UNIT 1: REASONING IN GEOMETRY Ge°m;:i?q

UNIT PLAN Suggested Duration: 9 Days
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How to Use This Addenda

’ . . . . R . .
Make sure you're ready to teach by noting the Necessary Materials and Pre- | Find high-leverage instructional moves in
Lesson Prep you will need to gather or complete prior to the lesson the Lesson Look Fors. This is what leaders

esson 9: Find related multiplication facts by adding i nd subtracting equal groups in array models ate:
L 9: Find related multiplication facts by addi d subtracti | [ odel D ! ShOU|d see When
Standard| S} Notes for Intellectual Preparatiol Lesson Planning Lesson Look Fors 4 | H
Note how your 3.4K solve one- lecessary Materials and Pre-Lesson Prep A Look for teachers to... Obse rving your
. - step and-twe-step | * (S) Multiply by 2 (1-5) Pattern Sheet *  (S) Personal white board QO Have established a signaling . .
IeSSO n Ob] ectlve problems = (S) Threes array no fill template = (S)Blank paper routine for choral response or work | nStI' U Ct | O l’l
. ", involving show during the respective fluency
ties to your state mtipication end T DoNenenAgenda  Time Not I activities
divisien within - - ote exemplar | @ Useathink aloud to describe why .
Standards 100 using §. Fuency 8 min p they shade what portions of the Use the Mathematical
strategies based Il.__Concept Development 25 min i H th array, or use a different symbol In
on objects V. Student Practce smn | (| PACING IN the the array Goal of the Lesson to
pictorial medels, V. Student Debrief 7 min L nA nd O Make the focus of the lesson
[ i V1. Exit Ticket* 5 mi
Plan purposeful g ik al €S50N AGENTA | ™ ngerstancing the vsual keep you focused on
I equal groups; Mathematical Goal of this Lesson ( representations .
q LIestIO nin g an d pIDpElI"iIES of Sr.ud::ts learn they cal: use c:ac:mpositi?: to brfil:w a‘largerrurrbe:yir;lumz smaller Look for students to... the d p p ro p rlate
. operations; o numbers as a strategy for multiplication. The goal s lesson is simply for student to
respo nses usi ng recall of facts understand how to interpret and create an array that demonstrates such decomposition. “ gﬂ:@ﬂ?g:g ﬁz ISI::;" anay stu dent outcome
Students will build on this understanding in subsequent lessons. This lesson also supports nunber sentence
0 p portu n ItIES to the goal of student thinking in terms of counting units, an overarching goal for acaderz; an)a(ll)\ Student Criteria for Success
CFU Sy s e QOO (5 S ks o e pr—
Concept Development, by way of 7x3= 5x3 +2x3 000 mathemalical;i‘;niﬁcance Plan instruction
eliciting student responses ) Q00 _brackets identi .
Wit Problems Set problems: #2, #3 BB S Q00| e conidentypans or around what students
Plan to stress - = Q00 dotted lines and shading represent
array Other Notes to Inform Your Planning 000 decompositions need to Know & Do to
Important * bracket For Do Now: Use the Multiply by 2 (1-5) Pattern Sheet for your Do Now. 3 minutes for =, | s We count units: in an array, counting
p = columns completion, 2 minutes whole group classwork check. ' rows ks the same as ceunli;‘.g units. b f | th
. = [OWS For Fluency: Complete the Group Counting activity (notice the inclusion of 4s in p K A ibtraction and e successtul on e
Voca bul a rv n th e = unit(s) for upcoming lessons) and Forms of Multiplication activity. = multiplication math facts (up to 4) . - .
I ) N ’
For Concept Development: Consider prepping personal whiteboard in advance. Spend no B | Tntarpret an aray Exit Tic ket using th e
Ie sson. N ew In this lesson, students || More than 12 minutes for CD Problem 1 and 13 minutes for CD Prob 2. (C] -identify decompositions within an . .
are NOT For Student Practice: consider creating an extra set of Qs like 1-3 in case students struggle array 1 d e n‘t | f| e d St udent
voca b fo r t he un it for the vocabulary with entry-level understanding. If they don't, move on to Qs 4 and above. -Relate an annotated or labeled
distributive propertr. || For Student Debrief: consider using the Eureka assigned Exit Ticket for whole group debrie array to one of more number p c t . f s

_ d . d P Please withhold as exercise; Suggested strategy — guided discourse. sentences riteria ror success

