially slope-intercept
form. Consider providing some time for review of this skill.
Kevin: When students are unsure about classifying an
equation as linear (or even a function), encourage them to
create a table of values and to plot those values on a graph
to see the relationship visually. Remind students that a
constant rate of change between points indicates a linear
relationship.
Megan: Consider giving small groups an envelope
containing various graphs, tables and equations. Ask
them to classify them as being linear or non-linear, and
have groups share their results with each other, before
receiving confirmation from you. Once they have a correct
classification, ask them to jot down patterns or structures
they notice about those that are linear and those that are
non-linear.

Launch the Clicker Quiz, whole-class.

MidSchoolMath

1

Simplify the equation to isolate y.
y + 2 = -3x + 6
y = -3x + 4

2

Determine the if equation represents a function.
It appears as if any input x will yield one output y,
so it is a function.

3

Determine if the equation is linear.
y = -3x + 4
y = mx + b
Equation can be written in slope-intercept form,
so it is linear.

4

Select appropriate option.
B: Function, Linear

Clicker Quiz

Le Monsieur Chef

2
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Practice Printable
Name

Date

Period

LE MONSIEUR CHEF
Which cooking tasks are modeled by a
linear equation? Which cooking tasks are
modeled by a non-linear equation?
Chef Pierre takes his craft very seriously, so much so zat he has
developed his own cookbook to share with ze world. He knows
the importance of precision and attention to detail in ze kitchen,
and so he has worked very hard to develop a series of equations
that could be helpful to any aspiring chef.
Cooking tasks zat are modeled by linear equations are a bit
more predictable zan zose modeled by non-linear equations.
Consequently, Chef Pierre thinks it very important for any chef to
be able to distinguish tasks that are linear from tasks that are nonlinear.

8.F.A.3
About this standard

Take Chef Pierre’s challenge in ze cookbook. Identify which cooking
tasks are modeled by linear equations and which are modeled by
non-linear equations.

Interpret the equation y =
mx + b as defining a linear
function, whose graph
is a straight line; give
examples of functions
that are not linear. For
example, the function A
= s2 giving the area of a
square as a function of its
side length is not linear
because its graph contains
the points (1, 1), (2, 4) and
(3, 9), which are not on a
straight line.

MidSchoolMath

88

Le Monsieur Chef

1 of 2

Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) For each equation: complete a table of values, draw a graph, and consider the statements.
a) Complete the table of values for
c) Draw and label the graph for each equation.
equation 1: y = -2x + 4.

b) Complete the table of values for
equation 2: y = - 12 x2 – 2

d) Determine whether each statement is true or false. Write T or F in the blank.
Equation 1

Equation 2

T This graph is linear.
_____
F The y-intercept is (4, 0) and the
_____
slope is 2.
F As x increases by 1, y always
_____
increases by 2.
T This equation can also be written as
_____
y – 2 = -2(x – 1).

F This graph is linear.
_____
T The y-intercept is (0, -2)
_____
F As x increases by 2, y always
_____
decreases by 1.
F
_____ This graph has a constant rate of
change.
F The slope is - 12 .
_____

2) For each linear function on the graph, identify the slope (m) and the y-intercept (b). Then write
the equation in slope -intercept form.

a) Line p

b) Line q

- 14
m = _____

3
2
m = _____

c) Line r
0
m = _____

(0, 7)
b = _____

(0, -5)
b = _____

(0, 2)
b = _____

Equation:

Equation:

Equation:

y = - 14 x + 7
____________

y = 32 x – 5
____________

y=2
____________

3) Determine if each situation can be modeled by a linear equation. If so, write the linear equation
that models it. If not, write non-linear.

a)

On Day 0, there are 500 bacteria in a dish. The
number of bacteria doubles every day after that.
How many bacteria (y) are there after x days?

Non-linear
MidSchoolMath

b)

An online movie club charges a monthly fee of
$8.00 and $2.00 per movie downloaded. What is
the monthly cost (y) for x movies?

y = 2x + 8
Le Monsieur Chef
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Functions

8.F.B.4

Construct a function to model a linear relationship between two quantities. Determine the rate
of change and initial value of the function from a description of a relationship or from two (x, y)
values, including reading these from a table or from a graph. Interpret the rate of change and
initial value of a linear function in terms of the situation it models, and in terms of its graph or a
table of values.

LESSON: RACE DAY

How much gas will Romeo's car need for race day?
The ability to analyze and understand linear relationships is a task that spans across many disciplines, especially in
STEM fields. In Race Day, Lola 'Speed' Romeo is practicing for her upcoming race. Her crew chief, Marco Rossi, has a
plan to make the car lighter to enable Romeo to go even faster. Rossi plans to fill the car with the exact amount of fuel
that Romeo will need without running out during the race. He is convinced he knows a surprise that no other teams
know. The data provided is an image of the data from Rossi's clipboard and a flyer about the race, giving the total
distance of the race.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Race Day Immersion video, whole-class.
• Restate the question: How much gas will Romeo's car
need for race day?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact, cut into halves, and distribute to
students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Race Day Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The function to calculate fuel amount needed, based on the number of kilometers driven, is:
y = 0.5x + 1. For a 500-kilometer race, Romeo will need 251 liters of fuel.
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Functions

8.F.B.4
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #3

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Remind students that they may have
to work backward in a table or work between
values in order to identify the y-intercept (the
y-value when x = 0).
Kevin: When determining the rate of change,
make sure students are calculating ∆y/∆x, and
not the other way around. Remind them to pay
attention to whether the values are increasing
or decreasing.
Megan: Consider giving small groups an
envelope containing sets of various graphs,
tables, equations and verbal descriptions that
match. Ask students to find the matching
representations and to be preprared to defend
their choices.

Launch the Clicker Quiz, whole-class.

MidSchoolMath

1

Organize the given information.

2

Determine the rate of change (slope).
m = - 40
= -2
20

3

Determine the initial value (y-intercept).
b = 100

4
5

Write an equation for this relationship.
n = -2p + 100
Evaluate the equation for p = $25.
n = -2(25) + 100
n = 50
Priced at $25, the boutique owner will likely sell
50 pairs of jeans.

Clicker Quiz

Race Day

2
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Practice Printable
Name

Date

Period

RACE DAY
How much gas will Romeo’s car need for
race day?
Lola ‘Speed’ Romeo and her crew chief Marco Rossi are preparing
for a race. It is crucial to Rossi that he calculate the amount of fuel
needed to finish the race, while at the same time trying to keep
the car as light and fast as possible. He keeps notes on Romeo’s
practice runs. The length of the upcoming race is 700 km.
Use the practice data to determine the function that Rossi can use
to predict the amount of fuel needed (y), based on distance (x).
Then use that function to determine how much gas Romeo will
need to finish the entire race.

8.F.B.4
About this standard
Construct a function
to model a linear
relationship between two
quantities. Determine the
rate of change and initial
value of the function
from a description of a
relationship or from two
(x, y) values, including
reading these from a table
or from a graph. Interpret
the rate of change and
initial value of a linear
function in terms of the
situation it models, and
in terms of its graph or a
table of values.

y = 14 x OR y = 0.56x
25
Function: ___________________________
392
Rossi and Romeo need _________
liters of fuel for the race.
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Line d is shown in the coordinate plane.
a) What is the slope of line d? What does it mean?
3

m = - 4 or -0.75
As x increases by 1, y decreases by 0.75.
b) Write the equation for line d in slope-intercept
form (y = mx + b).
y=- 3x–2
4
c) Determine the value for x on line d when
y = 25.
x = -36
d) What is the equation of a line that is
parallel to line d and passes through the
point (0, 5)?

y=- 3x+5
4
2) Movie Madness is a digital movie supscription service that charges a $5 monthly member fee and
$0.50 for every premium download.

a) Write a linear equation to show the relationship between the number of movies downloaded (x)
and total monthly cost (y), for Movie Madness.
y = 0.5x + 5
b) Determine the cost of downloading 6
movies and 10 movies in a month.
6 movies – $8 10 movies – $10
c) Using your answers above and the
coordinate plane at the right, graph the
relationship between movies downloaded
(x) and monthly cost (y) for Movie Madness.

d) Line n, on the graph to the right, shows the
linear model for Fantastic Flicks, another
movie subscription service. Write the
equation of line n.
y = 0.25x + 3 or y = 14 x + 3
e) Use the equation to describe the movie
subscription service for Fantastic Flicks.
Fantastic Flicks charges a monthly member fee of $3 and charges $0.25 per movie download.
f) Determine which subscription service is a better deal, if you download an average of 8
movies a month.
Fantastic Flicks is the better deal, charging $4 less for 8 movies.

MidSchoolMath
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Functions

8.F.B.5

Describe qualitatively the functional relationship between two quantities by analyzing a graph
(e.g. where the function is increasing or decreasing, linear or nonlinear). Sketch a graph that
exhibits the qualitative features of a function that has been described verbally.

