Preparation Notes

Please review and customize this deck to prepare it for use. Some notes:

These professional learning (PL) materials (slide deck and accompanying handout) are being offered in
editable forms so that you may make adjustments to better support the specific work happening in your
school or district.

These PL. materials are designed to easily accommodate remote delivery:
o A Jamboard template is provided to facilitate discussion of student work; the facilitator will need to

make a copy of this and be ready to share the link with participants as noted in the deck.

o  Text that can be readily pasted (marked with “—7) into a video call chat feature is included when
participants need to reference the handout.

o  There are placeholders for handout links to be shared with participants in the notes field of selected
slides; the facilitator will need to add a link to the handout where indicated by “[insert link].”



https://jamboard.google.com/d/178GPdj5hUQqZgNrfGk_1pk58-AAUg2jNhmeRR_eb2SA/viewer?f=0&pli=1

M104 Overview

XQ Badge Project PL Series Baseline
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Month XX, XXXX

XQ




Welcome!

Community Builder:

Write a “tweet in 140
characters or less to describe a
moment/interaction that
pushed your teaching practice.
Get ready to share!




Outcomes
and
Agenda

Participants will be able to:

e Explain the content and practice
expectations for the M104 badge

e Analyze tasks through the lenses
of (1) content and practice
expectations and (2) learning
principles

e Analyze student work for
evidence of learning

Agenda:

Exploring the Content

Task 1: Expectations and
Learning Principles

Task 1: Student Work

Task 2: Expectations and
Learning Principles

Task 2: Student Work
Closing




RN 2 as B I

Learning Principles

. Engage with cognitively demanding tasks in
heterogeneous settings.

Engage in social activities.
Build conceptual understanding through reasoning,.
Have agency in their learning.

View mathematics as a human endeavor across centuries.

Which learning principle

See mathematics as relevant. would you like to focus
on today?

Employ technology as a tool for problem—solving and
understanding.
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Exploring the
Content

Title of Presentation



M104 Modeling with Exponential Functions

What comes to mind?
What knowledge and skaills
should students learn to
earn this badge? S

or put your

thoughts in the
chat!




What's the Story of

these Standards?

Selected Common Core Standards for
Mathematics High School - Functions

Understand the concept of a function and use
function notation

1. Understand that a function from one set (called the domain) to
another set (called the range) assigns to each element of the
domain exactly one element of the range. If f is a function and x is
an element of its domain, then f(x) denotes the output of f
corresponding to the input x. The graph of f is the graph of the
equation y = f(x)

2. Use function notation, evaluate functions for inputs in their
domains, and interpret statements that use function notation in
terms of a context.

Interpret functions that arise in applications in
terms of the context

1. For a function that models a relationship between two
qualities, interpret key features of graphs and tables in terms
of the quantities, and sketch graphs showing key features
given a verbal description of the relationship. Key features
include: intercepts; intervals where the function is increasing,
decreasing, positive, or negative; relative maximums and
minimums; symmetries; and behavior; and periodicity

2. Relate the domain of a function to its graph and, where
applicable, to the quantitative relationship it describes. For
example, if the function h(n) gives the number of
person-hours it takes to assemble n engines in a factory,
then the positive integers would be an appropriate domain
for the function.

3. Calculate and interpret the average rate of change of a
function (presented symbolically or as a table) over a
specified interval. Estimate the rate of change from a graph.

How would you synthesize these?

What are the key takeaways
for students?

XQ Title of Presentation




What's the Story of

these Standards?

Selected Common Core Standards for
Mathematics High School - Functions

Understand the concept of a function and use
function notation

1. Understand that a function from one set (called the domain) to
another set (called the range) assigns to each element of the
domain exactly one element of the range. If f is a function and x is
an element of its domain, then f(x) denotes the output of f
corresponding to the input x. The graph of f is the graph of the
equation y = f(x)

2. Use function notation, evaluate functions for inputs in their
domains, and interpret statements that use function notation in
terms of a context.

Interpret functions that arise in applications in
terms of the context

1. For a function that models a relationship between two
qualities, interpret key features of graphs and tables in terms
of the quantities, and sketch graphs showing key features
given a verbal description of the relationship. Key features
include: intercepts; intervals where the function is increasing,
decreasing, positive, or negative; relative maximums and
minimums; symmetries; and behavior; and periodicity

2. Relate the domain of a function to its graph and, where
applicable, to the quantitative relationship it describes. For
example, if the function h(n) gives the number of
person-hours it takes to assemble n engines in a factory,
then the positive integers would be an appropriate domain
for the function.

