UNIT 10: STATISTICS AND PROBABILITY Geomﬁtt%

UNIT PLAN Suggested Duration: 22 Days
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How to Use This Addenda

’ . . . . . . .
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

Lesson 9: Find related multiplication facts by adding  nd subtracting equal groups in array models Date: ) Sho u | d see Wh en
Standard| S} Notes for Intellectual Preparatio 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 . .
lesson Ob] ective problems » (S) Threes array no fill template = (S)Blank paper routine for choral response or work instruction
. %, involving show during the respective fluency
ties to your state multiplication and W'T“_“:“sﬂ:’ ;""_‘ N | activities
division within - JOW (source: fluency min ote exemplar | 9 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 Bmn | (| PACING IN L 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 including arays. ik al €S50N AGENTA | ™ ngerstancing the vsual keep you focused on
. representations
I equal groups; Mathematical Goal of this Lesson ( .
q LIestIO nin g an d properties of Students learn they can use decomposition to break Cae larger number into two smaller Look for students to... the d p p ro p rlate
. operations; o numbers as a strategy for multiplication. The goal of this lesson is simply for student to
respo nses usi ng recall of facts understand haw: to Imer!:rel 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 fuinber 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
Knet Shading, bracke d/or dotted
CFU (ooportuntie to s rovees-ves s 2wes QOO |17 Shadin.brackets. alor ot . :
Concept Development, by way of 7x3= 5x3 +2x3 000 mathematical significance Plan instruction
eliciting student responses ) Q00 _brackets \dentt s
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 ceum‘n-‘.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 responsibiy < 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 rt he un it for the vocabulaty 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 o more number . Criteri f S
_ d . t d P "’ffl;ﬂs'e withhold ;*‘ exercise; Suggested strategy — guided discourse. sentences riteria ror success
IS Indicated in z;ﬁ;’:" up in lated 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

Geometry Unit 10 (Updated 10/01/2025) Page 1 of 27



UNIT SYNOPSIS

This last unit in the Geometry focuses on the statistics content that we think every high school student should learn. You might be
thinking, “This is a Geometry course! Why are we including statistics and probability?” We did this for two reasons. First, we want
students to learn all this content before taking any college-entrance standardized tests, like the ACT or SAT. Second, we feel like we
could create the space in Geometry to dedicate one month to statistics. This statistics unit is split into four modules that can be mixed
and matched and taught in any order.

Lessons 10.1to 10.4: One-Variable Data Analysis
Lessons 10.5 to 10.8: Two-Variable Data Analysis
Lessons 10.9 to 10.12: Probability

Lessons 10.13 to 10.17: Statistical Inference

CONTENT STANDARDS

Below are the standards addressed in this unit.

AP Statistics Learning Objectives
UNC-1.A represent categorical data using frequency or relative frequency tables
UNC-1.B describe categorical data represented in frequency or relative frequency tables
UNC-1.1 calculate measures of center and position for quantitative data
UNC-1.J calculate measures of variability for quantitative data
UNC-1.S represent bivariate quantitative data using scatterplots.
DAT-1.D calculate a predicted response value using a linear regression model
DAT-1.E represent differences between measured and predicted responses using residual plots.
DAT-2.A identify the type of study.
DAT-2.B identify appropriate generalizations and determinations based on observational studies.
UNC-4.D calculate an appropriate confidence interval for a population proportion
UNC-4.H identify the relationships between sample size, width of a confidence interval, confidence level, and margin of error for a population proportion
VAR-4.A calculate probabilities for events and their complements
VAR-4.C explain why two events are (or are not) mutually exclusive
VAR-4.D calculate conditional probabilities
VAR-4.E calculate the probabilities for independent events and for the union of two events

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

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

HIeiE |s'a checkmark for the math Lessons L1 L2 L3 L4 L5 L6 L7 L8 L9 | L10 | L1 | L12 | L13 | L14 | L15 | L16 | L17
support if the lesson Math Supports
makes' a conn.ection to prigr content or from | Access Prior syl vl v slvilivilivivIivly Syl v
a previous unit or academic year Knowledge
uses familiar cqntexts or experiences to ReaI—WorId slvilvilivivivivivivivivivivivivclivyl v
make the learning relevant to students Connections
makes use of graphic organizers Graphic Organizers v v v v
includes tools like rulers, protractors, patty Tools or v v
paper, algebra tiles, etc. Manipulatives
mporporatgs tables, reference charts, . Visual Aids v v v v v v v v
displays, pictures, models, or color-coding
includes definitions, examples vs. Vocabulary Supports vl vl VRV Y syl v
nonexamples, cognates, etc.
includes strategies that support language
development
asks students to discuss with their.partner L e v v v v v v vl vyl v
to prepare for whole class discussion
teachero facilitates a.whole class discussion - Guided slvlvilivivivivivivivivivivivivlivl v
to debrief key learnings Discussion
ask§ .studen'ts to think independently, test _  Think, Pair,
their idea with a partner, and share whole
Share
group
includes sentence stems to support - Sentence
students with explanations Stems
pr.ovides opportunities for students to work B Gkl v viliviviviviviviviviviviviviv]iv]vy
with a partner or a group
uses mnemonics such as SohCahToa Mnemonics
includes websites or equipment that Technological vl v v
enhances the lesson Support
content can be presented in different forms
uses hands-on tools or manipulatives to
- Concrete
represent the math
uses drawings to represent the math - Pictorial IR 2 A A B B v v
uses numbers and number sentences to - Abstract v viviviviviviviviviviviviviviv]vy
represent the math
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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 important 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 e S AR ¢
group back together for a debrief. It is in this discussion that the teacher will help students formalize the learning. The w&\”b: G\de,,g‘ . s
teacher connects the student activity experience to new vocabulary, definitions, formulas, and algorithms. The formal etz &’S}L—LB—:Z(;MB gy
learning is attached specifically to the experiences of the activity so that students can enhance their constructed A R G N
understanding of the new content. The teacher writes all of the formal learning in a different color in the margins of the | s oo s cioe EAVA

Y stayed e same

activity (see red writing to the right). The students add these ideas in the margins on their activity page and often think of k%?}a«“""i‘
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 o vEr
In this part of the lesson, the teacher uses the whole experience of the activity and the formalization in the debrief to | wansafons geerve TT“S;W"W e )
summarize the learning from the lesson. Notice that we use the box to constrain the amount of formal “notes” that the 'm movementy | T2EE T VS o

teacher can provide.

eve) pt. wwves sdme distance !

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.

Geometry Unit 10 (Updated 10/01/2025) Page 5 of 27



ROADMAP

Day Date Lesson

Lesson Title

There are 8 flexible Success Days that you can use anywhere in the unit.

Consider using 1 day to facilitate Lesson 4, a Mid-Unit review that addresses content from Lessons 1 - 3.

Consider using 1 flex day to administer Topic Quiz A between lessons 4 and 5.