LESSON: TWIN TACTICS

How will Jordan draw the rest of the graph?
Interpreting graphs and sketching them to tell an accurate story is often a difficult skill for students, so it’s helpful for them to
experience the many characteristics of a graph. In Twin Tactics, twins Jon and Jordan Wonder are about to have an important
business meeting about the stock of their company, Wonder Toys. Normally they present together, but today Jon tells Jordan that
he’s going to have to handle meeting himself, as his flight encountered a storm and had to make an emergency landing. Jordan is
nervous, but Jon has the idea to feed Jordan the stock information through a Bluetooth earpiece while Jordan makes a graph live
for the meeting attendees. Jon gives Jordan the first piece of information, and Jordan draws the first line. The data provided are
Jordan’s graph and the stock information that Jon is providing to him.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Twin Tactics Immersion video, whole-class.
• Restate the question: How will Jordan draw the rest of
the graph?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact, cut into halves, and distribute to
students.
• Allow students work time. Ask students: "Does your answer
make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Twin Tactics Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.
Answer:
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Functions

8.F.B.5
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #5

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: When students are interpreting a graph,
it is imperative that they know what variables are
represented on the two axes.
Kevin: Students may need extra practice reading,
writing, and interpreting inequalities representing
intervals on a graph (e.g. -2 < x ≤ 6).
Megan: Consider giving small groups the same
graph, with axes labeled (time/distance, time/speed,
time/height). Set up the context (a car driving to
a gas station, a boy walking to school, a ball being
thrown in the air, etc.). Ask groups to write the
story of what is happening. Have groups share
out and respectfully critique each other's stories
until arriving at a consensus about what occurred
according to the graph.

Launch the Clicker Quiz, whole-class.

MidSchoolMath

1

Analyze the table.
+ 0.25
+ 0.25
+ 0.25
+ 0.25

2

Time Height above
(sec)
water (ft)
0
10
+ 0.1
0.25
10.1
+ 1.1
0.5
11.2
– 0.3
0.75
10.9
– 0.9
1
10

Interpret the rate of change.
Even though time is increasing by a constant rate, the height
above the water is not changing by a constant amount. Therefore
it is not a linear function.
As time increases, the height above the water increases, but
somewhere between 0.5 and 0.75 seconds, it changes direction
and begins to decrease.

3

Select the appropriate answer.

4

D: Non-linear function that increases then decreases.
Discuss the result in the context of a diver, maybe
sketching a graph.

Clicker Quiz

Twin Tactics

A diver begins on the diving board at a height above the water.
She jumps up, increasing her height above the water. She reaches a
peak, then begins to come down, decreasing her height above the
water, until she hits the water at height 0.

2
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Practice Printable
Name

Date

Period

TWIN TACTICS
How will Jordan draw the rest of the graph?
Twins Jon and Jordan Wonder are about to have an important
business meeting about the stock of their company, Wonder
Toys. Normally they present together, but Jon tells Jordan that
he’s going to have to handle the meeting himself, as his flight has
been canceled and he won’t make it back for the meeting.
Jordan is nervous, but Jon decides to feed Jordan the stock
information through a Bluetooth earpiece, while Jordan makes
a graph live for the meeting attendees. Jon tells Jordan the first
piece of information, and Jordan draws the first part of the graph.
How will Jordan draw the rest of the graph?

8.F.B.5
About this standard
Describe qualitatively the
functional relationship
between two quantities
by analyzing a graph (e.g.,
where the function is
increasing or decreasing,
linear or nonlinear).
Sketch a graph that
exhibits the qualitative
features of a function
that has been described
verbally.
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Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1)

Consider the following function. Decide if each statement is true or false. Write T or F in the blank next to
the statement.

T

a) The function is constant for -5 < x < -1 and 6 < x < 7.

T

b) The function decreases at a variable rate for
-8 < x < -5.

F

c) The function increases for 3 < x < 8.

F

d) The maximum value is y = 4, and the minimum
value is y = -7.

F

e) When x ≥ ¼, y ≤ 0.

T

f) When x ≤ 0, y > 0.

T

g) For -5 < x < -1 and 6 < x < 7, the function has zero
slope.

T

h) For -1 < x < 3 the function has a negative slope.
For 7 < x < 8 the function has a positive slope.

2)

F

i) The function has one x-intercept.

T

j) The y-intercept is greater than 0.

Match each scenario with the graph that it describes. Write the graph number in the blank next to the
statement.

3

a) A bathtub is filled at a constant rate of 2 gallons per
minute.

4

b) A bathtub contains 4 gallons of water.

1

c) A bathtub is drained at a constant rate of 1 gallon
per minute.

2

d) A bathtub is filled at a constant rate of 1 gallon per
minute.

3)

Ben washed dishes when he got home from school. Using the details provided, sketch a graph depicting
Sketches may vary.
Ben’s experience.
Ben took two minutes to fill the sink to half-full. He then
washed the dishes for 8 minutes. He took about 3 minutes to
drain half the water out and to fill it back up to half-full with
new warm water. It took him four minutes to finish washing
the rest of the dishes. Then he drained the water. It took Ben
20 minutes in total from start to finish.
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8.G
Geometry

99

8.G.A.1a-c

Geometry
Verify experimentally the properties of rotations, reflections and translations:
a) Lines are taken to lines, and line segments to line segments of the same length.
b) Angles are taken to angles of the same measure.
c) Parallel lines are taken to parallel lines.

LESSON: ARTEMIS TRANSFORMS
Who is correct - Zeus or Poseidon?

Visualizing what happens to a figure as it is moved in space is often difficult for students. However,
understanding transformations is helpful for real-life tasks, such as arranging furniture in a room, and has
applications in occupations such as interior design, architecture, and engineering. In Artemis Transforms, the
young goddess Artemis tries to settle a dispute between Zeus and Poseidon as to what happens to the size
of a figure when it is rotated, translated, and reflected. Zeus believes the figure will increase in size, while
Poseidon believes it will decrease in size. The students are given a figure on an xy-plane that they can use to
explore these transformations.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Artemis Transforms Immersion video, whole-class.
• Restate the question: Who is correct - Zeus or Poseidon?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Artemis Transforms Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: They are both wrong. The figure remains the same size, as rotation, translation and reflection
are rigid transformations.
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Artemis Transforms

1

Geometry

8.G.A.1a-c
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #3

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Before teaching this concept, consider
asking students for their intuitive ideas about
what will happen to a figure when it slides to
a new location, or turns, or reflects. Then give
them examples of figures under those various
transformations and ask them to prove (or disprove)
their ideas using measurements for side lengths,
angles, and other properties.
Kevin: Be sure to provide students with plenty
of time to learn to use tools, like compasses and
protractors, and technology while working through
this standard.

1

Observe each new image.
A: Same shape, exact same size.
Transformation
B: Same shape, different proportion.
Not a transformation.
C: Same shape, exact same size.
Transformation
D: Same shape, exact same size.
Transformation

2

Select appropriate answer.
B

Megan: Encourage students to use prime
notation (ABC, A'B'C', etc.) to help keep track of
vertices from the pre-image to the image(s) under
transformations.

Launch the Clicker Quiz, whole-class.
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Practice Printable
Name

Date

Period

ARTEMIS TRANSFORMS
Who is correct - Zeus or Poseidon?
Zeus and Poseidon return from their race to find Artemis still at
work on her assignment. In another problem, she has to identify
the transformations that took place for figure ABC to become
figure A’’’B’’’C’’’. Zeus says a rotation, a reflection, and a translation
were completed, in that order. Poseidon says that a reflection, a
translation, and a rotation were completed, in that order.
Who is correct –Zeus or Poseidon?
You can use a model (drawings, graphs, cut-out shapes) to help you.

8.G.A.1a-c
About this standard
Verify experimentally
the properties of
rotations, reflections, and
translations:
a) Lines are taken to lines,
and line segments to line
segments of the same
length.
b) Angles are taken
to angles of the same
measure.
c) Parallel lines are taken
to parallel lines.

Both gods could be correct, depending on the angle of rotation, the axis of reflection, and
the distance and direction of the translation. For example, Zeus could rotate the figure 90°
counterclockwise around the origin, reflect it over the y-axis, and translate it down 14 units.
Poseidon could reflect the figure over the x-axis, translate it 15 units to the left, and rotate it 90°
counterclockwise around the origin. Accept any answer that demonstrates accurate reasoning.
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Artemis Transforms
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Transformations can sometimes change the size, shape, and/or position of a figure.

Determine whether each transformation in the table would change the size, shape and/or
position of a figure. Write Yes or No in each box.

2) Look at Image A. Then, determine whether each Image (1 through 4) is a reflection, rotation, or
translation of Image A. If it is none of these, write none. Explain your reasoning for each.

1234-

Rotation. It is the same size and shape but is turned.
None. It appears to be a rotation, but it is not the same size.
None. It appears to be a reflection, but it is not the same shape.
Translation. It is the same size and shape but it is in a new position.

3) Image C is a rotation of Image B. Find the corresponding parts of the
two images, and write the missing information in the chart.

Use Image B and Image C to complete each sentence.
congruent
4) In these images, the corresponding parts are _________________________.