3. Calculate and interpret the average rate of change of a
function (presented symbolically or as a table) over a
specified interval. Estimate the rate of change from a graph.

Share your thinking!

XQ Title of Presentation




M104 Content and Practice Expectations (CPE)

104.a Engage in the modeling cycle.

104.b Interpret exponential functions that arise in applications in terms of the context.

104.c Analyze exponential functions using different representations.

104.d Build an exponential function that models a relationship between two quantities.

104.e Construct and compare linear and exponential models and solve problems to draw conclusions.

104.f Interpret expressions for exponential functions in terms of the situation they model.

104.g Summarize, represent, and interpret data on two quantitative variables for linear and exponential model fits. In this badge, students
are encouraged to investigate patterns of association in bivariate data, which includes the informal description of the fit of the
curve and addresses the usefulness of the model for the particular context.

104.h Understand the relevance of modeling with exponential functions.

104.i Use a functions of exponential type model to determine values of interest in a real-world problem.




M104 Content and Practice Expectations (CPE)

104.a Engage in the modeling cycle.

104.b Interpret exponential functions that arise in applications in terms of the context.

104.c Analyze exponential functions using different representations.

104.d Build an exponential function that models a relationship between two quantities.

104.e Construct and compare linear and exponential models and solve problems to draw conclusions.

104.f Interpret expressions for exponential functions in terms of the situation they model. What

resonates with

104.g Summarize, represent, and interpret data on two quantitative variables for linear and exponential ou?
are encouraged to investigate patterns of association in bivariate data, which includes the informa e
curve and addresses the usefulness of the model for the particular context.

104.h Understand the relevance of modeling with exponential functions.

104.i Use a functions of exponential type model to determine values of interest in a real-world problem.




M104 Content and Practice Expectations and Indicators

Content and Practice Expectations Indicators

Choose an artifact where you...

104.a: Engage in the modeling cycle i. engage with the full modeling cycle (problem, formulate,
(performance assessment). compute, interpret, validate, revise as necessary, report).
104.b: Interpret exponential functions i. select two different data points that illustrate something

that arise in applications in terms of the | interesting or important about the context you are modeling and
context. describe what these points tell you about the topic.

ii. use a model to compute output values and then interpret the
values in the context of the problem.

What new

iii. describe the domain of the exponential function, including insights do you
anything noticed about values that are not part of the domain or have?

why the shape of the model might change for particular values of °
the domain.

iv. describe the contextual meaning of the average rate of change
between two points for an exponential function.




Let's Investigate

Choose at least one task to explore:

e |ake Algae
e Interesting Interest Rates

Which content and practice
expectations are evident in each one?




Let's Investigate

Choose at least one task to explore:

e |ake Algae
e Interesting Interest Rates

Which content and practice
. ; . Come off mute
expectations are evident in each one? or put your

thoughts in the
chat! What did
you find?




What's the Same?
What's Different?

1.

How do these content and practice
expectations align to ways you've
taught this topic before?

How are they different? Come off mute

or put your

thoughts in the
chat!




Inequity
Is our
Reality

About

0%
33%

of community college students
and 40 percent of four-year
students are placed into
non-credit bearing developmental
mathematics (Ganga et al., 2018)

of community college students
complete the developmental math
sequence. Only 20 percent
complete a college-level math
course over three years (Bailey,
Jeong, & Cho, 2010).

xQ
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We Must

Lead the
Movement

How can this
approach give

space for what
math can be?

Is math...?

e About getting one right answer,
the teacher’s way

e |[rrelevant

e About doing procedures

e Independent work

e Something my teacher made up

e Formulaic

Or could be math...?

e About using multiple
strategies flexibly

e Connected to the real-world
in ways that make sense

e About understanding and
applying
e Collaborative work

e Lived across continents and
centuries

e Novel, challenging problems
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Task 1:

Expectations
and Learning
Principles

Title of Presentation



[et's Do Some Math!

The original Superman movie came out Iin
1978 and made about $300 million at the
box office. If the yearly inflation rate is
about 4%, how much money would this be
equivalent to in 20227

Do the task as a
student would. Jot
down any reflections

that you have as you
do the math!