1S 1IN |Cat eain z:l;’:" up in late| For Exit Ticket: Use Homework problems 2 & 3 for this lesson’s Exit Ticket. Lr,b} " Addition/sublraction (/- up to 4)

b old Though not formally discussed yet, this is a to of distrib property. | Multiplication (2, 3, and 4)

Students visually see multiplying the sum of two or more addends by a number will give the sam
[asult as iplying each addend ir y by the number and then adding the products togethegs

Find recommended lesson modifications, content knowledge boosters, and/or high-leverage instructional
moves that may not be in your Teacher Edition located in Other Notes to Inform Your Planning
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UNIT SYNOPSIS

This unit introduces students to mathematical ways of thinking that they will apply throughout this course and the rest of their math
careers. In this unit, students will experience the complexity, and sometimes ambiguity, involved with thinking and reasoning
mathematically. They will get to play with patterns to build their inductive reasoning skills, and work with conditional statements so that
they can generate logically sound arguments (and in later units, proofs). They’ll get to experience the difference between inductive and
deductive reasoning by looking at patterns and logic puzzles, and they’ll also explore the power of visuals to create a convincing
argument.

Students will apply these foundational reasoning skills and concepts throughout the rest of the units in this course.

CONTENT STANDARDS

Below are the standards addressed in this unit.

| ReadinessStandards | Supporting Standards

G.4(C) verify that a conjecture is false using a G.5(A) investigate patterns to make conjectures about geometric

counterexample relationships,including-angles formed by paralleHinescut bya

G.4(B) identify and determine the validity of the converse, inverse, and
contrapositive of a conditional statement and recognize the
connection between a biconditional statement and a true
conditional statement with a true converse

F n . . . . . .
Disoc(;:ﬁnoa Mathematical Process Standard (F) — analyze mathematical relationships to connect and communicate mathematical
. Y ideas
Literacy

@2{%:/) Mathematical Process Standard (G) — display, explain, and justify mathematical ideas and arguments using precise

mathematical language in written or oral communication
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LEARNING SUPPORTS BY LESSON

represent the math

i i L ns 2>
There is a checkmark for the math support if essons L1 L2 L3 L4 L5 L6 L7
the lesson Math Supports
makgs a cormectlon to prior content or from a Access Prior Knowledge v v v
previous unit or academic year
uses famlllar contexts or experiences to make the Pl tarlle] Cariee fons v v v v v
learning relevant to students
makes use of graphic organizers Graphic Organizers v v
includes .tools like rulers, protractors, patty paper, Tools or Manipulatives v
algebra tiles, etc.
|Qcorporates tables, reference.charts, displays, Visual Aids v v v
pictures, models, or color-coding
includes definitions, examples vs. nonexamples, Vocabulary Supports v v v v
cognates, etc.
includes strategies that support language Language Supports v v v v v v v
development
asks students to discuss Wlth thglr partner to L e v v v v v v v
prepare for whole class discussion
teacher facilitate§ a whole class discussion to - Gyided . v v v v v v
debrief key learnings Discussion
gsks st.udents to think independently, test their _  Think, Pair, Share v
idea with a partner, and share whole group
|ncludes.sentence stems to support students with - Sentence Stems v
explanations
provides opportunities for students to work with a Peer Collaboration v v v v v v v
partner or a group
uses mnemonics such as SohCahToa Mnemonics
includes websites or equipment that enhances Technological Support
the lesson
content can be presented in different forms Different Modalities
uses hands-on tools or manipulatives to represent - Concrete v
the math
uses drawings to represent the math - Pictorial 4 4 v v v
uses numbers and number sentences to - Abstract v v v v v v v
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The EFFL Model

Experience First, Formalize Later (EFFL) Model

Opening
For every new lesson, the teacher begins by making the goals of the lesson crystal clear. The teacher does more than simply read the objective to the class. They
make connections to previous learning, share how this learning fits into a bigger picture, or explain why this learning is im portant for future learning.

Activity / Interaction With New Material (INM)

For this part of the lesson, students work in pairs or groups of four to experience new content through an activity. Students might be discussing a proposed scenario,
working with other groups, or doing a simulation. The student activity is designed for students to be able to do without the help of the teacher. Of course, the teacher
is watching and listening in to conversations in order to formatively assess student understanding. The teacher provides questions, cues, and prompts (not answers!)
to help push groups forward when they are stuck or have made a mistake. As students begin to finish the activity, the teacher identifies students to write their work
on the board. Most often, the teacher selects student work that will easily allow them to connect the experience to formal learning. Students write their work on the
whiteboard in a single-color marker.