Consider using 1 day to facilitate Lesson 8, a Mid-Unit review that addresses content from Lessons 5 - 7.

Consider using 1 flex day to administer Topic Quiz B between lessons 7 and 8.

Consider using 1 day to facilitate Lesson 12, a Mid-Unit review that addresses content from Lessons 9 - 11.

Consider using 1 flex day to administer Topic Quiz C between lessons 12 and 13.

Consider using 1 day to facilitate Lesson 17, a Mid-Unit review that addresses content from Lessons 13 - 16.

Consider using 1 day to review the day before UE10. Use topic quiz data to prioritize which concepts or skills to review.

N

1

Categorical Data and Displays

Measures of Center for Quantitative Data

Measures of Spread for Quantitative Data

AlWI|N

Mid-Unit Review A (Lessons 1 — 3) | Success Day

Unit 10 Topic Quiz A | Success Day

Scatterplots and Line of Best Fit

Predictions and Residuals

Models for Nonlinear Data

O |IN([OOjo|h~|W|N
(N[O |0

Mid-Unit Review B (Lessons 5 - 7) | Success Day

—_
o

Unit 10 Topic Quiz B | Success Day

(e}

Probability Models and Rules

12 10 Probability Using Two-Way Tables

13 1 Probability Using Tree Diagrams

14 12 Mid-Unit Review C (Lessons 9 - 11) | Success Day
15 Unit 10 Topic Quiz C | Success Day

16 13 Random Sampling

17 14 Margin of Error

18 15 Observational Studies and Experiments

19 16 Random Sample and Random Assignments

20 17 Mid-Unit Review D (Lessons 13 - 16) | Success Day
21 Unit 10 Topic Quiz D or Cumulative Review (use your TQ data to plan Cumulative Review) | Success Day
22 Unit 10 Exam

Geometry Unit 10 (Updated 10/01/2025)
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Lesson 1: Categorical Data and Displays

Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
Necessary Materials and Pre-Lesson Prep Look for teachers to...
€ UNC-1.A = Lesson 10.1 Student Workbook pages = Class set of red pens U avoid presenting all vocabulary before
represent = Access to statsmedic.com/ the lesson begins; rather, teachers

categorical data
using frequency
or relative

frequency tables

© UNC-1.B describe

categorical data
represented in
frequency or
relative frequency
tables

Lesson Structure:
B oo Now (7 min)
B INM (20 min)
Debrief (4 min)
. Student Practice (15 min)
Exit Ticket (10 min)

</

Important
Vocabulary

bar chart
categorical
variable
frequency table
pie chart
quantitative
variable
relative
frequency table
segmented bar

graph

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to explain the difference
between categorical data and quantitative data and describe several ways to
present categorical data. Students engaged in a similar lesson in 6" grade.

Opportunities to CFU
v INM: 3, 4, 8

v' Student Practice: 1, 2, 3

Other Notes to Inform Your Planning

For the Do Now: The Do Now is included to activate prior non-math
knowledge for the INM. It can be skipped or replaced if necessary. Answers
will probably vary.

For the INM: The data for the INM will be unique to each class, as it comes
from students’ data! When internalizing this lesson, plan how you want to
initially collect the data (will students come up to the board? Will they just tell
you their choice? Will you say “all Facebook people raise your hand?”)

Focus on

On scaffolding: To help students understand L .
Disciplinary Literacy

the difference between “frequency” and
“relative frequency,” it may help to draw a line
under all categories, label it “TOTAL,” and
record the total under all the frequencies.

Look for students to...

should introduce each term as it comes
up in the lesson so that students can
engage with a relevant example.

either give students the opportunity to
use the statsmedic applet (one
categorical variable, single group) or
project it on the whiteboard

(when debriefing INM #5) highlight that
there are spaces between bars in the
bar chart, but that when they encounter
histograms in the next lesson, there will
NOT be spaces

a

a

a

explain the difference between a
categorical variable and a quantitative
variable

explain the difference between
frequency and relative frequency
construct a bar chart and pie chart (and
explain how)

Student Know/Do Chart

Q¥

Q¥

(1

Students can calculate relative
frequency.

Students can create a segmented
bar chart that accurately reflects a
data set.

To calculate relative frequency, you
must first sum all the frequencies to
get a total frequency. The relative
frequency for a category can be
found by dividing that category’s
frequency by the total.

€
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Lesson 2: Measures of Center for Quantitative Data

Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
© UNC-1. Necessary Materials and Pre-Lesson Prep Look for teachers to...
calculate = Lesson 10.2 Student Workbook pages = Class set of red pens O use the monitoring questions in
measures of = Access to statsmedic.com/ the green box on TE p15 to spur
center and thinking.
position for Q either give students the
quantitative Lesson Structure: opportunity to use the statsmedic
data . Do Now (7 min) applet (one quantitative variable,
. ' single group) or project it on the
. INM (16 min) ‘ whiteboard
Debrief (7 min) O emphasize that there are no gaps
. Student Practice (15 min) between bars in a histogram; this
distinguishes it from a bar graph.
Exit Ticket (10 min)
Look for students to...
Mathematical Goal of this Lesson O explain the difference between a
By the end of this lesson, students should be able to calculate mean and median from bar graph and a histogram
a set of values and from a graph of a distribution. Students should also be able to O construct a dot plot and a
describe the effects of outliers on a mean or median. Many students learned about histogram ,
mean, median, and mode all together in middle school. We are not including mode O describe how an outlier can affect
here because we are focusing on measures of center. There is nothing that 'éhe mean and/or median of a set of
guarantees the mode will be anywhere near the center of a distribution. ata
Student Know/Do Chart
Opportunities to CFU
v INM:2,3,6 v’ Student Practice: 1, 2 Do Students can calculate the
| tant © mean and median of a set of
pretEl] Other Notes to Inform Your Planning data
Vocabulary Do S d' lain wh
o
= mean For the Do Now: The Do Now is included to activate prior non-math knowledge for @ tudents can exp a|r) what
. . - . happens to the median and
= median the INM. It can be skipped or replaced if necessary. Answers will vary.
* nonresistant mean of a data set when a new
= outliers For the INM: This lesson reviews the concepts and calculations for the mean and datqm 's added .to it
. . s . ; : Know To find the median of a data
= resistant median for a set of quantitative data. More importantly, students investigate what i~

happens to these measures of center when an outlier is
introduced into the data set. The data for the INM will be
unique to each class, as it comes from students’ data!l

Focus on
Disciplinary Literacy

of

set, place all the numbers in
order and identify the number
in the middle. If two numbers
are in the middle, find the mean
of those two numbers.

To find the mean of a set of
data, add all the values and
divide by the number of values
you added.