Content and Practice
Expectations

The original Superman movie came out Iin
1978 and made about $300 million at the
box office. If the yearly inflation rate is
about 4%, how much money would this be
equivalent to in 20227

Choose 1-2 Content
and Practice

Expectations that
student work could
give evidence of.




Content and Practice
Expectations

The original Superman movie came out Iin
1978 and made about $300 million at the
box office. If the yearly inflation rate is
about 4%, how much money would this be
equivalent to in 20227

104.i: Use a function
of exponential type | to

determine values of
interest in a real-world
problem.




Learning
Principles

In M104 Modeling with Functions of
Exponential Type, students will employ
the following learning principles:

e Engage with cognitively demanding tasks in heterogeneous
settings (LP 1).

e Engage in social activities (LP 2).

e Build conceptual understanding through reasoning (LP 3).

e Have agency in their learning (LP 4).

e View mathematics as a human endeavor across centuries (LP 5).
e See mathematics as relevant (LP 6).

e Employ technology as a tool for problem-solving and
understanding (LP 7).




Learning
Principles

In M104 Modeling with Functions of
Exponential Type, students will employ
the following learning principles:

Engage with cognitively demanding tasks in heterogeneous
settings (LP 1).

Engage in social activities (LP 2).
Build conceptual understanding through reasoning (LP 3).

Have agency in their learning (LP 4).
Which of these
principles does

View mathematics as a human endeavor across cg

See mathematics as relevant (LP 6). this task lend
Employ technology as a tool for problem-solvi itself to? Which
understanding (LP 7). ones can the task

be easily
adapted to
accommodate?




Learning
Principles

In M104 Modeling with Functions of
Exponential Type, students will employ
the following learning principles:

Engage with cognitively demanding tasks in heterogeneous
settings (LP 1).

Engage in social activities (LP 2).
Build conceptual understanding through reasoning (LP 3).
Have agency in their learning (LP 4).
View mathematics as a human endeavor across cg
See mathematics as relevant (LP 6).

Employ technology as a tool for problem-solvi Share what
understanding (LP 7). you came up

with!
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Task 1:
Student Work

Title of Presentation



What is the impact of our labels?

“Undoing the harms of ability labeling is not just an issue of changing our
language or implementing a standardized set of “best practices” or policies.
It requires sustained action and ongoing learning at every level of our
educational system, from individual classrooms to schools, school districts,
universities, regions, states/provinces, and the nation. Many curricula,
assessments, and instructional practices reproduce stratification—labeling
students, their problem-solving strategies, and the learning opportunities
they should receive on a scale from “remedial” to “sophisticated” (e.g., test
score categories, systems for grouping students based on perceived ability,
and strategies for sequencing student work for mathematical discussions). “

~National Council of Teachers of Mathematics




Round 1:What
do you notice?

Jot down

e One thing you notice about each
piece of student work.

XQ

Title of Presentation

2, A s e A AP e FAr i el Fi e s, 21

TASK: The original Superman movie came out in 1978 and made about
$300 million at the box office. If the yearly inflation rate is about 4%,
how much money would this be equivalent to in 2022?

1. What questions come to mind as you read the task?
How many years is that? How much was a movie ticket then? What exactly is
inflation? Is there an equation or formula for inflation rate I can use? What was
the inflation rate in 1978?|

2. What could you use to help figure this out? Table, equation,

Desmos, etc?
Maybe a table but prefer an equation. I googled and found a formula but not sure

million but not sure. Ithought about using an inflation calculator.
(4% of 300 million) *44.

3. Demonstrate your understanding by solving the task using the
model(s) you mentioned in number 2.

I think I need to multiply 300 million by the inflation rate 44 times or the 44th
power. 300x(4%+1)44?

27



Round 1:What
do you notice?

Jot down

e One thing you notice about each
piece of student work.

Come off mute

and share what
you saw!

XQ Title of Presentation

2, A s e A AP e FAr i el Fi e s, 21

TASK: The original Superman movie came out in 1978 and made about
$300 million at the box office. If the yearly inflation rate is about 4%,
how much money would this be equivalent to in 2022?

1. What questions come to mind as you read the task?
How many years is that? How much was a movie ticket then? What exactly is
inflation? Is there an equation or formula for inflation rate I can use? What was
the inflation rate in 1978?'

2. What could you use to help figure this out? Table, equation,

Desmos, etc?
Maybe a table but prefer an equation. I googled and found a formula but not sure

million but not sure. Ithought about using an inflation calculator.
(4% of 300 million) *44.