5) In Image B, line segments FG and HI are parallel.

LM
NO
This means that, in Image C, line segments ________
and ________
are also parallel.
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8.G.A.2

Geometry

Understand that a two-dimensional figure is congruent to another if the second can be obtained
from the first by a sequence of rotations, reflections, and translations; given two congruent twodimensional figures, describe a sequence that exhibits the congruence between them.

LESSON: KNEE REPLACEMENT

What series of transformations will map the MRI image onto the Replacement
Image?
The ability to create congruent figures in different orientations is an essential skill in many career fields,
including architecture, engineering, and medicine. In Knee Replacement, Dr. Perkins and his assistant are
directing the Transforma software through a series of geometric transformations to prepare precise knee
implants. The doctor must use Transforma to map a prospective patient’s MRI to an image of the implant to
make sure the piece is identical (congruent). The data provided are images on a coordinate grid of both the
patient’s MRI and an image of the replacement.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Knee Replacement Immersion video, whole-class.
• Restate the question: What series of transformations will
map the MRI image onto the Replacement Image?
• Facilitate classroom discussion; ask students: "What are
your ideas?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Knee Replacement Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: First the MRI image is rotated 90° around Point A. Then it is reflected over the line x = -4 and
translated 4 units right and 2 units down. (There are other possible sequences.)
MidSchoolMath
104

Knee Replacement

1

Geometry

8.G.A.2
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #6

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Students are introduced to congruency
(≌), which is proved at this stage by two figures
being mapped onto one another by a series of
rigid transformations.
Kevin: Provide students with tools to help
them visualize and perform transformations
(graph paper, tracing paper, rulers, compasses &
proctractors).
Megan: For Grade 8, rotations are likely going
to focus on multiples of 90°. Convention states
that positive angles indicate a counterclockwise
rotation, but for clarity, ask students to specify
the direction of a rotation. Student must also
indicate the point of rotation, usually a vertex
on the figure or the origin of the xy-plane.

Launch the Clicker Quiz, whole-class.
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1

Observe size of figures on graph.
E
E
E
E

1

Same size
Same size
Same size
Different size. Cannot be formed by E.

Determine if translation and reflection would move E
onto the congruent figures.
E
E
E
E

3

A
B
C
D

A
B
C
D

Translation and reflection would work.
Must be rotated.
Must be rotated.
Not the same size.

Select appropriate option.
A: Figure A

Clicker Quiz

Knee Replacement
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Practice Printable
Name

Date

Period

KNEE REPLACEMENT
What series of transformations will map the
MRI image onto the Replacement Image?
Dr. Perkins and his assistant are preparing a knee implant for a
patient. They will use the voice-activated Transforma software to
map the MRI image onto the Replacement Image.
Study the images on the screen and determine the commands
(mathematical transformations) that Dr. Perkins needs to tell
Transforma to map the MRI image onto the replacement image.

8.G.A.2
About this standard
Understand that a twodimensional figure is
congruent to another
if the second can be
obtained from the
first by a sequence of
rotations, reflections,
and translations; given
two congruent twodimensional figures,
describe a sequence that
exhibits the congruence
between them.
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TRANSFORMATIONS MAY VARY.
One possibility:
1) Translate 7 units to the right and 2 units down.
2) Rotate 90° clockwise about point D.
3) Reflect across the line y = 3.
Another possibility:
1) Rotate 90° counter clockwise about Point A.
2) Translate 1 unit left and 4 units down.
3) Reflect across the line x = -4.

Knee Replacement

1 of 2

Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) A student claims that any two shapes are congruent if one can be formed from the other by a
series of rotations or reflections. Is the student correct? Explain your answer.

The student is only partially correct. Congruent shapes can also be formed by translations.

2) A transformation is made to triangle ABC to form

10

triangle DEF (not shown). Then another transformation
is made to triangle DEF to form triangle GHJ. Describe
these transformations. What is the relationship between
triangles ABC and GHJ? Explain your answer.
TRANSFORMATIONS MAY VARY.
The first transformation could be a rotation
90° clockwise about the origin. The second
transformation could then be a reflection across
the x-axis. The two triangles are congruent because
the second was formed from the first by a series of
transformations.

y

8
6
B

A
8

6

D

E

4

C
4

2

F

2

2
2

4

6

8

X

J

4
6

G

H

3) Prove that ABCD is congruent to JKLM. Describe the

transformations that would be made to ABCD to form
JKLM.
TRANSFORMATIONS MAY VARY.
ABCD is congruent to JKLM because JKLM can be
formed by a series of transformations. First, ABCD
can be reflected across the line x = 2. Then it can be
translated 6 units up and 5 units to the right. This will
form the figure JKLM.

4) Quadrilateral A has four congruent sides that are each six units long. Quadrilateral B also has

four congruent sides that are each six units long. Are the shapes congruent? How could you use
transformations to prove your answer?
You cannot tell if the shapes are congruent because you do not know their angle measures. One
could be a square, and one could be a rhombus. The only way to know for sure would be to see if
one maps onto the other by a series of transformations.
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Geometry

8.G.A.3

Describe the effect of dilations, translations, rotations and reflections on two-dimensional figures
using coordinates.

LESSON: TILE TRANSFORMATION
What are the coordinates of the new design?

Connecting the geometry of the coordinate plane to algebra using coordinates is very powerful. During Tile
Transformation, the eclectic Miss Cartesia tells the designer that she wants a special piece of artwork laid
in her tile floor. Miss Cartesia informs the designer that her previous designer drew up the plans all wrong
and that she wants it 1) larger, 2) turned around and 3) moved by the window. The designer decides to use
the tile floor as a grid, and uses the old plans to create transformation rules that will move the design to the
correct spot. The data provided are the plans for original design and the specific transformations that Miss
Cartesia desires.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Tile Transformation Immersion video, whole-class.
• Restate the question: What are the coordinates of the
new design?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Tile Transformation Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The new coordinates are A’’’(-4, -2) B’’’ (-6, -4) C’’’ (-10, -4) D’’’ (-10, 0) E’’’ (-6, 0).
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1

Geometry

8.G.A.3
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #5

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: For introductory purposes to coordinate rules for transformations, consider using
the following assumptions: all reflections will
be over the x or y axis; all rotations are assumed
to be around the origin and in the counterclockwise direction; all dilations are assumed to
be centered about the origin.

1

Apply rue to coordinates for dilation about the center.
Dilation by scale factor of 3: (x, y)
(1, 1)
(2, 1)
(1, 2)
(2, 2)

Kevin: Provide students with tools to help them
visualize and perform transformations (graph
paper, tracing paper, rulers, compasses & proctractors).

2

(3x, 3y)

(3, 3)
(6, 3)
(3, 6)
(6, 6)

Select correct coordinate.
B: (6, 3)

Megan: When indicating coordinate rules for
transformations, especially for reflections, refer
to the negative sign as "the opposite of," so as
to maintain clarity when the original coordinates are negative.

Launch the Clicker Quiz, whole-class.
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Clicker Quiz

Tile Transformation
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Practice Printable
Name

Date

Period

TILE TRANSFORMATION
What are the final coordinates?
Miss Cartesia was so impressed by her new designer’s work that she
wants to have another piece of her art laid into the tile floor in her
beach home. This time, however, Miss Cartesia has no blueprints.
All she has are the original coordinates of where the artwork would be
placed if in the center of the room. She has sent the designer to her
beach house with handwritten instructions on how to transform the
artwork to her specifications. She again would like the piece dilated,
rotated and translated to just the perfect spot.

Help the designer determine the final coordinates of the artwork.

8.G.A.3
About this standard
Describe the effect of
dilations, translations,
rotations, and reflections
on two-dimensional figures
using coordinates.

Final Coordinates:

A'

( -11 , -3 )

B'

( -5 , 6 )

C'

( -8 , 12 )

D'

( 4 , 12 )

E'

( 1 , 6 )

F'

( 7 , -3 )
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Tile Transformation
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Name

Date

Period

APPLYING THE STANDARD
How might this standard appear on a test?
Write the new coordinates of each point after the given transformation.

1) Translate 3 units right, 4 units down
(-5, 2)

( -2 , -2 )

3) Dilate by a scale factor

2) Reflect over the y-axis

of

( -4 , 12 )

(4, -12)

1
2

, centered at origin
( -3 , -7 )

(-6, -14)
Write the coordinate rule to show what happens to (x, y) for each transformation.

4) Dilate by a scale factor of 4, centered at origin
(x, y)

(x, y)

( 4x , 4y )

6) Rotate 90 counterclockwise about the origin
(x, y)

5) Translate 6 units left, 5 units down

( -y

,

x

( x-6 , y-5 )

7) Reflect over the x-axis
(x, y)

)

(

x

,

-y

)

Plot and draw each image after the given transformation.

8) Reflect

ABC over the line y = -1.
Label the image A'B'C'.