Geometry Unit 10 (Updated 10/01/2025)
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Lesson 3: Measures of Spread for Quantitative Data

Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
¢ UNC-1.J Necessary Materials and Pre-Lesson Prep Look for teachers to...
calculate = | esson 10.3 Student Workbook pages = Class set of red pens O allow students to work together

measures of
variability for
quantitative
data

Important
Vocabulary

= outliers

* range

= standard
deviation

Lesson Structure:
B Do Now (7 min)

B INMm (15 min) "

Debrief (8 min)

. Student Practice (15 min)
Exit Ticket (10 min)

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to calculate and interpret range and
standard deviation from a data set. (Students have been calculating range since 6"
grade, but standard deviation is entirely new to them.) They should also be able to use
the graph of a data set to make conclusions about standard deviation and describe the
effect outliers have on range and standard deviation. It is more important that students
understand the meaning of standard deviation than the formula itself.

Opportunities to CFU
v INM: 4,5, 6 v" Student Practice: 1, 2, 3

Other Notes to Inform Your Planning

For the Do Now: The Do Now cannot be skipped or replaced; it sets up the INM.

For the INM: #5 takes students through the steps for calculating standard deviation so
that students develop an understanding of what standard deviation is; memorizing the

for #s 2-4, and then facilitate a
whole group discussion for #s 5-

6

O when going through calculation
for standard deviation, provide
the “why” for each step (see TE
p22 for each why)

U have a plan for how to facilitate
#s 2-3 (see green box on TE p23
for more details)

Look for students to...

O explain what standard deviation is
and how adding a new piece of
data will affect the standard
deviation

O be able to calculate and interpret
range.

Student Know/Do Chart

formula is not necessary. Focus on

For Student Practice: You will need to do some formalizing Disciplinary Literacy

after SP #s 1 — 3 since the INM does not address how
outliers affect standard deviation or range, nor does it give
examples of graphical representations of scenarios with

high and low SD.

of

of

Students can compare data
sets represented graphically
and determine which has the
greater range and which has
the greater standard deviation.
To find the range of a data set,
subtract the minimum value
from the maximum value.

The standard deviation is the
average distance from the
mean. When data is clustered
closely together, it has a small
standard deviation. When data
is spread out, it has a larger
standard deviation.

Geometry Unit 10 (Updated 10/01/2025)
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Lesson 4: Mid-Unit Review A (Lessons 1-3) — The Star Wars and Ice Cream Problems

Date:

categorical data
using frequency
or relative
frequency tables

€ UNC-1.B describe
categorical data
represented in
frequency or
relative frequency
tables

@ UNC-1.l calculate
measures of
center and
position for
quantitative data

€ UNC-1.J calculate
measures of
variability for
quantitative data

Important
Vocabulary

All vocabulary from
Lessons 1- 3.

Lesson Structure:
. Do Now (7 min)
B INM (0 min)
Problem (40 min)
Debrief (8 min)
Exit Ticket (O min)

p

Mathematical Goal of this Lesson

This lesson provides a review of Lesson 1-3 and gives students the opportunity to work together.
Two different problems are provided, but the class should choose ONE to work on. You can
discuss the other one if you have a longer class period or save it for a flex day.

Opportunities to CFU

v when giving directions (before you release students to
participate in the activity)

v' during the Debrief when you go over most-missed questions

Other Notes to Inform Your Planning
For the Do Now: The provided Do Now is helpful for activating prior knowledge, but it is not
married to the INM and can be replaced with a spiraled review question of your choice.

On Random Grouping: Go We like to use playing cards or
random group generator cards (like these) to break
students into groups. Working with new people can
increase discussion and disrupt some of the participation
patterns that are formed when students work in the same
group for longer periods of time. We have students work
in one group for Part 1, and then change groups for Part
2. You can sort students by number first, then by color or suit. Give students about 15 minutes for
each part of the activity. You can use the final 8 minutes of class to go over answers so students
can use this page to study for their quiz tomorrow. (Source: MathMedic)

Focus on Disciplinary Literacy

Star Wars or Ice
Cream Problem

For the Exit Ticket: No SP is provided because this review lesson is essentially a LOT of student
practice. No ET is provided because the next day should be a Topic Quiz day that will give you a
helpful data point.

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
Necessary Materials and Pre-Lesson Prep Look for teachers to...
€ UNC-1.A = Unit 10.4 Student Workbook pages = Random grouping cards (like these) Q give clear
represent directions so the

Look for students to...

activity can flow
smoothly.

Q

work with their
partners as they
apply what they’ve
learned so far.

Student Know/Do Chart

Students can apply
all “Dos” from
Lessons 1-3.

Students know all
“Knows” from
Lessons 1-3.

Geometry Unit 10 (Updated 10/01/2025)
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Lesson 5: Scatterplots and Line of Best Fit

Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors

® UNC-1S Necessary Materials and Pre-Lesson Prep Look for teachers to...
represent = | esson 10.5 Student Workbook pages = Class set of red pens & rulers O discuss the use of y-hat to remind
bivariate = Access to StatsMedic applet (2 = Large bowl of Starburst students that the primary reason
quantitative Quantitative Variables) for modeling a set of data with a
data using line is to be able to make
scatterplots. predictions.

¢ DAT-1D Lesson Structure: O Get students to notice that the line
calculate a . Do Now (7 min) of best fit is in the form § = a + bx
predicted B M (18 min) " (instead of the y = mx + b order
response that students are used to). This

value using a
linear
regression
model

@ DAT-1.D.2 the

predicted
response value,
denoted by ¥, is
calculated as

¥y =a+ bx,
where g is the
y-intercept and
b is the slope of
the regression
line, and x is the
value of the
explanatory
variable

Important
Vocabulary

explanatory
variable

line of best fit
response
variable
scatter plot

y

Debrief (5 min)
Student Practice (15 min)
Exit Ticket (10 min)

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to describe the relationship for
bivariate data by creating a scatter plot and interpreting the slope and y-intercept of
its line of best fit.

Opportunities to CFU
v INM: 4d, 4e

v" Student Practice: 1, 2, 3

Other Notes to Inform Your Planning

For Do Now: This Do Now spirals in previous content, but it can be skipped or
replaced. If you worry about running out of
time, consider using Do Now time to let
students get ahead on #s 2 and 3.

Focus on Disciplinary
Literacy

For INM: Decide ahead of time if you want
students to do this activity on their individual
laptops or if you want to do it on one laptop
and project your screen. Since everyone is
using the same data for the INM, either option
will work.

On Disciplinary Literacy: Know that y (y-hat) is entirely new to students! Students
should use y-hat to communicate that they are making predictions (as opposed to
calculating an exact output).

promotes students’ mathematical
flexibility in understanding the
parts of a linear equation.

Look for students to...

O use tables and graphs to make
predictions

O be able to explain the difference
between y and y.