3. Demonstrate your understanding by solving the task using the
model(s) you mentioned in number 2.

I think I need to multiply 300 million by the inflation rate 44 times or the 44th
power. 300x(4%+1)44?

28



Criteria for Success

Conference and Provide Revision | Accept with Revision
Support

What resonates with
you? What questions
surace for you?




Humanizing Assessment

Project-based learning, performance assessment, and
discussion-based classrooms, on the other hand, create an
infrastructure for students to explore, construct, reflect on, and
publicly demonstrate knowledge. Students become agents in
their own learning rather than consumers of curriculum. (Safir

and Dugan, 2021, p. 102)

Source: Safir, Shane, and Jamila Dugan. Street Data: A Next-Generation Model for Equity, Pedagogy, and
School Transformation. Corwin, 2021.




Round 2:
What

evidence of
learning is
there?

104.i: Use a function of exponential
type to determine values of
interest in a real-world problem.

Let’s examine some work together:

Conference and Provide
Revision Support

The student'’s artifact shows
evidence of an emerging
understanding of the
expectations of the
indicator(s). After
conferencing and additional
instruction/learning, the
student may provide a
revised or different artifact
as evidence of the
indicator(s).

Accept with Revision

The student’s artifact shows
evidence of approaching a
full understanding of the
expectations of the
indicator(s). The artifact
may contain execution
errors that should be
corrected in revision. The
student may revise the
selected artifact or submit
a different artifact.

Accept

The student’s artifact
demonstrates evidence
that they have met the
expectations of the
indicator(s).




Examining Student Work

Conference and Provide Accept with Revision
Revision Support

Put your
thoughts on the

Jamboard!

Accept

Work
Sample 1

XQ Title of Presentation ‘

32



Example #1

1t 0 0 0 0 S SO O 0 TR A O

XQ

TASK: The original Superman movie came out in 1978 and made about
$300 million at the box office. If the yearly inflation rate is about 4%,
how much money would this be equivalent to in 2022?

1. What questions come to mind as you read the task?
How many years is that? How much was a movie ticket then? What exactly is
inflation? Is there an equation or formula for inflation rate I can use? What was
the inflation rate in 1978?|

2. What could you use to help figure this out? Table, equation,

Desmos, etc?
Maybe a table but prefer an equation. I googled and found a formula but no

Let's compare

million but not sure. Ithought about using an inflation calculator.
(4% of 300 million) *44, notes.

3. Demonstrate your understanding by solving the task using the
model(s) you mentioned in number 2.
I think I need to multiply 300 million by the inflation rate 44 times or the 44th
power. 300x(4%+1)44?

IItie or Fresentation

33



Example #2

desmos

Untitied Graph

nw

10

32148
337 .46
350.96

365
379.60
300(1.04)"
300(1.04)

300(1.04)"

300(1.04)1"

300(1.04)"

=1.04

(44, 1684.955)
1500

Wodel Expression:

y = 300(1.04)"

In 2022, according to my table and substituting in 44 (because | made 1978 the number 1) the
$300 million from 1978 will be equivalent to approximately $1,685,000,000.

What questions arose as you were working on this task?

How should | scale my years? Did | make sure to express the money in millio!
What was my initial value? At what rate was this model growing?

Do you think your model is reasonable?
Yes, it seems to grow larger with each year.
How can you take this task and apply it to your own work?

Let's compare

If something is growing each year based on the year before it nOteS.
faster than if just based on the initial year.

Title of Presentation
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Example #3

1978 s N R e kel S O
|r300m 1478 - Jope=tang e
geayi= 47, 44 24/, zloa
B S 7S S R S s
oy ~— 2003000 x[100=F300000C00.
5 4,‘*49( A aea 48,400

= A‘LIIOO,,K sycoy _So

046400

1100 X %/, = 440

Y 42400 = 2023

2t ‘; 3,048,400 SO =) 5

176 X %7. = 70.4 i ;

[ 2022 =42, 048,400

bz M L5 IZ ——fq
g : |
\agz 50.257568 |
194% %a'{.'.14557o7
1284 274.5 45 1055
1285 94,7715 338
1986 410, 5707151