Debrief Activity

Once students have recorded their responses in their workbook (see blue writing to the right), the teacher calls the whole A e CROR M 2
group back together for a debrief. It is in this discussion that the teacher will help students formalize the learning. The w\\”k’:ﬁ 3.“69 g o e now siggle : 1
teacher connects the student activity experience to new vocabulary, definitions, formulas, and algorithms. The formal o ?(lfle"'”
learning is attached specifically to the experiences of the activity so that students can enhance their constructed . Describe what spp“;mhzmm W ] o
understanding of the new content. The teacher writes all of the formal learning in a different color in the margins of the | wi®® e e seiwanscioe &\
activity (see red writing to the right). The students add these ideas in the margins on their activity page and often think of )3 m“‘"‘%ﬂ fwyed e same

this as the formal “notes” of the lesson. In all of the answer keys we provide on Math Medic, the teacher formal learning
points are provided in the margins in a different color.

Lesson 3.2 ~Translations

QuickNotes Ot ik
In this part of the lesson, the teacher uses the whole experience of the activity and the formalization in the debrief to f"""““f"',t%f\'a;f‘c'f T:“s;"hmw ve—)
summarize the learning from the lesson. Notice that we use the box to constrain the amount of formal “notes” that the m« movementy [ T2 EE T T o

teacher can provide.

eve) pt. wuves sdme dighance !

Student Practice
Now that students have arrived at some new learning, they need to be able to apply it in new contexts. Most often we have students complete these questions in
pairs and occasionally we select one question to use as an exit ticket. If we have time, we have students write solutions on the whiteboard.

Extra Practice

We typically give students around 3-5 “Extra Practice” problems for each lesson. We choose problems that are closely aligned with the Learning Objectives of the
lesson. It is our belief that “less is more” here. We would rather students spend their Extra Practice time thinking deeply about just a few problems, rather than
surface level thinking on many problems. When possible, we provide the answers at the bottom of the page, so they can immediately assess their understanding.

Slightly modified version of: https://www.calc-medic.com/post/experience-first-formalize-later#:~:text=%E2%80%9CExperience %20First%2C%20Formalize%20Later%E2%80%9D,at%20formal%20definitions%20and%20formulas.
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Before You EFFL!

Here are helpful resources that you guide you in the right direction before your first EFFL lesson!

Why Should We EFFL?

The article advocates for the Experience First, Formalize Later (EFFL) teaching model, emphasizing its effectiveness in fostering deep understanding
and flexible thinking in students. The author compares traditional teaching to a game of "Simon Says," where students merely mimic instructions
without grasping underlying concepts. In contrast, EFFL encourages students to engage actively with problems, enhancing their ability to understand
and apply calculus concepts creatively.

Tips for Lesson Planning

The article offers practical advice for effective lesson planning beyond the exhaustive and overly detailed approaches often emphasized during
teacher training. It underscores the importance of thoughtful preparation but rejects the notion that teachers need to script every minute or detail of
a class session.

Making the Most of Your EFFL Lesson Debrief

The article discusses the significance of the debriefing phase in the Experience First, Formalize Later (EFFL) lesson model, emphasizing its role in
reinforcing learning and highlighting student contributions. The debrief session is seen as crucial for integrating academic vocabulary, emphasizing
key lesson understandings, and valuing students' mathematical insights.

While You EFFL!

While each lesson may be unique in context and skills, all lessons benefit from the following practices:

Teacher Look Fors:
O Utilizing the Do Now to spark students’ interest in the Activity.
U Use questioning to promote small group discussion and exploration, guided by monitoring questions.
U Connects Experience First to formal concepts using a colored pencil/pen to take notes along the margin during the Debrief.
U Facilitates whole-class discussions for students to reflect, share insights, and provides feedback that reinforces key concepts.
U Tracks time to adapt lesson pacing and support based on student response and engagement.

Students Look Fors:
O In the Activity, students engage in group work and discourse.
O Exploring the activity, testing hypotheses and approaches (trial & error).
U Take notes on key ideas and concepts using different colored pencil/pen to take notes along the margin.
U Share thoughts and ideas that demonstrate their approach to their work.