Student Criteria for Success

133 Students can interpret the
© slope and y-intercept of a line

of best fit.
"'T_l_vy Sometimes, the y-interceptin a
=~ line of best fit does not make
sense because the line of best
fit is just a model.
";gw The line of best fit cannot give
L —]

exact outputs, but it CAN offer
predictions.
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Lesson 6: Predictions and Residuals

Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors

¢ DAT-1.E Necessary Materials and Pre-Lesson Prep Look for teachers to...
represent * Lesson 10.6 Student Workbook » Class set of red pens U do the candy grab and tell their
differences pages = Starburst in a bowl! (enough for you to students how many candies they were
between = Access to StatsMedic applet (2 grab a fistful) able to grab and give their handspan
measured and Quantitative Variables) = ruler measurement
predicted U ensure students have access to

responses using
residual plots.

Important
Vocabulary

explanatory
variable

line of best fit
residual
response
variable

~

y

Lesson Structure:
. Do Now (7 min)

B INM (15 min) "

Debrief (8 min)

. Student Practice (15 min)
Exit Ticket (10 min)

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to use a line of best fit to
make predictions and calculate and interpret a residual using linear models.
This lesson uses the same context as the previous lesson, but only YOU will do
the candy grab.

Opportunities to CFU
v INM: 4, 8 v' Student Practice: 1,2, 3,4

Other Notes to Inform Your Planning

For the Do Now: The Do Now spirals in previous concepts, but it is not required
for the INM and can be skipped or replaced if necessary.

On scaffolding: Use this applet to illustrate the
meaning of residual. Seeing the line segments may
help students see that the residual is the difference

Focus on
Disciplinary Literacy

between where a point is expected to be and
where it actually is.

StatsMedic applet for INM #2 OR that
the teacher enters data for students
and project on screen for all to see.

O coach students to use the sentence
starter provided in the QuickNotes (TE
p46) as they learn how to write about
residuals.

Look for students to...
O calculate and interpret a residual
O use the sentence starter provided in the
QuickNotes to help them verbally
interpret the residual in context.

Student Know/Do Chart

Do
@ Students can calculate and

interpret a residual in context.

“gw A residual is the difference
*  between the actual value and
predicted value. Residual =y — §

To calculate a residual, you need to
know the line of best fit used to
generate predictions and an actual
data point. Substitute the actual x-
value into the line of best fit to find
¥, which you then subtract from the
actual y-value.

Know
L3
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Lesson 7: Models for Nonlinear Data Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
Necessary Materials and Pre-Lesson Prep Look for teachers to...

¢ DAT-1.E = Lesson 10.7 Student Workbook pages = Class set of red pens U ensure students are clear on how to
represent use the statsmedic applets
differences themselves. If there are no student
between Lesson Structure: devices, the teacher needs to
measured . Do Now (7 min) ensure they are clearly projecting
and . 3 mi their computer screen and using
predicted INM (13 min) the right applet at the right times
responses Debrief (10 min) (see Do Now and INM #3).
using . .
residual . Student Practice (15 min) Look for students to...
plots. Exit Ticket (10 min) O calculate and interpret residuals

U explain why a smaller residual is a

Mathematical Goal of this Lesson good thing (because it means our

The previous two lessons used data from the Candy Grab Challenge, which likely prediction isn’t so far off from the
showed a strong linear relationship. By the end of this lesson, students should be able actua'l)
to calculate and interpret a residual using nonlinear models. O explain how a scatterplot can reveal

when data will not be well-modeled
Opportunities to CFU by § —mx + b (i.e. when it looks

v INM: 4,5,6 v’ Student Practice: 1, 2, 3, 4 curved)
Student Know/Do Chart

Other Notes to Inform Your Planning

For the Do Now: The Do Now cannot be skipped or replaced:; it sets up the INM. (If you %}j Students can calculate and

Important do not have devices for all students, project your computer screen on the whiteboard interpret a residual in context.
Vocabulary and show how you are using the applet. Give students time to create the scatterplot.) know A residual is the difference
; =
= nonlinear between the actual value and
model For the INM: Students will still use the Two Quantitative Variable applet, but this time predicted value. Residual =y — §
= residual they’ll be using exponential regression for the INM and quadratic regression model in Ko .
the Student Practice. Know that IDEA students worked with < To calculate aresidual, you need

Focus on to know the line of best fit used
Disciplinary Literacy to generate predictions and an
actual data point. Substitute the
actual x-value into the line of best
fit to find ¥, which you then
subtract from the actual y-value.

exponential and quadratic regression in the second
semester of Algebra 1, but some students may have
forgotten about it.
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Lesson 8: Mid-Unit Review B (Lessons 5-7) — Carbon Emissions Problem

Date:

scatterplots.

@ DAT-1.D calculate
a predicted
response value
using a linear
regression model

@ DAT-1.E
represent
differences
between
measured and
predicted
responses using
residual plots.

Important
Vocabulary

All vocabulary from
Lessons 5-7.

Do Now (7 min)
INM (O min)
Problem (40 min)
Debrief (8 min)
Exit Ticket (O min)

\| ¢

Mathematical Goal of this Lesson

This lesson provides a review of Lesson 5-7 and gives students the opportunity to work
together. Two different problems are provided, and groups should make it through
both.

Opportunities to CFU
v' when giving directions (before you release students to participate in the activity)
v' during the Debrief when you go over the questions

Other Notes to Inform Your Planning

For the Do Now: The provided Do Now is helpful for activating prior knowledge, but it is
not married to the INM and can be replaced with a spiraled review question of your
choice.

For Debrief: Go over questions students struggled with the most.

For the Exit Ticket: No SP is provided because this
review lesson is essentially a LOT of student
practice. No ET is provided because the next day
should be a Topic Quiz day that will give you a
helpful data point.

Focus on Disciplinary Literacy

Carbon Emissions
Problem

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
Necessary Materials and Pre-Lesson Prep Look for teachers to...
€ UNC-1S = Unit 10.8 Student Workbook pages = Class set of different colored pens (see pink O have internalized directions
represent TE box on p87 for details) on TE p57
bivariate U give students clear directions
quantitative data T =—— so the activity can flow
using : smoothly.

Look for students to...

O work with their partners to
solve the problem

O provide feedback to each
other (see description of how
this works in pink box on TE
p57 for more details)

Student Know/Do Chart

Do Students can apply all
@ “Dos” from Lessons 5-7.
Kno
a{v Students know all

“Knows” from Lessons 5-
7.
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Lesson 9: Probability Models and Rules

Date:

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

©® VAR-4.A calculate

probabilities for
events and their
complements

Important Vocabulary

= complement

=  experiment
probability

= Law of Large
Numbers

= outcome

= probability

= probability
experiment

= sample space

= ftrial

= theoretical
probability

Necessary Materials and Pre-Lesson Prep
= Lesson 10.9 Student Workbook pages

= Class set of red pens
= Pair of dice per student pair

Lesson Structure:
B oo Now (7 min)
B iNMm (16 min)
Debrief (7 min)
. Student Practice (15 min)
Exit Ticket (10 min)

<

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to use proper notation to
describe the probability of an event, determine the theoretical probability of
an event and its complement, and determine the experimental probability of
an event. Students learned these ideas in 7" grade, but did not apply them
much during Algebra 1, so many students will need this refresher.