1487 426.9935 427
1998 444, 07328585

) s | 461, 8262162
1999 480, 3026656 " 1+

00 - g mr70%72

ol A R TS A

{Too\ =020\ b72
IO = bl AN ZT 275

06~ DBNBTO\UBbzEU
{08 = hol Juu A% 46 3597
(065 —b32 054152 82\
0b - 65T B3 qWLasY 76
00T - bR3 b2eM7zepalbs
pog- 1NoA156=2T7497170
AU LE20T b2

olt- 14,1563 L\157
7012 = 330 1964 25U5 L7 Y
o\ - 86D, Ol65T78 1203
2ol4 - 84, 0q(57 3135
2015 - 435,6454356 1437
2016 -Q73,8\0 75364 (1Y

708% - \,057. W1 b2Up 92

702l "\\\33.3266 R 2008
7627 ~\>\\1aTgezsas

7o . e3.q01Z249958%

B\1-) 0l a4opzz\peqe
70\ | oqY. Sly22008800
z0to- 1123 . 2444 6228y

Equation
(300000074 to the power of 44

Between 1978-2022 there are 44 years. The question is asking how much money would be
equivalent to the year 22 and the movie came out in 1978. | feel if we multiple the 4% inflation
rate by 3M which is the amount made, than we would get an accurate amount of 1200. This
makes sense because 3 and 4 make 12. So if we added 4 percent each year for 44 years, | feel
we could get pretty close to 9.284 repeating. All | did was take the 3M and multiplied it to 4 to
the power of 44 which is the amount of years. It could adobe close to 12 million.

Let's compare
notes.

XQ

Title of Presentation
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Three Key Components of the
Math Badging System

e Content and Practice Expectations
e |earning Principles
e Criteria for Success

Which one excites you the most?

Come off

mute or share in

What one will have the greatest impact on the chat!
students?

What questions surface for you?
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Task 2:

Expectations
and Learning
Principles

Title of Presentation



Let’s Do Some Math!

2. The chart below shows data related to COVID-19 infections in three ZIP codes in April of 2020

COVID-19 Infections in Three ZIP Codes

ZIP Code Number of Infections Rate of Increase
(4/9/20) (4/2/20 - 4/9/20)
10025 343 5.6%

Do the task as a
10029 462 26.4% student would. Jot

down any reflections
that you have as you
10035 56 3.2% do the math!

Imagine that you work as a city administrator and need to make a prediction of the number of
infections in these ZIP codes in July 2020. Be sure to be ready to explain your thinking and rationale.

XQ Title of Presentation

38



Content and Practice Expectations

2. The chart below shows data related to COVID-19 infections in three ZIP codes in April of 2020

COVID-19 Infections in Three ZIP Codes

ZIP Code Number of Infections Rate of Increase
(4/9/20) (4/2/20 - 4/9/20)
10025 343 56%
10029 462 26.4%
10035 56 3.2%

Imagine that you work as a city administrator and need to make a prediction of the number of
infections in these ZIP codes in July 2020. Be sure to be ready to explain your thinking and rationale.

Choose 1-2 Content
and Practice

Expectations that
student work could
give evidence of.

XQ Title of Presentation
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Content and Practice Expectations

2. The chart below shows data related to COVID-19 infections in three ZIP codes in April of 2020

COVID-19 Infections in Three ZIP Codes

ZIP Code Number of Infections Rate of Increase
(4/9/20) (4/2/20 - 4/9/20)
10025 343 56%
10029 462 26.4%
10035 56 3.2%

Imagine that you work as a city administrator and need to make a prediction of the number of
infections in these ZIP codes in July 2020. Be sure to be ready to explain your thinking and rationale.

104.i: Use a functions
of exponential type

model to determine
values of interest in a
real-world problem.

XQ Title of Presentation

40



Learning
Principles

In M104 Modeling with Functions of
Exponential Type, students will employ
the following learning principles:

e Engage with cognitively demanding tasks in heterogeneous
settings (LP 1).

e Engage in social activities (LP 2).

e Build conceptual understanding through reasoning (LP 3).

e Have agency in their learning (LP 4).

e View mathematics as a human endeavor across centuries (LP 5).
e See mathematics as relevant (LP 6).

e Employ technology as a tool for problem-solving and
understanding (LP 7).




Learning
Principles

In M104 Modeling with Functions of
Exponential Type, students will employ
the following learning principles:

Engage with cognitively demanding tasks in heterogeneous
settings (LP 1).

Engage in social activities (LP 2).
Build conceptual understanding through reasoning (LP 3).

Have agency in their learning (LP 4).

View mathematics as a human endeavor acro .
Which of these

See mathematics as relevant (LP 6). principles does this

Empl hnol | bl | task lend itself to?
PRl LIS L £ ENERlor PebIEr=oe Which ones can the

understanding (LP 7). task be easily adapted
to accommodate?