Other considerations
e During the Experience First phase, if most of your students seem stuck or disengaged, take a moment to pause, reset, and provide clear
instructions. Some problems of the Activity are more suitable to do a whole-class discussion as a means to save some instructional time for
Student Practice or the Exit Ticket. You are encouraged to adapt the EFFL (Experience First, Formalize Later) process to meet your students'
needs while maintaining a focus on student-centered instruction.
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ROADMAP

AT A GLANCE: Unit 1 — Reasoning in Geometry

Day Date Lesson | Lesson Title
There are 2 flexible Success Days that you can use anywhere in the unit.
e Consider using 1 day between Lessons 3 and 4 to give optional Topic Quiz 1.
e Consider using 1 day before the Cumulative Review or after the Unit 1 Exam.
e If you don’t need to use both success days, you can/should save them for later.
1 1 Creating Definitions
2 2 Inductive Reasoning
3 3 Conditional Statements
4 Success Day (consider administering Unit 1 Topic Quiz )
5 4 What Is Deductive Reasoning?
6 5 Using Deductive Reasoning
7 6 Visual Reasoning
9 CR | Cumulative Review | Success Day
10 Unit 1 Exam
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Lesson 1: Creating Definitions

Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
G.4(C) verify thata | Necessary Materials and Pre-Lesson Prep Look for teachers to...
conjecture is false = various pairs of “shoes” in a bag = Class set of red pens O take advantage of pulling
using a = Unit 1 Student Edition “shoes” out of a bag to

counterexample

G.5(A) investigate
patterns to make
conjectures about
geometric
relationships,

including-angles

Important Vocabulary

= conjecture
= counterexample
= definition

Lesson Structure:
B Do Now (5 min)
B INMm (15 min)
Debrief (10 min)
. Student Practice (15 min)
Exit Ticket (10 min)

S/

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to define basic geometric terms
by looking at examples and nonexamples. Additionally, students should be able to
write an accurate definition by classifying, differentiating, and testing their definition
by looking for counterexamples.

Opportunities to CFU
v INM: 3, 4

v Student Practice: 1, 2

Other Notes to Inform Your Planning

For DEBRIEF: This is students’ first MathMedic Debrief of the year! Please make sure
you have read and internalized pp. 4-5 of this addendum, and please read this
important introductory note from MathMedic:

When we transition from small group work to whole class debrief, we tell students to
switch to a red pen. This allows students to clearly see their original thinking and
what they learned in the whole class debrief. The margin notes help formalize the
learning, adding precise vocabulary, notation, or important connections to the work
they've already done during the activity. We encourage students not to erase
previous answers, even if they've changed their minds or no longer think their
answers are correct. Revising, changing one's mind, and uncertainty are crucial
aspects of learning math, and we want to
dispel the common notion that all mistakes
are to be either avoided or quickly obliterated.
We value the thinking process over just the
correct answer. (Source: MathMedic)

Focus on Disciplinary Literacy

Debrief

Look for students to...

generate interest and joy, while
setting students up for a
discussion that will likely turn
into a debate.

stamp that good definitions
classify and differentiate.
debrief in red ink; explain that
the red pens are ONLY to be
used when debriefing so that
students can clearly see their
original thinking vs what they
learned throughout the debrief.

Q

Q

(during Debrief) NOT erase or
change their answers, but to
write over them in red.
generate definitions and
explain how and why their
definition is strong.

Student Know/Do Chart

Do
©]

of

of

Students can define a term
given examples and non-
examples.

A counterexample is an
example that shows a
conjecture is false.

Accurate definitions both

classify and differentiate; also,
they prevent counterexamples
from being generated.

Geometry Unit 1 (Updated 5/29/2025)
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Lesson 2: Inductive Reasoning

Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
G.4(C) verify that a Necessary Materials and Pre-Lesson Prep Look for teachers to...
conjecture is false = Unit 1 Student Edition = Class set of red pens Q allow students to work
using a Lesson Structure: together during the INM,
counterexample B oo Now (7 min) pulling them aside periodically
. to discuss their findings after
G.5(A) investigate B INM (18 min) " INM #2, #3, and #4.
patterns to make Debrief (8 min) Q when discussing INM #3,

conjectures about
geometric
relationships,

including-angles

Important Vocabulary

= conjecture

= counterexample

= inductive
reasoning

. Student Practice (12 min)
Exit Ticket (10 min)

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to define inductive reasoning as
the process of making conjectures based on patterns and examples. Additionally,
students should be able to apply inductive reasoning to find a general rule for a
given pattern or sequence and/or to determine an unknown term in a sequence.