Opportunities to CFU
v INM: 3,6, 7

v' Student Practice: 1,2, 3,4

Other Notes to Inform Your Planning

For the Do Now: The Do Now can be skipped or replaced, but it serves to
activate students’ prior knowledge of probability from 7" grade.

For the INM: In today’s lesson, student
data is collected and added together.
Know that this works only for mutually
exclusive events, and that students will
investigate what happens when events are
not mutually exclusive in the next lesson.

Focus on
Disciplinary Literacy

Look for teachers to...

U model the game “Odds or Evens”
and set clear expectations for
student game play.

O visibly collect and display student
generated data from “Odds or
Evens”

U emphasize the difference between
theoretical and experimental
probability and relate this to the Law
of Large Numbers (see pink box on
TE p63 for details)

Look for students to...

U play “Odds or Evens” and record
their results.

O explain the difference between
experimental and theoretical
probability

O explain the relationship between the
probability of an event occurring and
its complement.

Student Know/Do Chart

Do Students can compute the

© probability of an event or its
complement.

ng To find the probability of an
event occurring, divide the
number of ways the event could
occur by the total number of
possible outcomes.
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Lesson 10: Probability Using Two-Way Tables

Date:

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

Lesson Look Fors

@ VAR-4.C explain
why two events
are (or are not)
mutually
exclusive

¢ VAR-4.D
calculate
conditional
probabilities

Important
Vocabulary

= General
Addition
Formula

= mutually
exclusive
events

= overlapping
events

Necessary Materials and Pre-Lesson Prep
= | esson 10.10 Student Workbook
pages

= Class set of red pens

two-way table

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

C/

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to determine if two events are
mutually exclusive, apply the general addition rule for any two events [P(4 or B) =
P(A) + P(B) — P(A and B)], and use two-way tables to find probabilities, including
conditional probabilities. The purpose of the INM activity is to get students thinking
and reasoning about the General Addition Formula, rather than just memorizing a
formula.

Opportunities to CFU
v INM: 4, 5

v Student Practice: 1, 2

Other Notes to Inform Your Planning

For the Do Now: The Do Now spirals in the previous lesson. It is not required for the
INM and can be skipped or replaced if necessary.

For the INM: During the beginning of the INM, you’ll collect data from each student
on their pizza preferences. This should NOT take more than 5 minutes. If you

= Chart paper or whiteboard with clearly labele

anticipate it will, use some Do Now time to offset the
cost. Also, know that because the data will vary for each
class, the answer key shown on TE pp 109-110 will most

Focus on
Disciplinary Literacy

likely NOT accurately reflect your students’ preferences.

Look for teachers to...

Q

Q

Look for students to...

find a way to ensure that none of
the values in the INM table is zero
(include fictional people if
necessary — see TE p71 for
details)

release students to work together
to answer #s 2-5.

Q

Q

Q

be sitting and/or standing during
the Debrief depending on when
their preference is called (see
pink box on TE p73 for details)
be able to explain the difference
between P(AIB) and P(BIA).
explain the meaning of “mutually
exclusive”

Stud

ent Know/Do Chart

Do
@

Do
@

=

Khow

Know
3

Students can determine if two
events are mutually exclusive.

Students can use two way
tables to find probabilities.

Two events are mutually
exclusive when they cannot
both happen at the same time.

When finding conditional
probability, cover up the parts
of the table you don’t need.
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Lesson 11: Probability Using Tree Diagrams Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
Necessary Materials and Pre-Lesson Prep Look for teachers to...
= Lesson 10.11 Student Workbook = 5 red and 2 yellow Starburst in an opaque U bring joy when playing “Starburst Grab
pages bag. Bag” with students (see pink box on
¢ VAR-4D = Class set of red pens = Sets of 5 red and 2 yellow Starburst TE p81 for directions)
calculate = Extra Starburst for fun/prizes for each student team O guide students through INM #2 and
conditional the beginning of INM #3, but release
probabilities Lesson Structure: students to finish #3 with their
. Do Now (7 min) partners.
¢ VAR-4AE , O encourage students to calculate the
calculate the B NMm (16 min) " probabilities for all branches of their
probabilities Debrief (7 min) tree diagram, even if all aren’t needed
for : : to answer a question; doing this allows
independent . Student Practice (15 min) them to make sure all probabilities add
events and Exit Ticket (10 min) up to 1(if they don't, there’s an error
for the union somewhere).

of two events Mathematical Goal of this Lesson

By the end of this lesson, students should be able to determine if two events are Look for students to...
independent, use tree diagrams to find the probability of more than one event O record the results of Starburst Grab
occurring, and apply the general multiplication rule for any two events Bag game in the table of INM #1 (while
[P(Aor B) = P(A) x P(B)]. watching their classmates play)
U explain the difference between
Opportunities to CFU dependent and independent events
v INM: 3,4,5 v Student Practice: 1, 2, 3 U calculate the probability of more than

one event occurring.
Student Know/Do Chart

Other Notes to Inform Your Planning

For the Do Now: The Do Now spirals in a previous lesson. It is not required for the Do Students can calculate the

| — INM and can be skipped or replaced if necessary. @ orobability of more than one event

mportan . . .

Vocabulary For the INM: When playing Starburst Grab Bag at the beginning of the INM, it is g_ccurrlng (with or without a tree

= dependent important that you secretly replace the two Starburst that previous students may Kot T'Oa%:i'jnl)ﬁe probability of two
events have won. (They only win if they draw two Starburst of = 3 : ﬁ v th

* independent | the same color.) To save time, consider pulling all the | Teesen events occurring, multiply the
events red and yellow Starburst out of the bag so you don’t Disciplinary Literacy Embabr']“ty ?}f ia§h| evenf[bciccurrmg.

. ;_-‘,Ae?_erlz.al _ waste time during the game. OE&"X;:; ;[)fea :eioagls::/est may
rulljetlp eation be different from the total possible

outcomes in the first event.
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Lesson 12: Mid-Unit Review C (Lessons 9-11) — Fan-N-Pick

Date:

events and their
complements

@ VAR-4.C explain
why two events
are (or are not)
mutually
exclusive

¢ VAR-4.D
calculate
conditional
probabilities

@ VAR-4.E calculate
the probabilities
for independent
events and for
the union of two
events

Important
Vocabulary

All vocabulary from
Lessons 9 - 1.

Lesson Structure:
. Do Now (7 min)
B INM (0 min)
Problem (40 min)
I Debrief (8 min)
Exit Ticket (O min)

\| ¢

Mathematical Goal of this Lesson
This lesson provides a review of Lesson 9-11 and gives students the opportunity to work
together.

Opportunities to CFU
v' when giving directions (before you release students to participate in the activity)
v' during the Debrief when you go over the questions

Other Notes to Inform Your Planning

For the Do Now: The provided Do Now is helpful for activating prior knowledge, but it is
not married to the INM and can be replaced with a spiraled review question of your
choice.