Learning
Principles

In M104 Modeling with Functions of
Exponential Type, students will employ
the following learning principles:

Engage with cognitively demanding tasks in heterogeneous
settings (LP 1).

Engage in social activities (LP 2).

Build conceptual understanding through reasoning (LP 3).
Have agency in their learning (LP 4).
View mathematics as a human endeavor acro
See mathematics as relevant (LP 6). Share what

Employ technology as a tool for problem-sol you came up
understanding (LP 7). with!




035

Task 2:
Student Work

Title of Presentation



Round 1:What
do you notice?

Jot down

e One thing you notice about each
piece of student work.

I
Yhen the coronavirus came to the United States. we developed a new mantra: “Flatten the
curve.” The goal was to stem the runaway exponential growth in infections, in that way
preventing hospitals from becoming overrun.

TASK:
You are given a table that shows the number of positive COVID- 19 cases and the weekly rate or

increase of infections for different US ZIP codes in April 2020:

ZIP Code Number of Infections (::7;7;:’ 1_":/’:725;)
10025 343 5.6%
10029 462 26.4%
10035 56 3.0%

1. What do you notice about the table above? What questions come to mind? -

€ : # (1/ QOAJMHJJU/};’&O;O?
pf“yvt)mr‘wn ("L \PC‘i(i’? 2ip code?
2. Imagine that you work as a city administrator and need to make a prediction of

the number of infections in these ZIP codes in July 2020. Would you use an
equation,{’(’ag@ google sheets, etc to help you do this?

3. Look at the table below and use the equation we discussed to measure
exponential growth and complete the chart. P

XQ

Title of Presentation

10025 L 1002 iz 10035 32
Equation: . =3 3430170 '«’r'”/Equatlon iy VGQC'*“*'?C‘O Equation: }365(:”’0-93” 3
Week of... Number of Week of... Number of Week of Number of
infections infections Ilm._" y)
) | 412 to 4/9 343 4/2 to 4/9 462 4/2t0 4/9 56 K-
| |4110t0416 |20 4/10104/16  [5g3 4110 to 4/16 3
7 |4n7to423 |50 4MTt04/23  [F36 417 to 4123
4| 4124 t0 4130 1)) 3 4/24 to 4/30 9 3() 4/24 to 4/30 {
17| gty {59 July ?/ {89 July,

4 What fimpact does this chart have enithie O T Ntw e

U%vy«dzd Vi

oo Vot of infected lod‘}‘
Wh(/i'f' Q;Y‘{’C(‘AM‘}‘””S d d .}-M W f

Whert g€ were: the mmdom*y/of

45



Round 1:What
do you notice?

Jot down

e One thing you notice about each
piece of student work.

Come off mute

and share what
you saw!

I
Yhen the coronavirus came to the United States. we developed a new mantra: “Elatten the
~urve.” The goal was to stem the runaway exponential growth in infections, in that way
preventing hospitals from becoming overrun.
TASK:
You are given a table that shows the number of positive COVID-19 cases and the weekly rate of
increase of infections for different US ZIP codes in April 2020:

ZIP Code Number of Infections (I:;;e/;;l-r::/r:/azs;)
10025 343 5.6%
10029 462 26.4%
10035 56 3.2%

1. What do you notice about the table above? What questions come to mind? -
, weel e bhetween 4, 1030 cnd july 0302
\ i F 4 ot bl -
p gw"‘;)vfiiﬁ-shf}’u g+ ecich 2/p codef
2. Imagine that you work as a city administrator and need to make a prediction of

the number of infections in these ZIP codes in July 2020. Would you use an
equation, a table] google sheets, etc to help you do this?

> 0

3. Look at the table below and use the equation we discussed to measure
exponential growth and complete the chart.

XQ

Title of Presentation

10025 {10029 2 10035 3z o
Equation: y. =33 (170 quation: .= ”163[’“?’:35‘0 Equation: }356 Ci0. 030 e
Week of... Number of Week of... Number of Week of Number of ';.‘
infections infections Infections ;

4/2 to 419 343 4/2 to 4/9 462 4/2 to 4/9 56
410t04/16 |26 410104116  [5%3 41010416 |E2 oK

7 |41n7104/23 |25) 4/17 to 4/23 AL 417 to 4/23 g

5| azat0430 103 4/24 10 4/30 q 50 4/24 to 4/30

17| duty (59 July 2 (84 TR

4. What impact does this chart have on this O *CU#L' NW ‘{0 2t

U/’T%)« aid |/t

! hafea lot of ;WL,?C'LCd b“* '
- What @,r'~c'ccxtn}"”’f'9 fj’d thit citys 4
09€ weye: the ol ority of the pi



Round 2:
What

evidence of
learning is
there?