MidSchoolMath

9) Rotate

WXYZ 90
counterclockwise about the origin.
Label the image W'X'Y'Z'.
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Geometry

8.G.A.4

Understand that a two-dimensional figure is similar to another if the second can be obtained from
the first by a sequence of rotations, reflections, translations and dilations; given two similar twodimensional figures, describe a sequence that exhibits the similarity between them.

LESSON: DAKOTA JONES AND THE HALL OF RECORDS
How can Dakota prove this could be the site of the Hall of Records?

Similar figures are used in many real life situations, particularly when actual dimensions are too large to be
measured comfortably, as in architecture and astronomy. In Dakota Jones and the Hall of Records, archaeologist
Dakota Jones must provide reasonable evidence that she has located the ancient Hall of Records to obtain
permission to excavate the site. The data provided are her two resources, the Amarna drawing and a map
created by Terrain Infiltrating Radar, which appear to show similar images. Download the Detailed Lesson Plan

The Math SimulatorTM
1 Immersion

Available on the Teacher Dashboard

• Play Dakota Jones and the Hall of Records Immersion video,
whole-class.
• Restate the question: How can Dakota prove this could
be the site of the Hall of Records?
• Facilitate classroom discussion; ask students: "What are
your ideas?"

2 Data & Computation
• Print the Data Artifact, cut into halves, and distribute to
students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Dakota Jones and the Hall of Records Resolution video,
whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.
Answer: The building footprints are proven similar by a clockwise rotation of 90° about the origin,
followed by a dilation by a scale factor of 5.
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Dakota Jones and the Hall of Records

1

Geometry

8.G.A.4
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #2

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: As students explore similarity with
transformations, take time to analyze the images
afterward. Measure the side lengths and the angles. What
do students notice? Angles are the same measure; side
lengths have been changed by the factor of dilation; side
lengths in new image have the same ratio as side lengths in
the pre-image.

1

A: Reflection & translation are rigid transformations.
New figure would be congruent.
B: Rotation & reflection are rigid transformations.
New figure would be congruent.
C: Rotation & translation are rigid transformations.
New figure would be congruent.

Kevin: After having experience with similar figures on
a coordinate grid, help students transition to analyzing
figures without a grid to determine if they are similar or
not.
Megan: Help students understand that a dilation works
by moving the points of a figure along a ray, beginning at
a fixed center, and multiplies the distance from the center
by a common scale factor. A scale factor greater than 1 will
enlarge the figure, while a scale factor less than one will
reduce the figure (similar to concepts in 5.NF.B.5).

Launch the Clicker Quiz, whole-class.
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Analyze transformations given in answer options.

D: Translation is rigid, but dilation scales a figure
proportionally. New figure would be similar.

2

Choose option that would create a similar shape.
D: translation 2 units down, dilation by a scale
factor of 2

Clicker Quiz

Dakota Jones and the Hall of Records
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Practice Printable
Name

Date

Period

DAKOTA JONES AND THE HALL OF
RECORDS
How can Dakota prove this is the sanctuary
of the Small Aten Temple?
Dakota Jones is an archaeologist working on a dig in Egypt. She
has just used her knowledge of transformations to locate the
site of the ancient Hall of Records. As she continues to study the
drawing of Amarna, she spots a shape that looks like the sanctuary
of the Small Aten Temple (both shown in blue). Use the Amarna
drawing, the aerial photo of the site, the coordinate grid, and your
knowledge of transformations to tell whether she is correct.

8.G.A.4
About this standard
Understand that a twodimensional figure is
similar to another if the
second can be obtained
from the first by a
sequence of rotations,
reflections, translations,
and dilations; given two
similar two-dimensional
figures, describe a
sequence that exhibits
the similarity between
them.

Yes, Dakota is correct. The figure in the photo can be formed from the figure in the Amarna
drawing, first by a dilation centered at the origin with a scale factor of 2 and then by a
translation 12 units to the right.
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) You are given triangle XYZ. You want to use a sequence of transformations to create another

triangle that is smaller but not congruent to XYZ. Which transformation must be included in that
sequence? Explain why.
The sequence must contain a dilation. Otherwise, the new figure will be congruent to ABC
because the size of the shape will not be changed.

2) A transformation is made to triangle

ABC to form triangle DEF (not shown).
Then another transformation is made
to triangle DEF to form triangle GHJ.
Describe these transformations.
Then tell whether ABC and GHJ are
congruent, similar, or neither. Explain
why.
TRANSFORMATIONS AND
SEQUENCE MAY VARY.
The first transformation was a rotation
90° clockwise about the origin. The
second transformation was a dilation
with a scale factor of 2 centered at the
origin. The two triangles are similar
because the second was formed from
the first by a series of transformations.

3) Prove that ABCD is similar JKLM.

Describe the transformations that
would be made to ABCD to form JKLM.
TRANSFORMATIONS AND
SEQUENCE MAY VARY.
ABCD is similar to JKLM because
JKLM can be formed by a series of
transformations. First, ABCD can be
reflected across the x-axis. Then it
1
can be dilated by a scale factor of 3
centered at the origin. This will form
the figure JKLM.

MidSchoolMath

Dakota Jones and the Hall of Records

2 of 2

115

8.G.A.5

Geometry

Use informal arguments to establish facts about the angle sum and exterior angle of triangles,
about the angles created when parallel lines are cut by a transversal, and the angle-angle criterion
of similarity of triangles. For example, arrange three copies of the same triangle so that the sum of the
three angles appears to form a line, and give an argument in terms of transversals why this is so.

LESSON: PUPPY PARALLELS

What is the measure of each angle in the diagram?
Knowledge of angles created by parallel lines and triangles is useful in fields such as astronomy and physics,
as well as in the building trades. In Puppy Parallels, a team of developers has created an app that helps dog
owners meet for play dates. However, the app does not yet recognize areas that are not located directly
on streets. The developers plan to solve this problem by coding the app to recognize angle measurements
based on the lines created by parallel streets. The data provided is a tablet image of a map of the local park,
which is marked with two parallel streets, a transversal, and the resulting angles.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Puppy Parallels Immersion video, whole-class.
• Restate the question: What is the measure of each angle
in the diagram?
• Facilitate classroom discussion; ask students: "What are
your ideas?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Puppy Parallels Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The acute angles all have measures of 42°. The obtuse angles all have measures of 138°.
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1

Geometry

8.G.A.5
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #3

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Students will likely need a review of how
to use a protractor, if they will be exploring angle
measures.
Kevin: Allow students to explore figures before
formally introducing the concepts. Consider giving
them figures on paper (triangles with and without
extended sides, parallel lines cut by one transversal,
etc.) to measure and analyze, noting points of
interest.
Megan: Once students have explored with figures
and key facts have been discovered, consider
presenting students with a problem in which they
have to use those key facts to prove something.

1

Extend sides of triangle to form exterior angles.

2

Subtract each angle from 180° to determine
measures of exterior angles.

3

Identify smallest exterior angle.
B: 77°

Launch the Clicker Quiz, whole-class.
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Practice Printable
Name

Date

Period

PUPPY PARALLELS
What is the measure of each angle in the
diagram?
A team of developers has created an app that helps dog owners
meet for play dates. However, the app does not yet recognize areas
not located directly on streets. There is a lake that is a popular
meeting place for dog owners, and the developers can add it to
the app if they can determine the angle measures shown.
Use your knowledge of angles and transversals to find the missing
angle measures.

8.G.A.5
About this standard
Use informal arguments
to establish facts about
the angle sum and
exterior angle of triangles,
about the angles created
when parallel lines are
cut by a transversal, and
the angle-angle criterion
of similarity of triangles.
For example, arrange three
copies of the same triangle
so that the sum of the three
angles appears to form a
line, and give an argument
in terms of transversals
why this is so.
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All the acute angles measure 79°.
All the obtuse angles measure 101°.
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Period

APPLYING THE STANDARD

How might this standard appear on a test?
Study the diagram. Tell whether each statement is true or false and explain why.

1) The measures of angles 4, 7, and 11 add up to 180°.
True. The measures of the angles of a triangle
always add up to 180°.

2) Angle 6 is an exterior angle of the triangle.
False. Angles 5 and 6 together make up the
angle that is exterior to angle 7.

3) The measures of angles 3 and 4 add up to 180°.
True. Angle 3 is exterior to angle 4, so they are
supplementary.

4) If lines r and s are parallel, angle 5 is congruent to angle 1.
True. Angles 1 and 5 would be corresponding
angles.

5) Are lines j and k parallel? Explain your answer.
They are parallel. The angle to the left of
the 132° angle is its supplement and must
measure 48°. This corresponds to the 48° angle
made by line j and the transversal. This means
that lines j and k must be parallel.

6) Are these right triangles similar? Explain your answer.
They are not similar. To be similar, at least two angle
measures must be the same. In triangle ABC, the three
angles must be 52°, 90°, and 38°, which add up to 180°.
In triangle XYZ, the three angles must be 42°, 90°, and
48°, which add up to 180°.The triangles only have one
angle with the same measure, so they are not similar.
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8.G.B.6

Geometry
Explain a proof of the Pythagorean Theorem and its converse.