For Debrief: Go over questions students struggled with the most.

For the Exit Ticket: No SP is provided because this
review lesson is essentially a LOT of student
practice. No ET is provided because the next day
should be a Topic Quiz day that will give you a
helpful data point.

Focus on Disciplinary Literacy

Fan-N-Pick

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
Necessary Materials and Pre-Lesson Prep Look for teachers to...
= Unit 10.12 Student Workbook pages = Print and cut out each problem set (print O have internalized directions
¢ VAR4.A two for large classes) on TE p89 and prepared
calculate printed cards on TE pp 95-98
probabilities for O give students clear

expectations and directions
so the activity can flow
smoothly.

Look for students to...

a

work with their groups to
solve the problem using the
structure described by their
teacher

work in groups of four as
described on TE p89 (Player 1=
Fan & Calculator; Player 2 =
Reader; Player 3 = Question
answerer; Player 4 =
Responder)

Student Know/Do Chart

Do Students can apply all
©@ “Dos” from Lessons 9-11.
“’é{v Students know all

“Knows” from Lessons 9-
1
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Lesson 13: Random Sampling Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors

¢ DAT-2.B Necessary Materials and Pre-Lesson Prep Look for teachers to...
identify * Lesson 10.13 Student Workbook * Class set of red pens O set the context for the lesson by
appropriate pages = 2 dot stickers per student reading the introductory box at the
generalizatio = Enough whiteboard space for TWO = A way for students to choose a random top of the INM. Then, urge students
ns and different number lines for dot plot number (see TE p149 for details) to quickly circle 5 words for the Do
determinatio generation = Optional: play the song while students Now and answer #s 1and 2.
ns based on are working on the Do Now O before class, set up two number
observational lines for “average word length” Vdot
studies. Lesson Structure: plots (see TE p101 for examples)

. Do Now (7 min)
) ' Look for students to...
. INM (16 min) ‘ U generate a reason that could

Debrief (7 min) potentially explain the difference
. Student Practice (15 min) between avg word length of the
o ) words they chose during the Do
Exit Ticket (10 min) Now (the sample) and the average of
all the words (the population)

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to distinguish between a Student Know/Do Chart
population and a sample, and describe the population to which results can be
ggnerahzed based on the gampllng me‘:chod used. In”thls lesson, we compare two Do  Students can distinguish
different methods of sampling (human “randomness” vs computer randomness) and @ between a population and a
Important draw conclusions from the differences. This lesson is connected to the lesson that sample
Vocabulary follows. pe.
» population ng A population is a complete group
- =~ with at least one shared
= random Opportunities to CFU h teristi th lati
sample v INM: 3,6, 7 v Student Practice: 1, 2, 3 characteristic (€.g. the population
» population of an entire city includes
mean Other Notes to Inform Your Planning Kno everyone ,m that city).
« sample rsw A sample is a smaller and more
= sample For the Do Now: The Do Now cannot be skipped or manageable part of a population
mean replaced; it sets up the INM. Students can do this on Focus on (e.g. arandom selectlon' of 100
= sampling their own. Usually we don’t encourage teachers to Disciplinary Literacy people from the same city).
variability RUSH their students, but we do want you to rush

them through choosing 5 words. (They can take
their time finding the average.)
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Lesson 14: Margin of Error Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
Necessary Materials and Pre-Lesson Prep Look for teachers to...
©® UNC-4.D = Lesson 10.14 Student Workbook pages = Class set of red pens O use the guiding questions in the
calculate an pink box on TE p109 to support
appropriate students as they work through #s
confidence Lesson Structure: 4-6.
interval for a . Do Now (7 min) O after the debrief, reveal who won
population . INM (13 min) " the lowa caucus (Buttigieg by just
proportion 0.1%!) — see TE p110
Debrief (10 min) U stamp that margin of error is used
2 .UNC-_4.H . Student Practice (15 min) to account for sampling variability
identify the due to the fact that every random
relationships Exit Ticket (10 min) sample produces a slightly
between different estimate
sample size, | pmathematical Goal of this Lesson
width of a By the end of this lesson, students should be able to interpret margin of error, construct | Look for students to...
confidence | 5 confidence interval when given an estimate and a margin of error, and explain the Q be able to explain how sample
interval, relationship between sample size and margin of error. size affects margin of error.
confidence O calculate confidence intervals
level, and Opportunities to CFU
margin of v INM: 3,4,6,7 v’ Student Practice: 1, 2, 3, 4 Student Know/Do Chart
error for a
B:Jop;cl)?:ilgg Other Notes to Inform Your Planning %3 Students can construct a |
For the Do Now: The Do Now was originally part of the INM; it cannot be skipped or confidence interval when given
replaced. It involves the 2020 lowa Caucus, which already happened. Encourage an estimate and a margin of
students to pretend that we do not know who actually won. error. ,
'gw To calculate a confidence
Important For the INM: Note that we are not asking students to calculate the margin of error — this interval, add the margin of error
Vocabulary is something they’ll do in AP statistics. The goal of this lesson is to understand WHY we to the estimate, and also
» confidence | report a margin fo error (to account for sampling variability) subtract the margin of error
_ : . . Focus on from the estimate.
interval and use it to create a confidence interval. . . .
- margin of Disciplinary Literacy Rrgw The greater the sample size,
error About the QuickNotes: When you stamp that increasing the lower the margin of error.

sample size decreases margin of error, refer back to the dot
plot the class made in the previous lesson and ask students

how the class estimates would have changed if we had
used a sample size of 50 instead of 5 words. Students
should realize that the larger sample size should produce estimates that are closer to
the truth.
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Lesson 15: Observational Studies and Experiments Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors

@ DAT-2.A identify | Necessary Materials and Pre-Lesson Prep Look for teachers to...
the type of » Lesson 10.15 Student Workbook pages = Class set of red pens U avoid the temptation to tell students
study. possible answers for INM #s 2-6,

# DAT-2.B identify and allow students to do the
appropriate Lesson Structure: thinking for the INM activity.

determinations INM (13 min) chance to record their thoughts to

generalizations . Do Now (7 min) U Provide vocabulary during the
and . " debrief, after students have had a

based on Debrief (10 min) the INM questions
obsgrvatlonal . Student Practice (15 min)
studies. Look for students to...
Exit Ticket (10 min) O explain the difference between
correlation and causation and
Mathematical Goal of this Lesson explain why correlation does not
By the end of this lesson, students should be able to distinguish between imply causation.
observational studies and experiments, explain how random assignment accounts | H distinguish between observational
for confounding variables, and distinguish between correlation and causation. studies and experiments
O explain how to account for
Opportunities to CFU confounding variables
v INM: 3,4, 5 v’ Student Practice: 1, 2, 3, 4 Student Know/Do Chart