104.i: Use a functions of
exponential type model to
determine values of interest in
a real-world problem.

Let’s examine some work together:

Conference and Provide
Revision Support

The student'’s artifact shows
evidence of an emerging
understanding of the
expectations of the
indicator(s). After
conferencing and additional
instruction/learning, the
student may provide a
revised or different artifact
as evidence of the
indicator(s).

Accept with Revision

The student’s artifact shows
evidence of approaching a
full understanding of the
expectations of the
indicator(s). The artifact
may contain execution
errors that should be
corrected in revision. The
student may revise the
selected artifact or submit
a different artifact.

Accept

The student’s artifact
demonstrates evidence
that they have met the
expectations of the
indicator(s).




Examining Student Work

Conference and Provide Accept with Revision
Revision Support

Put your
thoughts on the

Jamboard!

Accept

Work
Sample 1

XQ Title of Presentation ‘
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Example #1

xQ

Yhen the coronavirus came to the United States. we developed a new mantra: “Flatten the
-urve.” The goal was to stem the runaway exponential growth in infections, in that way

areventing hospitals from becoming overrun.

TASK:

You are given a table that shows the number of positive COVID-19 cases and the weekly rate ot
increase of infections for different US ZIP codes in April 2020:

Rate of Increase

ZIP Code Number of Infections (8/2/20 - 4/9/20)
10025 343 5.6%
10029 462 26.4%
10035 56 3.2%

1. What do you notice about the table above? What questions come to mind?

e 4, 2020 cind J'U/gf

s are

he

' f
pU;‘!Vf}G”L)C’H gt ¢

cich zip code?

s

0902

2. Imagine that you work as a city administrator and need to make a prediction of

the number of infections in these ZIP codes in July 2020. Would you use an

equation,é@\, google sheets, etc to help you do this?

3. Look at the table below and use the equation we discussed to measure

exponential growth and complete the chart.

10025 A 10029 iz 10035
Equation: . - 3430170 ‘,«’E:’/Equation:y: (621 *[*2'25‘0 Equation: };56 C|f0~ @
Week of... Number of Week of... Number of Week of Number
infections infections
)| 41210 419 343 412 10 4/9 462 412 t0 419 568
| |4mn0t04116 |26 410t04/16  [5g3 4110 to 4116
7 |4n710423 |3570 4NTt04/23 |36 417 t0 4123 i
%\ 42410430 |103 42410430 |93) 4124 to 4130
17| suy {59 July 2 {84 July,

4. What impact does this chart have on thisS](ll'“f NW A

Uh?» did |

09 hatia Yot of infeched BARES

Whott @;r‘fcuuﬁ"”s did hat o1yt

Whe* age were: the oty onity/ 0k
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Example #2

C'\ ] . C \S] \\‘ IN N I \\ / \( )R l\ What does the work you have done suggest about the need to have people who