LESSON: PHIL AND NED'S INCREDIBLE LESSON
What is her explanation?

The Pythagorean Theorem has many applications in real life and in higher levels of math and science. In Phil
and Ned’s Incredible Lesson, Phil and Ned have set two boards and think the corner “looks” square. Their boss
steps in and explains the importance of ensuring square corners for a solid foundation. She helps them see
how the Pythagorean Theorem can help them determine if a corner is indeed square. The data provided is a
diagram of the boards used to make the formwork for the concrete, along with the board lengths.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Phil and Ned's Incredible Lesson Immersion video,
whole-class.
• Restate the question: What is her explanation?
• Facilitate classroom discussion; ask students: "What are
your ideas?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Phil and Ned's Incredible Lesson Resolution video,
whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.
Answer: The boss explains that the boards will form a triangle if you include the hypotenuse as a side.
If the three side lengths satisfy the Pythagorean Theorem, then it is known that the corner opposite the
hypotenuse is a perfect 90°. She shows Phil & Ned that 62 + 82 = 102.
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1

Geometry

8.G.B.6
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #5

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Students have already discovered not
every set of side lengths will form a triangle. Give
students an opportunity to discover (on grid paper)
combinations of side lengths that will form right
triangles. Challenge them to discover as many as
possible.
Kevin: Take the right triangles students discovered
from above activity and have students find the areas
of squares of off each side. Ask students to record
results for each triangle in a chart, prompting them
to notice any patterns of interest.

1

2

A: 7 ft, 24 ft, 25 ft

Megan: Be sure students understand that the leg
measurements of a right triangle (a and b) are
interchangeable, but the hypotenuse (c) is the
longest side, always across from the right angle.

Launch the Clicker Quiz, whole-class.
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Check each group of measurements against the
Pythagorean Theorem.
A: 72 + 242 ≟ 252
49 + 576 = 625
B: 82 + 162 ≟ 202
64 + 369 ≠ 400
C: 92 + 182 ≟ 272
81 + 324 ≠ 729
D: 122 + 152 ≟ 202
144 + 225 ≠ 400
Choose option that satisfies the Pythagorean Theorem.

Clicker Quiz

Phil and Ned's Incredible Lesson
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Practice Printable
Name

Date

Period

PHIL AND NED’S INCREDIBLE LESSON
What is Sandy’s explanation?
Phil and Ned are construction workers who are checking another
framework for concrete to make sure it also forms a right angle.
This framework has boards that will be cut at 5 feet and 7 feet. The
diagonal distance between the points on the boards is 9 feet long.
Their supervisor, Sandy, tells them that the boards do not form a
right angle.
What is Sandy’s explanation?

8.G.B.6
About this standard
Explain a proof of the
Pythagorean Theorem
and its converse.

Side a is 5 feet long, side b is 7 feet long, and side c is 9 feet long.
The Pythagorean Theorem states that a2 + b2 = c2.
a2 + b2 = c2
52 + 72 ≟ 92
25 + 49 ≟ 81
74 ≠ 81
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Name

Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Describe how you would use one of these diagrams to prove the Pythagorean Theorem.

a)

b)

a) When you place squares along all the sides of a right triangle, the sum of the units in the squares along sides a and
b equals the units in the square along side c.
b) Accept any reasonable proof. The two most common are:
• Rearrange the yellow triangles to form two rectangles. The area of the white square is c2, and the area of the
yellow rectangles can be subdivided into two squares that have areas of a2 and b2. This gives you the equation
a2 + b2 = c2.
• The area of the yellow triangles is 4( 12 ab), or 2ab. You can also subtract the area of the white square (c2) from the
total area (a + b)2 to find the area of the yellow rectangles. 2ab = (a + b)2 – c2, which simplified gives you a2 + b2 = c2.

2) Determine if each set of side lengths forms a right triangle. Mark an ‘X’ in the appropriate column.

3) Write a problem that someone must use the converse of the Pythagorean Theorem to solve.
Provide the correct answer.
Answers will vary. Student must give the measurements of the three sides in the problem and ask
whether they form a right triangle. Student answers should show correct use of the converse of the
Pythagorean Theorem.
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8.G.B.7

Geometry

Apply the Pythagorean Theorem to determine unknown side lengths in right triangles in realworld and mathematical problems in two and three dimensions.

LESSON: THE ROAD LESS TRAVELED
Which route is faster?

The Pythagorean Theorem is one of the most useful concepts in mathematics, and it can be applied in
many life situations. In The Road Less Traveled, sisters Sonia and Misha are on another one of their road trips,
reminiscing about their dad. They are going to back to their hometown to have dinner with their mom and
her new friend, Steve. They don’t want to be late, so they are trying to figure out the quickest route from
where they are. The data provided is a map image showing the two possible routes the sisters can take (the
two routes form a right triangle), as well as the speed limit for each route.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play The Road Less Traveled Immersion video, whole-class.
• Restate the question: Which route is faster?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play The Road Less Traveled Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: Distance on dirt road: 632 + 162 = c2 c = 65 miles

Dirt Road = 65 miles ÷ 45 mph = 1.44 hours Highway = 79 miles ÷ 60 mph = 1.32 hours
The highway route is faster, although the adventurous girls decide to take the dirt road route anyway.
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Geometry

8.G.B.7
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #6

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Be sure students are correctly
substituting values into the formula,
namely that c should always be the side
that is across from the right angle.

1

Kevin: When calculating square roots that
are not perfect, students should know that
keeping the radical form (√12) is an exact
answer, while the decimal (≈ 3.5) is just an
approximation.

Find the length of the base diagonal.
82 + 22 = c2
64 + 4 = c2
68 = c2
c = √68 (≈8.25)

2

Use the base diagonal and height to find d.
(√68)2 + 62 = d2
68 + 36 = d2
104 = d2
d = √104 ≈ 10.2 units

Megan: If, when using the formula,
students mistakenly multiply values by 2
instead of squaring them, remind them of
the proof using actual squares drawn off
the sides of the right triangle.
Launch the Clicker Quiz, whole-class.
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Practice Printable
Name

Date

Period

THE ROAD LESS TRAVELED
Which route is faster?
Sisters Sonia and Misha love road trips in their van, as they get
to be with each other and reminisce about their late father. They
are again headed out on the road, their destination being a ghost
town they heard about. They signed up for the last tour of the
day, so they don’t want to be late.
Help Sonia and Misha decide which route will get them to the
ghost town the fastest.

8.G.B.7
About this standard
Apply the Pythagorean
Theorem to determine
unknown side lengths
in right triangles in realworld and mathematical
problems in two and
three dimensions.
County Roads 45 & 32:

County Road 290:

15 miles + 36 miles = 51 miles

152 +362 = c2

51 miles ÷ 55 mph ≈ 0.93 hrs

225 + 1296 = c2
1521 = c2
39 miles = c
39 miles ÷ 45 mph ≈ 0.87 hrs
The fastest route is:

County Roads 45 & 32

MidSchoolMath

126

County Road 290

The Road Less Traveled

1 of 2

Name
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Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) For each triangle, find the length of the missing side. Round to the nearest tenth, if necessary.
a)

b)

c ≈ 10.6 cm

c)

b = 16 mm

2) In ∆XYZ, YW is perpendicular to XZ. The

dimensions are shown in centimeters.
What is the length, in centimeters, of XZ?
Round to the nearest tenth, if necessary.

d)

a or b ≈ 18.7 yd

c ≈ 17.5 units

3) What is the perimeter of the triangle?

Round to the nearest tenth, if necessary.
Perimeter ≈
43.6 units

XZ = 18 cm

4) How long are the poles for the teepee,
assuming an extra 3 feet for the top?
Round to the nearest tenth, if necessary.

5) Dixie is laying sod in her yard, shown

below. How many square feet of grass
sod should she purchase?
Dixie should
purchase 448
square feet of
sod.

Pole length ≈
16.4 feet

6) The area of ∆DEF is 12.3 square units.

What is the perimeter?
Round to the nearest tenth, if necessary.

7) Determine the lengths of the legs (a and b)

of the right triangle so that the hypotenuse
has a length of √13 units.
2
a = _________
units
3
b = _________
units

Perimeter ≈
17.4 units
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Geometry

8.G.B.8

Apply the Pythagorean Theorem to find the distance between two points in a coordinate system.

LESSON: SEEKING SAFE HARBOR
Can they get to New Providence by dawn?

Students need to be comfortable imagining right triangles formed by a diagonal line on a coordinate plane.
During Seeking Safe Harbor, Captain Mary Read and Sailing Master Bonny Anne are trying to outrun a storm.
The closest destination, Morgan’s Bluff, is full of Pirate Hunters, so their only option is New Providence, which
is a bit far. They determine they can safely beat the storm if the distance to New Providence is less than 21
nautical miles. The data provided are the positions (shown as coordinates on map) of the ship Isosceles, of
the island of Morgan’s Bluff, and of the island of New Providence. The three entities form a right triangle.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Seeking Safe Harbor Immersion video, whole-class.
• Restate the question: Will they make it to New Providence by dawn?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Seeking Safe Harbor Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: They will make it to New Providence by dawn. The distance is 20.8 nautical miles, which is less
than 21 nautical miles.
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Geometry

8.G.B.8
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #5

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Students may need a bit of practice
drawing right triangles between two points
on a grid.
Kevin: When two points are on a grid, it's
intuitive to count vertical and horizontal
distances between them. Focus on connecting that to using the coordinates to find the
distance between them (6.NS.C.8 & 6.G.A.3),
so students feel confident when a grid isn't
present.