Other Notes to Inform Your Planning l}'j Students can distinguish
Important For the Do Now: The Do Now cannot be skipped or replaced as it sets up the INM. @ between an gbservatlonal study
Vocabulary Students first saw the terms “explanatory variable” and “response variable” in Know and an e>‘<per|ment. .
= causation Lesson 10.5 (Candy Grab). If you anticipate students will not remember these = An experiment requires thqt
= correlation terms, consider posting these terms on the whiteboard before class so students :;ieg?n?r:;s?éi%n;a?sig using
S::;;%Tg:mg can reference them. observational st.uc'ly requires no
=  experiment For the INM: Allow students time and space to explore the questions in this activity. treatmen.ts and is just an
= explanatory They might not have all the thinking or vocabulary needed for each question just Know ggiilglr?wtlg)snéi nment allows Us 1o
variable yet, but that is okay! Encourage them to get their EeCk = show causati%n u
= response “rough draft thinking” on paper and that we will clean . ) :
variable it up during the debrief and QuickNotes. Disciplinary Literacy
= observational
study For Fun: check out Tyler Vigen’s spurious correlations.
= random Many are funny, but not all may be appropriate to
assignment show students. Rather than just show them the site,
consider screen-grabbing funny safe-for-school
graphs.
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Lesson 16: Random Sample and Random Assignment

Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors

€ DAT-2.A Necessary Materials and Pre-Lesson Prep Look for teachers to...
identify the = Lesson 10.16 Student Workbook = Prepare for card sort (see TE U Remind students of the purpose of taking a
type of study. = Class set of red pens p189 for directions and print random sample and using random

¢ DAT-2.B copies of TE p194) assignment BEFORE starting the INM activity
identify (see pink box on TE p125)

a4y

appropriate
generalization
s and
determination
s based on
observational
studies.

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

Important
Vocabulary

random
assignment
random
sample

Mathematical Goal of this Lesson

By the end of this lesson, students should be able to determine if the
results of a study can be generalized to a larger population and why, and
determine if causation can be established.

Opportunities to CFU
v" INM: Card Sort

v" Student Practice: 1

Other Notes to Inform Your Planning

For the Do Now: The Do Now is spiraled review and can be skipped or
replaced if necessary.

For the Debrief: Notice that the key on TE p190 takes students through
thinking about whether each of the 6 scenarios make use or random
sampling and random assignment.

Set clear expectations when facilitating card
sort

share the table (provided on TE p127) with
students at the END of the Debrief and
QuickNotes

Look for students to...

Q

Q

engage in a card sort by matching six
different conclusions to six different study
designs.

explain what must be true for an experiment to
show causation (random assignment) AND
what must be true for the results of a study to
be generalized to a larger population (random
sampling)

Student Know/Do Chart

Focus on Disciplinary
Literacy

Do
@

Do

@
0
@]
Know
3

Know
=

Students can distinguish between an
observation and an experiment.

Students can identify explanatory and
response variables.

Students van evaluate whether a
scenario implies causation or not.

An experiment requires that treatments
are imposed using random
assignment. An observational study
requires no treatments and is just an
observation.

Random assignment is required to
show causation.
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Lesson 17: Mid-Unit Review D (Lessons 13-16) — Trashketball Date:

Standard(s) Notes for Intellectual Preparation & Lesson Planning Lesson Look Fors
Necessary Materials and Pre-Lesson Prep Look for teachers to...
© DAT-2.A identify = Unit 10.17 Student Workbook pages = Print enough copies of problems for the U have internalized directions
the type of study. | = Two wastebaskets activity (TE pp 203-206) so that each group provided in the “Trashketball”
= Yardstick or tape to mark a line can have one. section of the TE and

© DAT-2.B identify : prepared copies of problems
appropriate Lesson Structure: O set clear expectations and
generalizations Bl Do Now (7 min) clearly communicate
and . INM (O min) ' directions for Trashketball to

determinations
Problem (40 min) students

based on O bring the joy!

observational Debrief (8 min)

studies. Exit Ticket (O min) Look for students to...

U be seated in groups of 3-4,

€ UNC-4.D working together

calculate an Mathematical Goal of this Lesson Q complete questions in order

appropriate This lesson provides a review of Lesson 13-16 and gives students the opportunity to O model sportsmanship

confidence work together.

interval for a

population Opportunities to CFU

proportion v" when giving directions (before you release students to participate in the activity)

v' during the Debrief when you go over the questions

@ UNC-4.H identify
the relationships | Other Notes to Inform Your Planning

between sample . . . — . .
size, width of a For the Do Now: The provided Do Now is helpful for activating prior knowledge, but it is

) not married to the INM and can be replaced with a spiraled review question of your
confidence .
interval, choice. Student Know/Do Chart
confidence level,

For Debrief: Go over questions students struggled with the most.

:?rcirn;ca);ge:n of IZg Students can apply all
population For the Exit Ticket: No SP is provided because this Focus on Disciplinary Literacy © “Dos” from Lessons 13-16.
proportion review lesson is essentially a LOT of student
practice. No ET is provided because the next day "g}ﬂ Students know all
should be a Topic Quiz day that will give you a Trashketball =~ “Knows” from Lessons 13-
Important -
helpful data point. 16.
Vocabulary

All vocabulary from
Lessons 13 — 16.
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Recommended Unit 10 Success Day Material and Resources Date:

For more practice with One-Variable Data Analysis (Lesson 1—4), try...

New Jersey Center for Teaching and Learning: one-variable data analysis practice
Albert.io AP Stats: 1.7 Summary Statistics for a Quantitative Variable

22-23 6G Mah Lesson 10.8: Percent Bar: TE | SW

22-23 6G Math Lesson 10.2: Measures of Center: TE | SW

For more practice with Two-Variable Data Analysis (Lesson 5 - 8), try...
Albert.io: AP Stats 2.5: Correlation

Albert.io: AP Stats 2.6: Linear Regression Models

Albert.io: AP Stats 2.7: Residuals

Imagine Math: Use a Line of Best Fit (TE / SW)

Sirius: A.4(C) Practice Sheet

[llustrative Mathematics: US Households

[llustrative Mathematics: US Population

Kahoot: Scatter Plots and Function Models

For more practice with Probability (Lessons 9-12), try...