o N A
]{I‘l D | l :L l l()N are constantly studying data and refining models as part of their work?
We are going to track Covid cases in NY using Google Sheets. Please fill in the table below, and use an 4 ” Ly XA () / ned [ ¥ ¢ /
exponential equation to generate values on a Google Sheet. The initial number of infections is given for Please answer each question in complete sentences. |4 " do ol ) £
each location, along with the rate of increase. ) hese ZIP y o 7 /}
Use online search tools to locate census data to learn more about the
10025 10029 10035 codes. What do you notice or wonder about each of these 3 locations? What additional questions surface for you as a result of the work above?
Week Ratc of Increase: | Rate of Increase: | Rate of Increase: 1 )
5.6% 264% 3.2% 10025 ) OO P fe live hete ey U i g
i
0-4/2 343 462 2B
oo . [‘i 10029 7, 05 [ lve hae How could the work you have done be used to inform policymakers, such as
= health or government officials?
2-4/16 14 )
N . [ e e r 1 Sho b He
o 127 - 10035: 70 - R £l on s =
4-4/30
A B c D E
o ,/ —l Look up the actual rate of infection in each ZIP code on July 1, 3’?3“ /{“U |:|WEEK# TR T 53 EITIG
Algebraic Equation - 4+ 056)f Y =96 LLt ) A i accurate was your model? How would you change it? What ULIL/“”th‘ 0. 42 343 462 56
Google Sheers Equation: | 1 47 * el iy assumptions or parameters might have caused the model ro change 1 49 362208 583958 57792
L by 2 4/16 382.491648 738.135552 59.641344
What will the number of infections will be on July 1, 2820, in each of these 10025 3 4723 4039111803 933.0033377  61.54986701
A —— 4 430 4265302064 1179316219 6351946275
, 5 57 450.4158979 1490.655701 65.55208556
10025 ) 7’/ 10029 6 5/14  475.6391882 1884.188806 67.6497523
10029/ /) 7 521 5022749828 238161465  69.81454437
> 8 5/28  530.4023818 3010.360918  72.04860979
10035 / 10035 9 6/4  560.1049152 3805.0962  74.35416531
Please attach a screenshot of your Google Sheet on the assignmentin L t' 10 6/11  591.4707904 4809.641597  76.73349859
Google Classroom showing the values that you generated e S norm our 1 6/18  624.5931547 6079.386979  79.18897055
12 6/25 659.5703714 7684.345141 81.72301761
feedback 13 72 6965063122 9713.012259  84.33815417
14 7/9 7355106656 12277.2475 87.0369751
15 7116 776.6992629 15518.44083  89.82215831

xQ




Example #3

— x

Search by ZIP, address, city, or county: 10035
EFE 100317 10455

[+ 10M1E 40027 | 1

Island

0024

Streetiap contri

Let's norm our
feedback

xQ

What if we lived in New York during the COVID outbreak?

- What assumptioy "
G S l"s £an you make about the rate of infection globally, during these

ney weat up by alot dnd dhe rgt
ol Cddes Cl}joroaol,nap U‘g)‘ / @,
- What assumptions can You make about the difference between New York's

infections compared to ours? Th
A ol e
i heer York than & al_;tgq:s way more people

. ::Sacr,:: e«r:: e(h:ee 2ip codes provided, where are they? Use online search tools to
s g
and [ between the four zip

-(;céagz)deﬁ'M“N‘}, ) oF mdnff&”d??@%(oub%CI:J,GH bw”d‘,, 95
3?;}1 wim: Nt}, £ Hdr‘cm,wrs PGIOM’(J(C/‘A )
Js% NY, popalated b1, e

i - Foemaa lof oF k) ol hecuily popolly

menfs

4. Will this be linear or exponential? What formula will You use?

ex

a0 o e EgaEnl, e rafe il alays °L‘“”°%c dind

Week | 10025 10029~ 10035  —g3se0, 1 I tH)
Fofinfections _ #ofinfections & of infections # of mfectmng‘qng"’ £

N R T 914
o %3 oy b1l

wooy D02 738 59
4232020 404 ! 3;77 ]
413012020 420 79 b3
o 120 W0

w16 473 gy

5. Summarize and share your findings:

10029 il quecall have more cases than any

other Places|0035 has the least dmoont of cases,

6. Look up the actual rate of infection in each ZIP code on July 1, 2020. How
accurate was your model? How would you change it? What additional
assumptions or parameters might have caused the model to change?

Ha model was very ‘decearate, the thi
“na' ol olnqnsg, St 5"‘ the exdct puniboer.

£x: 124 instead o 12

7. What does the work you have done suggest about the need to have people who
are constantly studying data and refining models as part of their work?

Thal ohe drea is aoins Yo need more l’)c!p
than others,

8. What additional questions surface for you as a result of the work above?
a2, 2 kg have sock o :L';: =
n C O oﬂglw\nm Y Pyt 39
closc? 4

9. How could the work you have done be used to inform policymakers, such‘as
health or government officials? i
becanse gonn cdh sce the arca that s

3"‘"@ to have the b.arozsk concers,




[et's Hear Some
Reflections

What kinds of support will students need
to demonstrate evidence of learning?

Has your thinking changed at all on how
to implement this task? If so, how?

Come off

mute or share in
the chat!
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What Are Your
Takeaways?

Choose one question to respond to:

1.  Which content and practice expectation are
you most excited about? Why?

2. Which learning principle are you most excited
about connecting to M104 content? Why?

3. What impact do you think using a portfolio
system will have on your students? Why?