1

Find the horizontal and vertical distance between
the two points.
Horizontal distance:
Vertical distance:
y2 – y1
x2 – x1
3 – (-1) = 4
-2 – 1 = -3

2

Substitute these values into the Pythagorean
Theorem for a and b.
42 + (-3)2 = c2
16 + 9 = c2
25 = c2
c= 5

Megan: Formal use of the Distance Formula
is not yet expected. Students who need a
challenge might be presented with the task
of its derivation.
Launch the Clicker Quiz, whole-class.

MidSchoolMath

Clicker Quiz

Seeking Safe Harbor

2
129

Practice Printable
Name

Date

Period

SEEKING SAFE HARBOR
Will they make it to New Providence by
dawn?
Bonny Anne has decided it important to have emergency routes
planned. She has identified two other possible landing locations
on the map –Drakes Pass and High Rock.
Based on the given information, determine:
1)the distance between the Isosceles and Drakes Pass.
2)the distance between the Isosceles and High Rock.

8.G.B.8
About this standard
Apply the Pythagorean
Theorem to find the
distance between two
points in a coordinate
system.

Drakes Pass:
122 + 22 = c2
c = √148 units
c ≈ 12.2 units

12.2 nmi

High Rock:
52 + 72 = c2
c = √74 units
c ≈ 8.6 units
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Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Point C is located at (4, -3) and Point D is located at
(2, 5).

a) Plot and label Points C and D on the graph.
b) Determine the distance between them to
the nearest tenth of a unit.
82 + 22 = c2
c = √68 units
c ≈ 8.2 units

2) Given are the endpoints of two line segments. How much longer is line segment AB than line
segment CD?
Line segment
AB is 2 units
longer than line
segment CD.

Line segment AB:
A (-4, -6) and B (4, 9)

Line segment CD:
C (-6, 5) and D (6, -4)

82 + 152 = c2

122 + 92 = c2

c = √289 units
c = 17 units

c = √255 units
c = 15 units

3) Identify Point R so that the diagonal distance
between Point P and Point R is 5 units.
Point P: (1, 1)
Point R: (
,

)

Shown are many possible answers.
Any point that forms a right triangle
with legs of 3 units and 4 units is
acceptable.

4) A medical helicopter flies about 150

miles per hour. Use the map to determine
approximately how long it will take the
helicopter to reach the hospital from the crash
site.
Strategies may vary.
The helicopter will reach the hospital
in approximately 16 minutes.
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Geometry

8.G.C.9

Know the formulas for the volumes of cones, cylinders, and spheres and use them to solve real
world and mathematical problems.

LESSON: THE DAWN OF ANESTHESIA

How many ether bottles should they add to the large bottle?
The ability to understand and utilize number sense to decipher dimensions and apply volume formulas to real-life
problems is beneficial in higher level math and science. In The Dawn of Anesthesia, Dr. Gavin Byrne and medical student
Virginia Morrison are working in a laboratory to create a new anesthesia formula. The formula is a mix of chloroform
and ether, which is safer than ether alone. Due to the high cost of ether, the doctor would like to make sure that they
open only the necessary amount of bottles, so as not to waste any. Dr. Byrne asks Virginia to perform the calculation to
determine the number of bottles needed. The data provided is a page from Virginia’s notebook showing the diagram
of the spherical bottle containing the chloroform and the ether bottle, along with notes on the components for the
anesthesia formula.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play The Dawn of Anesthesia Immersion video, whole-class.
• Restate the question: How many ether bottles should
they add to the large bottle?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play The Dawn of Anesthesia Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: 18 bottles of ether should be added to the large bottle.
MidSchoolMath
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1

Geometry

8.G.C.9
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #3

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Consider engaging students in handson activities, filling figures with rice to compare
their volumes. Such activities may lead students
to derive the formulas and to better conceptualize them.
Kevin: Spend time explaining volume formulas
for cylinders, cones and spheres by breaking
them down, illustrating the meaning of the
parts as they relate to the figure, and discussing
their similarities and differences.

1

You may ask students to reason before doing any
calculations, comparing shapes and dimensions.

2

Calculate volume of each shape in answer options.
A: 13 πr2h =

1
3

π(4)2(10) ≈ 167.47 cu. ft.

B: πr2h = π(5)2(12) ≈ 942 cu. ft.
C: 43 πr3 =

3

4
π(2)3 ≈ 33.49 cu. ft.
3

Select option with largest volume.
B: A cylinder with a radius of 5 feet and a height
of 12 feet

Megan: Remind students that 3.14 is only an
approximation for π, so if answers seem off by
a bit, they should try using a few more digits of
π in their calculations. Or they could keep their
answers in terms of π to be more exact.

Launch the Clicker Quiz, whole-class.
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Practice Printable
Name

Date

Period

THE DAWN OF ANESTHESIA
How many ether bottles should they add
to the large bottle?
As word spreads of Dr. Byrne’s new formula for anesthesia, the
demand grows across Europe. Larger quantities of the mixture
must be made, so Dr. Byrne enlists Virginia to help him with the
necessary calculations.
Help Dr. Byrne and Virginia determine the number of bottles of
ether they need to add to the chloroform.

8.G.C.9
About this standard
Know the formulas for
the volumes of cones,
cylinders, and spheres
and use them to solve real
world and mathematical
problems.

They need to add 2250 bottles of ether.

Volume of Chloroform
Half the volume of a sphere:

( 43 πr3) ÷ 2
( 43 π • 153) ÷ 2

14130 ÷ 2
7065 cubic inches
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Volume of Ether
Volume of a cylinder:
πr2h
π(0.5)2(2)
1.57 cubic inches

Amount of ether to add
Ratio calls for half as much
ether as chloroform.
Chloroform : Ether
2:1
7065 : 3532.5
3532.5 cu. in. ÷ 1.57 cu. in. per bottle =
2250 bottles

The Dawn of Anesthesia
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Period

APPLYING THE STANDARD

How might this standard appear on a test?
1) Using your knowledge of the volume of cones, fill in the unknowns in the table below.

2) A cylinder has a radius of 4 inches and a

height of 10 inches. A sphere has a radius
of 5 inches. Find the difference of their
volumes to the nearest tenth of a cubic
inch.

3) If a cylinder has a diameter of 10 feet and
a volume of 300π cubic feet. What is the
height of the cylinder?

12 feet

20.9 cubic inches OR 21.0 cubic inches

(Depending on the number of times numbers are
rounded)

4) Calculate the total volume of the figure, in
terms of π.

5) In the figure below, the cylinder is solid and
water is to fill the rest of the figure. What is
the volume of water that will fill the figure?
Round your answer to the nearest tenth.

391.67π cubic units

215 cubic inches
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Statistics & Probability

8.SP.A.1

Construct and interpret scatter plots for bi-variate measurement data to investigate patterns of
association between two quantities. Describe patterns such as clustering, outliers, positive or
negative association, linear association, and non-linear association.

LESSON: CHOLERA OUTBREAK!
What are the data showing?

Scatter plots are useful for displaying exact data, showing patterns in that data and for determining the correlation
between two variables. In Cholera Outbreak!, Dr. John Snow and his sister, Annabelle,v are distraught over the outbreak
of cholera in London and feel the people are not getting adequate help from public offices. Dr. Snow believes the
current theory of cholera being spread through the air is incorrect and has begun his own research to try to identify
the true source. The data provided are the doctor’s six scatterplots, each showing the number of cholera deaths in a
home in relation to the distance of the home from the local water well.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Cholera Outbreak! Immersion video, whole-class.
• Restate the question: What are the data showing?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact, cut into halves, and distribute to
students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Cholera Outbreak! Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The data ultimately show that the Broad Street water well is a likely source of the cholera
because the scatter plot shows that as the distance a home is from the well increases, the number of
cholera deaths increases.
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1

Statistics & Probability

8.SP.A.1
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #4

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Constructing a scatter plot is much like
constructing the graph of a linear function; the
data is just less predictable.
Kevin: Describing bivariate data in a scatter
plot is very similar to describing univariate data
in a line plot or histogram (Grade 6 & 7). With
bivariate data, we are looking to see if there
exists a relationship between the two variables.

1

Check all statements for accuracy.
A: True. The point (9, 9.5) doesn't appear to fit within
the trend of the data.

2

B: True. As the number of months owned increases,
hours used decreases.
C: True. The data points generally go down in a line
as we move from left to right.
Select accurate statement.
D: Statements A, B, and C are accurate.