Opportunities to CFU
v INM: 2, 3

v Student Practice: 1, 2

Other Notes to Inform Your Planning

For INM: When discussing Q3, share that different people can generate different
conjectures based on the same set of evidence. This is important because we will
revisit this idea in an upcoming lesson when we contrast the inherent uncertainty of
inductive reasoning with the logical certainty of deductive reasoning.

For Student Practice: There are more
practice opportunities in the SP than most
students can reasonably complete in the
time allotted. These extra problems are
provided for your convenience, but Q1-
Q4 should be prioritized. Students will
need Google to help them with Q4 (see
pink TE box on p17). Q13 includes spiraled
Algebra 1 practice that focuses on solving two-step equations. Students don’t need
to apply algebra skills until Unit 2, but these problems are included so you can
gauge which students may need help closing these gaps before they are asked to
apply algebra skills to geometry problems.

Focus on Disciplinary
Literacy

stamp that two people can
generate different conjectures
based on the same evidence
(this is why people sometimes
get 2" opinions in healthcare,
finance, etc.)

Look for students to...

Q justify every single answer they

Q

supply.

engage in multiple rounds of
discussion throughout the INM;
students should be bouncing
ideas off each other and
respectfully agreeing and
disagreeing.

Student Know/Do Chart

Students can apply
inductive reasoning to
determine an unknown
term or figure in a
sequence.

Geometry Unit 1 (Updated 5/29/2025)
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Lesson 3: Conditional Statements

Date:

counterexample

G.4(B) identify and
determine the
validity of the
converse, inverse;
and-contrapositive of
a conditional
statement and
recognize the
connection between
a biconditional
statement and a true
conditional
statement with a true
converse

Important Vocabulary

= biconditional
statement

= conditional
statement

= converse

Lesson Structure:
B oo Now (7 min)
B INMm (15 min)
Debrief (10 min)
. Student Practice (13 min)
Exit Ticket (10 min)

ap

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to identify the condition and
conclusion of a conditional statement; and write the converse of a conditional
statement and determine if it’s true.

Opportunities to CFU
v INM: 2,3

v Student Practice: 1, 2

Other Notes to Inform Your Planning

In previous years, students have also encountered inverse and contrapositive
statements. Those are not discussed in this lesson, but you could consider building
them in to challenge high-performing students. Conditional, biconditional, and
converse statements are the focus of this lesson because students will encounter
them more frequently.

In General: Students have a lot to read in this lesson. Do your best to ensure EB
students have a partner they work well with to talk about what they read and/or
help translate when needed.

Focus on
For Student Practice: There are more practice Disciplinary Literacy
opportunities in the SP than most students can
reasonably complete in the time allotted. These extra
problems are provided for your convenience, but Q1-Q2
should be prioritized. Q8 includes spiraled Algebra 1
practices that focuses on solving equations. Students don’t need to apply algebra
skills until Unit 2, but these problems are included so you can gauge which students
may need help closing these gaps before they are asked to apply algebra skills to
geometry problems.

@2@ Debrief

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
G.4(C) verify that a Necessary Materials and Pre-Lesson Prep Look for teachers to...
conjecture is false = Unit 1 Student Edition » Class set of red pens O facilitate a think/pair/share
using a

during INM #3

O allow students to work
together during the INM,
pulling them aside periodically
to discuss their findings after
INM #2 and #4.

Look for students to...

U explain the difference between
a conditional and a
biconditional statement.

Student Know/Do Chart

oF

of

Students can determine if a
statement is biconditional
and explain why.

Students can determine if
the converse of a given
statement is true or false
and explain why.

For an “If — then” statement
to be biconditional, it must
be true in both directions.

A “converse” is a statement
generated by flipping “If A,
then B” so that it reads “If
B, then A.”

Geometry Unit 1 (Updated 5/29/2025)

Page 9 of 17




Lesson 4: What Is Deductive Reasoning?