21-22 MCR Lesson 11.1: Probability and Sample Space: TE | SW

21-22 MCR Lesson 11.2: Theoretical vs Experimental Probability: TE | SW
21-22 MCR Lesson 11.4: Independent and Dependent Events: TE | SW
21-22 MCR Lesson 11.7: Mutually Exclusive Event: TE | SW

21-22 MCR Unit 11 Cumulative Review: TE | SW

OER: Independence and Conditional Probability Skills Practice

OER: Computing Probability Skills Practice

New Jersey Center for Teaching and Learning: Probability Review (pp 1— 6)
NJCTL: More Probability Practice

Albert.io: AP Stats 4.3: Intro to Probability

Albert.io: AP Stats 4.4 Mutually Exclusive Events

For more practice with Statistical Inference (Lessons 13-17), try...
e Albert.io: AP Stats 3.3: Random Sampling and Data Collection
e Albert.io: AP Stats 3.5: Intro to Experimental Design
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Unit 10 Exam

Date:

Standard(s)

Notes for Intellectual Preparation & Lesson Planning

@ UNC-1. calculate measures of center
and position for quantitative data

©® UNC-1.J calculate measures of
variability for quantitative data

@ DAT-1.D calculate a predicted
response value using a linear
regression model

@ DAT-1.D.2 the predicted response
value, denoted by ¥, is calculated as
¥ = a + bx, where ais the y-intercept
and b is the slope of the regression
line, and x is the value of the
explanatory variable

¢ DAT-2.A identify the type of study.

@ DAT-2.B identify appropriate
generalizations and determinations
based on observational studies.

©® UNC-4.D calculate an appropriate
confidence interval for a population
proportion

@ UNC-4.H identify the relationships
between sample size, width of a
confidence interval, confidence level,
and margin of error for a population
proportion

® VAR-4.A calculate probabilities for
events and their complements

€ VAR-4.D calculate conditional
probabilities

Necessary Materials and Pre-Lesson Prep

* Print enough copies of UE10 Bluebook on Curriculum Corner (for the FRQ) and ensure you
have access to the exam on Edcite. (If you do not have access to the exam, notify your TC
and submit a Zendesk ticket ASAP.)

Notes to Inform Your Planning

Review the Unit 10 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 9 Exam is May 7, 2026. Consider administering the exam 1-3 school days
BEFORE May 7" to allow sufficient time for grading the FRQ.

Refer to the scoring guide to score the FRQ.
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UNPACKED STANDARDS

Focus standards for this unit.

Standards Clarification

Standards Specificity Notes/Explanations/Examples
G.13CAdentifywhether From Dec 2020 ACT
two events are m 5. A certain committee is composed of 9 juniors and
independent and 11 seniors. Two different members of the committee
m will be randomly selected for 2 different leadership
D he ° |ndependent VS dependent events roles. Given that the Ist member who will be selected
robability of the . Probabmty 1sha seq;log wh?t 1(3 ijhg pl‘(.)bﬂbll;[y that the 2nd member
M who wi € selected 1s a junior:
two events
: e Replacement A 2
occurring together e
with or without B. -
replacement . . 10
2 Including but not limited to: C o
10
. . ope . D. ﬁ
e Finding the probability of an event and/or its g 1L
© 20
complement as a percent
e Finding the probability of an event and/or its
complement as a fraction
e Find the theoretical and/or experimental
probability of an event and/or its complement
DAT-1. alcul a Concepts: 201 AP Statistics Released FRQ #5
redicted Predicted response
precicted * The predicted response value, denoted by 9, Is calculated as § = | % s o b s s e e e
response value a + bx, where a is the y-intercept and b is the slope of the ke iy bt A A
using a linear _ regression line, and x is the value of the explanatory variable. Wi sposds represenied 1 he it which were from 10 il pr hwr 1o 40 il et ot
regression model. | Linear regression model
e A simple linear regression model is an equation that uses an Predictor Coef  SECoef T P
explanatory variable, x, to predict the response variable, y. Wiy a0 0ot e om0
e Extrapolation is predicting a response value using a value for the
explanatory variable that is beyond the interval of x-values used to §=0.237 R-Siq = 0473 R-Sq fudj) = 0.868
determine the regression line. The predicted value is less reliable
as an estimate the further we extrapolate. (@) Use n:fcn|n|zlulel output above to determine the equation of the least squares regression line. Identify all
Content: variahles used in the equation.
Including, but not limited to: (b) How much more electricity would the windmill be expected to produce on a day when the wind velocity is

25 mph than on a day when the wind velocity is 15 mph? Show how you arrived at your answer.

e Explanatory (predictor or treatment) variable, x
Response variable, y
Observed response, y;
Predicted (expected) response, y
Simple linear regression
o Yy=a+bx
Slope, b
e Intercept, a
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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.
7" Grade

7.6H solve problems using qualitative and
quantitative predictions and comparisons
from simple experiments

7.6l determine experimental and theoretical
probabilities related to simple and
compound events using data and sample
spaces

7.6A represent sample spaces for simple and
compound events using lists and tree
diagrams

7.6C make predictions and determine
solutions using experimental data for
simple and compound events
7.6D make predictions and determine
solutions using theoretical probability for
simple and compound events
7.6E find the probabilities of a simple event
and its complement and describe the
relationship between the two
Algebra |
A.4(A) calculate, using technology, the
correlation coefficient between two
quantitative variables and interpret this
quantity as a measure of the strength of
the linear association
A.4(B) compare and contrast association and
causation in real-world problems
A.4(C) write, with and without technology, linear
functions that provide a reasonable fit to
data to estimate solutions and make
predictions for real-world problems

| Geometry

UNC-1.A represent categorical data using frequency
or relative frequency tables

UNC-1.B describe categorical data represented in
frequency or relative frequency tables

UNC-1.1 calculate measures of center and position for
quantitative data

UNC-1.J calculate measures of variability for
quantitative data

UNC-1.S represent bivariate quantitative data using
scatterplots.

DAT-1.D calculate a predicted response value using a

linear regression model

DAT-1.E represent differences between measured
and predicted responses using residual plots.

DAT-2.A identify the type of study.

DAT-2.B identify appropriate generalizations and
determinations based on observational studies.

UNC-4.D calculate an appropriate confidence interval
for a population proportion

UNC-4.H identify the relationships between sample
size, width of a confidence interval, confidence
level, and margin of error for a population
proportion

VAR-4.A calculate probabilities for events and their
complements

VAR-4.C explain why two events are (or are not)
mutually exclusive

VAR-4.D calculate conditional probabilities

VAR-4.E calculate the probabilities for independent
events and for the union of two events

AP Statistics

UNC-1.A represent categorical data using
frequency or relative frequency tables

UNC-1.B describe categorical data represented in
frequency or relative frequency tables

UNC-1.1 calculate measures of center and position
for quantitative data

UNC-1.J calculate measures of variability for
quantitative data

UNC-1.S represent bivariate quantitative data using
scatterplots.

DAT-1.E represent differences between measured
and predicted responses using residual
plots.

DAT-2.A identify the type of study.

DAT-2.B identify appropriate generalizations and
determinations based on observational
studies.

UNC-4.D calculate an appropriate confidence
interval for a population proportion

UNC-4.H identify the relationships between sample
size, width of a confidence interval,
confidence level, and margin of error for a
population proportion

VAR-4.A calculate probabilities for events and their
complements

VAR-4.C explain why two events are (or are not)
mutually exclusive

VAR-4.D calculate conditional probabilities

VAR-4.E calculate the probabilities for independent
events and for the union of two events
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