Megan: Help students understand correlation
by giving them a few examples of variables with
a high correlation (caloric intake, weight) and a
few examples of variables with no correlation
(shoe size, GPA). Have small groups come up
with several examples of each on their own to
share out.

Launch the Clicker Quiz, whole-class.
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Practice Printable
Name

Date

Period

CHOLERA OUTBREAK!
What are the data showing?
After having identified the Broad Street water well as a very likely
source of the cholera, Dr. John Snow continues to collect data of
various water wells. He wants to pinpoint all of the affected areas
and inform as many people as possible.
He has recently gathered data from the Bent Street Well. Complete
the scatter plot using this new data.

8.SP.A.1
About this standard
Construct and interpret
scatter plots for bivariate measurement
data to investigate
patterns of association
between two quantities.
Describe patterns such
as clustering, outliers,
positive or negative
association, linear
association, and nonlinear association.

What are the data showing?
The data show a positive linear association, meaning that the further away homes are
from the Bent Street Well, the more cholera deaths there are. This means that the Bent
Street Well is not a likely source of cholera.
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APPLYING THE STANDARD

How might this standard appear on a test?
1) Every year the NOAA releases hurricane season predictions for the Atlantic Basin, which

includes the Atlantic Ocean, Caribbean Sea and the Gulf of Mexico. The table shows data for
both the predicted and actual number of hurricanes from 2005 to 2016.

a) Create a scatter plot on the graph,
using the data in the table.

b) Where does the data appear to
cluster?

The data clusters between 4 and 10
hurricanes on both axes.

c) Does there appear to be an outlier?
YES NO
(8, 15)
If YES, where? _____________

d) Are hurricane season predictions accurate? Explain your reasoning.
Hurricane season predictions aren’t very accurate. If they were accurate, the data
should form more of a line, with the predicted number closer to the actual number.

2) A survey group conducted a study to determine if there is an association between the age of
a person and the average number of emojis used per text. The survey results are below.

a) Create a scatter plot on the graph,
using the data in the table.

b) What type of association do the
two variables seem to have?
NO ASSOCIATION
POSITIVE LINEAR ASSOCIATION
NEGATIVE LINEAR ASSOCIATION
NON-LINEAR ASSOCIATION

c) Does there appear to be an outlier?
YES NO
(68, 6)
If YES, where? _____________

d) Based on the data, what can you say about age and the number of emojis used per text?
The data shows that as age increases, the number of emojis used per text decreases.
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Statistics & Probability

8.SP.A.2

Know that straight lines are widely used to model relationships between two quantitative variables.
For scatter plots that suggest a linear association, informally fit a straight line, and informally assess
the model fit by judging the closeness of the data points to the line.

LESSON: ESCAPE FROM MARS

Will the E.V. have enough battery to get to the escape pod?
Trend lines drawn through scatter plots can be helpful when making predictions. During Escape from Mars,
Geologist Kim O’Hara has been left behind on Mars and is seeking a way back to Earth. She considers trying
to make it to an escape pod on an abandoned base, miles away, but is unsure if the battery on her Exploration
Vehicle (E.V.) will last long enough for her to make it there. O’Hara performs a series of tests and tracks the
EV’s battery life on a scatter plot. She then uses the scatter plot to help her make the decision to go for it or
to stay at her base. The data provided is a page from her notebook, which includes her scatter plot as well
as the distance to the escape pod, 59 kilometers.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Escape From Mars Immersion video, whole-class.
• Restate the question: Will the E.V. have enough battery
to get to the escape pod?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Escape From Mars Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The line of best fit indicates she can make it 60 kilometers, so she decides to go for it!
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Statistics & Probability

8.SP.A.2
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #3

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: When informally fitting a line to data, the
goal is to place the line as close to as many data
points as possible. There's not always an equal
number of points above and below the line.
Kevin: Provide students with two small scatterplots
(6 – 8 data points) with lines of best fit drawn: one
that displays a strong linear relationship and one
that displays a weak linear relationship. Ask students
to draw a vertical line segment from each data point
to the line of fit. Then have students measure the line
segments and sum their lengths. Explain that the
line segments represent each data point’s distance
from the line of fit, so a smaller sum indicates a
better fit.
Megan: Consider making it a contest to see who can
draw the best line of best fit on a given scatter plot.

Launch the Clicker Quiz, whole-class.
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1

Locate 70°F on the x-axis.

2

Move vertically until the line is reached.

3

Move horizontally toward the y-axis.

4

Estimate the value.
≈ $480
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Practice Printable
Name

Date

Period

ESCAPE FROM MARS
What battery should she take?
Team Delta Geologist Kim O’Hara is trying to make it back to Earth.
She believes there is an escape pod 59 kilometers away from her base.
To get there she must take the exploration vehicle. The battery can
only be charged at her home base, and she’s unsure if it will last long
enough to make it to the escape pod.
Luckily, she found two batteries, but, sadly, she can only take one.
She runs tests on both batteries and creates a scatter plot for each,
showing the remaining battery life after traveling various distances.

For each scatter plot, draw a line of best fit. Then decide which
battery O’Hara should take and explain your reasoning.

8.SP.A.2
About this standard
Know that straight lines
are widely used to model
relationships between two
quantitative variables. For
scatter plots that suggest a
linear association, informally
fit a straight line, and
informally assess the model
fit by judging the closeness
of the data points to the line.

Lines of best fit may vary.

O’Hara should take:
Battery #1

Battery #2

O’Hara should take Battery #2
because the line of best fit
shows that it is more likely than
Battery #1 to last 59 kilometers.
Battery #1 will likely only last
about 55 kilometers.
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APPLYING THE STANDARD
How might this standard appear on a test?
1) Circle the display that shows the most appropriate line of best fit for the data and explain your
reasoning.

The first line of best fit has a good slope, but it is far from many of the points.
The second line of best fit has a slope that is too steep, and it is far from many of the points.
The third line of best fit has a good slope and is closer to more points.
For questions 2) and 3) use the scatter plot below.

2) How many hours per week would you expect
someone of each age to use the internet?

a) 35 yrs: ≈ 7 hrs/wk
b) 15 yrs: ≈ 19 hrs/wk
c) 24 yrs: ≈ 13 hrs/wk
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3) The equation for the line of best fit is
3

y = - 5 x + 28. How many units away from
the line of best fit is each data point?
a) (22, 8): 6.8 units below

b) (35, 17): 10 units above
c) (41, 3): 9.1 units below
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8.SP.A.3

Use the equation of a linear model to solve problems in the context of bivariate measurement
data, interpreting the slope and intercept. For example, in a linear model for a biology experiment,
interpret a slope of 1.5 cm/hr as meaning that an additional hour of sunlight each day is associated
with an additional 1.5 cm in mature plant height.

LESSON: THE SLOPE OF SPROUTS

How much do the sprouts grow each day under the lights?
If a set of data shows a linear trend, a line can be drawn through the data, and the line (and its equation)
can be used to make predictions and answer questions. During Slope of Sprouts, Delta Team Geologist Kim
O’Hara has lost touch with NASA and is concerned about having enough food . She is experimenting with
growing her own food under special lights to increase the growth rate. The data provided is a scatter plot,
which shows the daily height of various sprouts.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play The Slope of Sprouts Immersion video, whole-class.
• Restate the question: How much do the sprouts grow
each day under the lights?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact and distribute to students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play The Slope of Sprouts Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The slope of the line of best fit is about 1.5, so the sprouts grow about 1.5 cm per day.
MidSchoolMath
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8.SP.A.3
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #5

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: A review of linear functions and
slope-intercept form may be helpful for this
standard.
Kevin: When interpreting the slope of a
linear model, be sure students are referencing the variables correctly – the dependent
variable (y) as a function of the independent variable (x).
Megan: Make sure students understand
that linear models should only be used for
data that suggest a linear association.

Launch the Clicker Quiz, whole-class.

MidSchoolMath

1

Interpret slope.
∆ Life Expectancy (y) = 2
=
∆ Year of Birth (x)
7

2

Compare to each option.
A: True. 27
2-year increase in life expectancy for
every 7 years that pass
2

B: True. 7 ≈ 0.285
0.285 years increase in life
expectancy for every one year that passes
2

4

C: True. 7 = 14
4-year increase in life
expectancy for every 14 years that pass

3

Select appropriate option.
D: All of these are true.

Clicker Quiz

The Slope of Sprouts
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Practice Printable
Name

Date

Period

THE SLOPE OF SPROUTS
How much do the sprouts grow each day
under the lights?
Delta Team Geologist Kim O’Hara has lost touch with NASA so she
is experimenting with growing her own food.
Using her super-powered grow lights, O’Hara has already begun
growing potatoes, tomatoes and peas, but she has just planted
some basil, so she can give her potatoes some flavor. She has
tracked the growth of her basil sprouts over the last five days and
has determined that the height of the sprouts and the number of
days they have been growing is linearly related.
Draw a line of best fit for O’Hara’s data. Write an equation for the
line, and use it to determine the daily growth rate of the basil
sprouts.