Date:

counterexample

Important
Vocabulary

= counterexample
= deductive
reasoning

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
G.4(C) verify that Necessary Materials and Pre-Lesson Prep Look for teachers to...
a conjecture is = Unit 1 Student Edition = Class set of red pens O give students the opportunity
false using a to read over the directions and

Lesson Structure:
B oo Now (7 min)
B INMm (15 min)
Debrief (8 min)
. Student Practice (15 min)
Exit Ticket (10 min)

a4

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to justify a claim using informal
arguments; and define deductive reasoning as the process of proving a claim with a
sequence of logical statements.

Opportunities to CFU
v INM: 3

v Student Practice: 1a-d, 2, 3

Other Notes to Inform Your Planning

For struggling students: As you circulate and monitor, you may find that some teams
are thriving and others are struggling. For struggling teams, remind them that
sometimes they have more information than they realize. For example, once you find a
“yes,” both the vertical column it is in (in that section) and the horizontal row it is in (in
that section) automatically become NOs, which can often be used to help with other
rows and columns.

Focus on

For students who need a challenge: Select an additional Disciplinary Literacy

Einstein puzzle for students or teams who move through
the INM with time to spare. You can find several of varying
levels of difficulty here.

@g@ Debrief

For Student Practice: There are more practice opportunities

in the SP than most students can reasonably complete in the time allotted. These extra
problems are provided for your convenience, but Q1-Q3 should be prioritized. Q7
includes spiraled Algebra 1 practices that focuses on solving equations that include the
distributive property. Students don’t need to apply algebra skills until Unit 2, but these
problems are included so you can gauge which students may need help closing these
gaps before they are asked to apply algebra skills to geometry problems.

questions for the logic puzzle
during Do Now time.

Q for student groups that are
struggling and running out of
time, help students find a “yes”
or a “no” box on the puzzle by
connecting it to a fact given on
the page.

Look for students to...

O use process of elimination to
solve the puzzle.

Q Justify their puzzle responses
using the bulleted clues.

U Explain how deductive
reasoning differs from
inductive reasoning (from
Lesson 2)

Student Know/Do Chart

Do Students can apply

© deductive reasoning skills
to draw a valid conclusion
based on the information
presented to them.

Do Students can justify their

© response.
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Lesson 5: Using Deductive Reasoning Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
G.4(C) verify that | Necessary Materials and Pre-Lesson Prep Look for teachers to...
a conjecture is = Unit 1 Student Edition = Class set of red pens O facilitate multiple turn-and-
false using a Lesson Structure: talks throughout the INM so
counterexample .

Do Now (7 min) that all students get the
. ' opportunity to share their
. INM (18 min) ‘ responses to INM #s 2, 3

Debrief (5 min) and 4.4.

. Student Practice (15 min) - :rn;pnh;sézneoth;r: tec))( ?)TOF\)/IE sa

Exit Ticket (10 min) statement is ALWAYS true,
Mathematical Goal of this Lesson
By the end of this lesson, students should be able to disprove a claim using a Look for students to...
counterexample. Students should also be able to understand the difference between U notice that when statements
supporting a claim with examples and providing a claim. start with words like “all,”
“always,” or “every,” they
Opportunities to CFU are hard to prove but easy
v INM: 2, 3, 4c v Student Practice: 1, 2 to disprove.
O realize that it is a lot easier
Other Notes to Inform Your Planning to disprove a conjecture
For INM: At the end of the INM, students will attempt to construct a convincing argument than to prove it.
about multiples of 3. This will challenge most students, because they are trying to show Q try their best to create their
that a pattern works for all numbers (and multiple examples do not suffice to prove that own proof during INM 4c.

this is ALWAYS true). Students can use colors, diagrams, or any other representation they
can think of to make their argument. Teachers should not require students to produce a Student Know/Do Chart
formal paragraph proof (or even a perfectly correct one) at this point, although some

Important students may be able to. Note that the value in this exercise is not that students actually Do Students can determine
Vocabulary end up with a correct proof, but that they get to experience Focus on @ if a statement is true or
» counterexample | the challenge of proving something and realize that many Disciplinary Literacy fal
= deductive examples are just not enough. (For more information on how to ' alse.
reasonin prove that multiples of 3 always fluctuate between odd and even, you can . .
. mathemaqcical read this proof. This hinges on defining evens as all integers that can be @&@ Debrief lzj.’ Students can prove or
written as 2n where n is an integer, and all odds as those that can be @ disprove a given
proof written as 2n + 1.) statement.
For Student Practice: Q5 spirals in very basic square root expressions. Students will Know To disprove a statement
eventually need to simplify radical expressions like v/8, so if you see that students = you must find a
struggle with Q5, please carve out time (possibly on a flexible Success Day) to review counterexample.

radical expressions. Consider using this Algebra 1lesson (SWITE) on radical expressions.
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Lesson 6: Visual Reasoning

Date:

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

G.5(A) investigate patterns
to make conjectures about
geometric relationships,

including-anglesformed-by

Important Vocabulary

= visual reasoning
= auxiliary
= auxiliary line

Necessary Materials and Pre-Lesson Prep

= Unit 1 Student Edition

= Class set of red pens

Lesson Structure:
B oo Now (7 min)
B INMm (18 min)
Debrief (8 min)
. Student Practice (12 min)
Exit Ticket (10 min)

4

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to use visuals to justify

algebraic, numeric, and geometric results.

Opportunities to CFU
v INM: 2, 3

Other Notes to Inform Your Planning

v' Student Practice: 1, 2

For Do Now: Know that students have worked with this model since at
least 6™ grade when they learned how to multiply rational numbers. They
also used the tabular method extensively in Algebra 1to multiply and

factor polynomials.

For Student Practice: In general, students should always have access to
the Geometry Reference Sheet which will have the area formulas students

may need to reference. If students feel stuck,
you can ask question like, “Look at the formula
we are given. What does each part represent?

Where could it have come from?”

Focus on
Disciplinary Literacy

@2@ Debrief

Look for teachers to...

Q facilitate turn and talks for INM #2
and #3, calling students back
together after each one, to discuss
their findings.

O emphasize that “auxiliary lines” are
lines you can add to a diagram to
help make sense of it.

Look for students to...
O draw auxiliary lines to help them
reason visually.
Q build upon their prior knowledge of
circles, triangles, and quadrilaterals
from 6" and 7" grade.

Student Know/Do Chart

133 Students can explain how

© visual reasoning can be used
to solve a given problem (when
provided with a specific
context).

Geometry Unit 1 (Updated 5/29/2025)

Page 12 of 17



Recommended Unit 1 Success Day Material and Resources Date:

To review or practice conditional statements, use...
= Texas Gateway: Writing the Converse, Inverse, and Contrapositive
= Conditional Statements Packet (accompanying video)

To review or practice using inductive and deductive reasoning, use...
e Khan Academy Inductive and Deductive Reasoning
e 2022-2023 Lesson 1.11: Logic (Day 1)
e Kahoot (skip Q2)

To review or practice visual reasoning, use...
e Visual Patterns

For general unit 1 practice, consider using applicable parts of Carnegie Learning’s Texas Math Solution lesson on Formal Reasoning
e Skills Practice
e Lesson: Teacher Edition
e Lesson: Student Workbook
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Cumulative Review | Success Day

Date:

conjecture is false using a
counterexample

G.5(A) investigate patterns
to make conjectures about
geometric relationships,

including-anglesformed-by

G.4(B) identify and
determine the validity of
the converse, inverse, and
contrapositive of a
conditional statement and
recognize the connection
between a biconditional
statement and a true
conditional statement with
a true converse

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
Necessary Materials and Pre-Lesson Prep Look for teachers to...
= Review students’ exit ticket data = Internalize Review Lesson 1.7 if O facilitate a review session that
G.4(C) verify that a from lessons 1-6 to determine you choose to use it. prioritizes what students need

what to prioritize during review

Lesson Structure:
. Do Now (7 min)
B INM (32 min)
Debrief (18 min)
. Student Practice (O min)
Exit Ticket (O min)

/

Mathematical Goal of this Lesson
By the end of this class period, students should get the opportunity to
review major concepts from Unit 1.

Other Notes to Inform Your Planning

You should use this day to review however you see fit. An optional review
activity has been provided in the Teacher Edition called “The Xbox
Problem.” It is a group task in which students will work on a visual pattern
task. They will identify and make sense of the pattern, draw subsequent
figures, write a general rule, and justify their pattern with clear
representations.

Why This Review Activity: This unit is designed to introduce students to
habits of mind and mathematical practices that are especially important in
Geometry. Our goal is not for students to precisely define inductive and
deductive reasoning or to analyze hundreds of conditional statements
and write their converse. Instead we want students to be pattern-finders,
conjecture-makers, and logical reasoners. Most importantly, we want
students to construct viable arguments and critique the reasoning of
others (MP3).

based on previous exit ticket and/or
quiz data.