8.SP.A.3
About this standard
Use the equation of a
linear model to solve
problems in the context
of bivariate measurement
data, interpreting the
slope and intercept. For
example, in a linear model
for a biology experiment,
interpret a slope of 1.5 cm/
hr as meaning that an
additional hour of sunlight
each day is associated with
an additional 1.5 cm in
mature plant height.

Answers may vary.
y = 1.3x + 0.3
Equation: _________________
MidSchoolMath
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≈ 1.3 cm per day
Daily Growth Rate: _________________

The Slope of Sprouts
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Date

Period

APPLYING THE STANDARD

How might this standard appear on a test?
For each problem below, an equation is given that models the linear relationship of two variables.
Interpret the slope and y-intercept (if reasonable) within the context of the two variables.

1) y = -4.3x + 80.5

2) y = 19.35x - 870

x: Exercise per week (hrs)
y: Resting Heart Rate (bpm)

x: Temperature (°F)
y: Ice Cream Sales ($)

Meaning of slope: For every additional hour
of exercise per week, resting heart rate
decreases by 4.3 beats per minute.

Meaning of slope: As temperature
increases by one degree, ice cream sales
increase by $19.35.

Meaning of y-intercept: Exercising for 0
hours per week would yield a resting heart
rate of 80.5 bpm.

Meaning of y-intercept: A temperature of
0°F would yield ice cream sales of $-807.

THIS IS NOT REASONABLE IN THIS CONTEXT.

3) The scatter plot shows a relationship between Study Time and GPA.
a) Use the points (4, 2.25) and (7, 3.25) to write a linear equation
that models the data.
y = 1 x + 11
3

12

b) What does the slope

c) What does the y-intercept

mean in this context?

mean in this context?

For every extra hour of
studying, GPA will likely
increase 13 of a point.

If someone doesn’t study
at all, their GPA will be
about 0.92.

4) A pediatrician has measured and recorded Alysha’s height every year since she was 4 years old.
a) Draw a line of best fit, and write an equation
that models the relationship.
Answers may vary.
y = 2.5x + 22.5

b) Use your equation to predict Alysha’s height
when she is 16 years old.
Answers may vary.
62.5 inches

c) Use your equation to predict Alysha’s age
when she was 27 inches tall.
Answers may vary.
1.8 years old (1 year, 9 months)
MidSchoolMath
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8.SP.A.4

Understand that patterns of association can also be seen in bi-variate categorical data by displaying frequencies and relative
frequencies in a two-way table. Construct and interpret a two-way table summarizing data on two categorical variables collected
from the same subjects. Use relative frequencies calculated for rows or columns to describe possible association between the two
variables. For example, collect data from students in your class on whether or not they have a curfew on school nights and whether or
not they have assigned chores at home. Is there evidence that those who have a curfew also tend to have chores?

LESSON: BUBONIC PLAGUE

Is there evidence to support the dottore's theory?
Two-way tables are useful for organizing bivariate data and determining if there is association between the two variables (although
it should be stressed that association does not imply causation). In Bubonic Plague, the dottore, Dorotea Bucca, is troubled over
the horrific atrocities brought on by the Plague. She desperately wants to help keep the local townspeople healthy, and she has
a theory: cats! She believes that having a cat in the home may help prevent the Plague! She requested that Angelo, her assistant,
go gather some data. The data provided are the information gathered by Angelo, as well as the two-way table the dottore has set
up for her analysis.
Download the Detailed Lesson Plan

The Math SimulatorTM

Available on the Teacher Dashboard

1 Immersion
• Play Bubonic Plague Immersion video, whole-class.
• Restate the question: Is there evidence to support to the
dottore's theory?
• Facilitate classroom discussion; ask students: "What do we
need to know?"

2 Data & Computation
• Print the Data Artifact, cut into halves, and distribute to
students.
• Allow students work time. Ask students: "Does your
answer make sense?"
• Consider using a sharing protocol leading to mathematical
insights and/or highlighting misconceptions.
• Allow students to revise their work.

3 Resolution
• Play Bubonic Plague Resolution video, whole-class.
• Prepare and give brief lecture (Teacher Instruction).
• Assign Simulation Trainer as available.

Answer: The two-way table shows an association between having a cat and not contracting the Plague
(the row/column relative frequencies are different for each row/column). The column relative frequency
shows that 80% of those with cats do not contract the Plague. The row relative frequency shows that
about 62% of those people without the Plague own a cat.
MidSchoolMath
150

Bubonic Plague

1

Statistics & Probability

8.SP.A.4
Instruction at a Glance
Standard Math Procedures
Ex. Clicker Quiz #6

Gladys
Graham

Kevin

Simpson

Megan
LeBleu

Gladys: Two-way tables show categorical data
classified in two different ways, and they are used to
identify possible associations between the variables.

1

Check each statement against the data for accuracy.
I. True. 30 + 28 + 33 + 49 = 140
49
82 ≈ 60%
63
III. False. 140 = 45%, not greater than 50%

II. True.

Kevin: Help students understand that column
relative frequencies calculate percentages out of
the column totals, while row relative frequencies
calculate percentages out of the row totals.
Megan: When row relative or column relative
frequencies are similar, we can say it's not likely
an association exists between the two variables. If
the row-relative or column-relative frequencies are
different, we can say it's likely there is an association
between the two variables.

Launch the Clicker Quiz, whole-class.

MidSchoolMath

IV: False. 28 + 49 = 77
V. True.

2

49
140

= 35%

Select appropriate option.
C: I, II, and V

Clicker Quiz

Bubonic Plague
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Practice Printable
Name

Date

Period

BUBONIC PLAGUE
Is there evidence to support the dottore’s
theory?
Dottore Dorotea Bucca and her assistant Angelo are working very
hard to determine whether having a cat in the home actually
helps ward off the Plague. They have just collected a new set of
data and have organized the data in a two-way table.
Compute the column relative frequencies, and determine if there
is evidence to support the dottore’s theory that having a cat helps
ward off the Plague.

8.SP.A.4
About this standard
Understand that patterns of
association can also be seen
in bivariate categorical data
by displaying frequencies
and relative frequencies in
a two-way table. Construct
and interpret a two-way table
summarizing data on two
categorical variables collected
from the same subjects. Use
relative frequencies calculated
for rows or columns to describe
possible association between
the two variables. For example,
collect data from students in
your class on whether or not
they have a curfew on school
nights and whether or not they
have assigned chores at home.
Is there evidence that those who
have a curfew also tend to have
chores?

Is there evidence to support the dottore’s theory? Explain your reasoning.

Because the column relative frequencies are different for each column, there appears to be evidence that
the Plague and cats in the home are related. Of those who have cats, 63% of them do not have the Plague.
Of those who don’t have cats, 78% have the Plague.

MidSchoolMath
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APPLYING THE STANDARD

How might this standard appear on a test?
1) Shown is a two-way table displaying the results of
a survey asking students which superpower they
would most like to have.

59
a) How many students prefer Invisibility? __________
21
b) How many female students prefer Time Travel or Other? __________
39

28

= 26%
≈ 19%
150
150
Other? __________
c) What percent of all students prefer Flight? __________
24

16

≈ 29%
≈ 20%
82
82
Time Travel? __________
d) What percent of males prefer Invisibility? __________

35

≈ 59%
59
e) Of those students who prefer Invisibility, what percent are female students? __________

2) Shown are the row relative frequencies for a 3) Shown are the column relative frequencies
survey about curfew and chores. What does
the value “0.56” mean?

for a survey about curfew and chores. What
does the value “0.6” mean?

0.56 means that out of those that do not have
a curfew, about 56% do not have chores.

0.6 means that out of those that have
chores, 60% have a curfew.

4) A random sample of 120 8th grade students is asked two questions: whether they carry a
backpack at school and if they like math. The results are summarized below.
• 40 students carry a backpack at school.
• 58 students do not carry a backpack and like math.
• 10 students carry a backpack and do not like math.
• 32 students do not like math.

a) Use the survey results to complete
the two-way table.

b) Calculate the row relative frequencies.
Record the values in the table.

c) Is there evidence of an association between the variables? Explain your reasoning.
Because the row relative frequencies are very similar in each row, there does not
appear to be evidence of an association between the two variables.
MidSchoolMath
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Fixing middle school's greatest problem

T

he US decline from 4th grade
to 10th grade is the largest in
the world on International tests
in math. Nearly every district across
the country experiences a drop in
proficiency in math during the middle
grades.

The Mid School Math Cliff

MidSchoolMath Comprehensive Curriculum is developed to fix this problem
through a fundamentally different approach. As the centerpiece to the curriculum,
The Math SimulatorTM creates a rich context for students to develop variables,
comprehend the functional purpose of math, and prepares them for the transition
from middle school to high school math.
The premium digital and print curriculum is ideally used as core curriculum in traditional districts and schools that can
provide access to Internet and devices (i.e. Chromebooks, laptops, iPads) at least twice a week.

Comprehensive Print & Digital Curriculum
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