Look for students to...
U review unit 1topics in preparation
for the Unit 1 exam.

Student Know/Do Chart

Do Students can prepare for the
£ Unit 1 Exam by reviewing Unit 1
content.

Geometry Unit 1 (Updated 5/29/2025)
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conjecture is false using a
counterexample

G.5(A) investigate patterns
to make conjectures about
geometric relationships,

including-anglesformed-by

G.4(B) identify and
determine the validity of
the converse, inverse, and
contrapositive of a
conditional statement and
recognize the connection
between a biconditional
statement and a true
conditional statement with
a true converse

Unit 1 Exam Date:
Standard(s) Notes for Intellectual Preparation & Lesson Planning
Necessary Materials and Pre-Lesson Prep
G.4(C) verify that a * Ensure you can access UE1 on EdCite.

Notes to Inform Your Planning

Review the Unit 1 Exam on Curriculum Corner. Internalize and create an exemplar for the assessment prior to

teaching the unit as part of unpacking the unit. Use your exemplar to spar with the solutions provided in the
Assessment Companion on Curriculum Corner.

The scanning deadline for the Unit 1 Exam is September 11, 2025. Consider administering the exam 1-3 school days

BEFORE September 11" to allow sufficient time for grading the FRQ.

Refer to the scoring guide to score the FRQ.

Geometry Unit 1 (Updated 5/29/2025)
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UNPACKED STANDARDS

Focus standards for this unit.

Standards Clarification

Standards Specificity Notes/Explanations/Examples

Content: 2. Lindsey said, “If I run 5 miles every day I will get at least get 3 place at the track meet in October.
e Students verify conjectures are false using
counterexamples.
G.4(C) verify that a e Students determine if conditional statements are

Which of the following is a counterexample for this statement?
A. Lindsey runs 5 miles every day and gets 24 place at the track meet in October.

ConjeCtu re is false bicondition'al.' ' B. Lindsey runs 5 miles on most days and gets 5™ place at the track meet in October.
e Students distinguish between examples and

tielng @ counterexamples.
counterexam ple D. Lindsey runs 6 miles every day and gets 3 place at the track meet in October.

Academic Vocabulary:
e Conditional statement
e Conjecture
e Counterexample
e Deductive reasoning

C. Lindsey runs 5 miles every day and gets 4 place at the track meet in October.

G.4(B) identify and
determine the

validity of the Content:

i * Students understand the Iogic of conditional 3. Which of the following is a biconditional statement?
CRIMNAEITEE AR S 585 statements is essential to making, verifying, and ' ¢ :
aﬁd—eew of proving conjectures. A. If Mauricio goes to school every single day, then Mauricio has perfect attendance.
a conditional
statement and Specificig /: B. If Samantha has a puppy, then Samantha has a dog.
recognize the e Students are not asked about inverse or C. Ifitis 20 °F, then the town lake is frozen.
q ang D. If Chris is at home, then Chris is not at school.
Sl ieluisllfloins] Academic Vocabulary:

statement and a true e Conditional statement

conditional e Conjecture
statement with a true e Counterexample
converse e Deductive reasoning
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VERTICAL STANDARDS

This section details the progression of key student expectations/standards** in the courses before and after this course. This will help you
understand what prior knowledge skills to build upon and guide you in knowing what skills you are preparing your students for in the
subsequent course.
6" and 7" Grade |
7.11(C) write and solve equations using geometry
concepts, including the sum of the angles in a
triangle, and angle relationships

Geometry |
G.4(B) identify and determine the validity of the
converse, inverse, and contrapositive of
a conditional statement and recognize
the connection between a biconditional
statement and a true conditional
statement with a true converse

Algebra Il

A2.6(L) formulate and solve equations
involving inverse variation

8.6(C) use models and diagrams to explain the
Pythagorean theorem

G.4(C) verify that a conjecture is false using a
counterexample

G.5(A) investigate patterns to make conjectures
about geometric relationships, including

anglesformed-by paralleHinescutbya
Algebra | transversal,criteriarequired-for triangle Pre-Calculus
A.2(C) write linear equations in two variables given congruence; special-segments-of
a table of values, a graph, and a verbal triangles,-diagonals-of quadrilaterals; P.3(F) determine the conic section formed when
description interior and exterior angles of polygons, a plane intersects a double-napped cone
and-special-segments-and-angles-of
icel I e .  tools.
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