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.
For the 2024-25 school year, student work samples are not provided for most sessions. The facilitator will
need to collect or create student work samples when implementing these materials during 2024-25.
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 “—") 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

M112 Overview
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Welcome!

Community Builder:

Write your 6 word math
story. Get ready to share!




Outcomes
and

Agenda

Participants will be able to:

e Explain the content and practice
expectations for the M112 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:

e Task 1: Expectations and
Learning Principles

e Task 1: Student Work

e Task 2: Expectations and
Learning Principles

e Task 2: Student Work

e Closing




Learning Principles

1.Engage with cognitively demanding tasks in
heterogeneous settings.

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

5.View mathematics as a human endeavor across centuries.

Which learning principle

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

7.Employ technology as a tool for problem—-solving and
understanding.
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Content
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M112 Modeling with Data: Two—Variable Measurement Data

What comes to mind?
What knowledge and skills
should students learn to
earn this badge? Come off mute

or put your

thoughts in the
chat!




What's the Story of
these Standards?

Selected Common Core Standards for
Mathematics High School - Statistics and
Probability

S
c

ummarize, represent, and interpret data on two
ategorical and quantitative variables

5.Summarize categorical data for two categories in two-way
frequency tables. Interpret relative frequencies in the context of
the data (including joint, marginal, and conditional relative
frequencies). Recognize possible associations and trends in the
data.

6.Represent data on two quantitative variables on a scatter plot, and
describe how the variables are related.

Interpret linear models

7.Interpret the slope (rate of change) and the intercept
(constant term) of a linear model in the context of the data.

8.Compute (using technology) and interpret the correlation
coefficient of a linear fit.

9.Distinguish between correlation and causation.

How would you synthesize these?
What are the key takeaways

for students?

XQ
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What's the Story of
these Standards?

Selected Common Core Standards for
Mathematics High School - Statistics and
Probability

Summarize, represent, and interpret data on two
categorical and quantitative variables

5.Summarize categorical data for two categories in two-way
frequency tables. Interpret relative frequencies in the context of
the data (including joint, marginal, and conditional relative
frequencies). Recognize possible associations and trends in the
data.

6.Represent data on two quantitative variables on a scatter plot, and
describe how the variables are related.

Interpret linear models

7.Interpret the slope (rate of change) and the intercept
(constant term) of a linear model in the context of the data.

8.Compute (using technology) and interpret the correlation
coefficient of a linear fit.

9.Distinguish between correlation and causation.

Share your thinking!

XQ Title of Presentation




M112 Content and Practice Expectations (CPE)

112..a Engage in the modeling cycle.

Nn2.b Use scatter plots to represent two-variable measurement data.

N2.c Describe visible patterns between two data sets in a scatter plot.

n2.d Informally fit a straight line for scatter plots that suggest a linear association.

N2.e Fit a linear, quadratic, or exponential function to two-variable measurement data.

n2.f Use functions that have been fitted to two-variable measurement data to answer questions about the relationship being modeled.
12.g Assess the fit of a function using the correlation coefficient, residuals, and other tools.

N2.h Explain insights gained from analyzing two-variable measurement data and limitations of curves fitted to data.




M112 Content and Practice Expectations (CPE)

112..a Engage in the modeling cycle.

Nn2.b Use scatter plots to represent two-variable measurement data.

N2.c Describe visible patterns between two data sets in a scatter plot.

n2.d Informally fit a straight line for scatter plots that suggest a linear association.

N2.e Fit a linear, quadratic, or exponential function to two-variable measurement data.

n2f Use functions that have been fitted to two-variable measurement data to answer questions abo What
resonates with

12.g Assess the fit of a function using the correlation coefficient, residuals, and other tools. you?

112.h Explain insights gained from analyzing two-variable measurement data and limitations of curves fi




M112 Content and Practice Expectations and Indicators

Content and Practice Expectations Indicators

Choose an artifact where you...

112.a: Engage in the modeling cycle. i. engage with the full modeling cycle (problem, formulate,
compute, interpret, validate, revise as necessary, report).

112.b: Use scatter plots to represent i. construct a scatter plot from collected data
two-variable measurement data.

ii. explain the meaning of a data point plotted on a scatter plot

What new

insights do you
112.c: Describe visible patterns between | i. identify the type of association visible in a scatter plot have?
two data sets in a scatter plot.

ii. give a hypothesis that might explain the association identified
in a scatter plot




Let's Investigate

Choose at least one task to explore:

e Restaurant Bill and Party Size
e Best Phone Charger

Which content and practice
expectations are evident in each one?




Let's Investigate

Choose at least one task to explore:

e Restaurant Bill and Party Size
e Best Phone Charger

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?

2. How are they different? Come off mute

or put your

thoughts in the
chat!




Inequity
Is our
Reality

About

60%

Only

3%

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
[ead 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 math be...?

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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and Learning
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[et's Do Some Math!

Part 1: Making Sense of a Scatter Plot

Students are invited to consider graduation rates and the
factors that might impact them, using discussion questions
such as these:

e What do you think a state’s “graduation rate” is?
e What factors might cause a state’s graduation rate to be
higher or lower?

After discussing, students are provided this scatterplot and
told that each point represents a state; the response variable
is the state’s graduation rate.

Do the task as a
student would. Jot

down any reflections
that you have as you
do the math!




Content and Practice Expectations

Part 1: Making Sense of a Scatter Plot

Students are invited to consider graduation rates and the
factors that might impact them, using discussion questions
such as these:

e What do you think a state’s “graduation rate” is?

o What factors might cause a state’s graduation rate to be EESITEEREPXLHIEN
and Practice

highel’ or lower? Expectations that
student work could
After discussing, students are provided this scatterplot and give evidence of.

told that each point represents a state; the response variable
is the state’s graduation rate.




Content and Practice Expectations

Part 1: Making Sense of a Scatter Plot

Students are invited to consider graduation rates and the
factors that might impact them, using discussion questions
such as these:

e What do you think a state’s “graduation rate” is?
e What factors might cause a state’s graduation rate to be [Ty NSNS

higher or lower? function using the
correlation coefficient,

o g . . residuals, and other
After discussing, students are provided this scatterplot and tools.

told that each point represents a state; the response variable
is the state’s graduation rate.




Learning
Principles

In M112 Badge Title, 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).




Learnlng er\‘ Mf"ﬁ Baf:IgeITitIe: students :Ni" employ
. . e following learning principles:
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).

Which of these
principles does
e See mathematics as relevant (LP 6). this task lend
itself to? Which
ones can the
task be easily
adapted to

e View mathematics as a human endeavor across g

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

accommodate?




Learnlng er\‘ Mf"ﬁ Baf:IgeITitIe: students :Ni" employ
. . e following learning principles:
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 g

e See mathematics as relevant (LP 6). Share what

you came up
with!

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




03

Task 1:
Student Work

Title of Presentation



What is the impact of our labels?

“The development of mathematical understanding over the course of
human history and for students in classrooms today relies on diverse and
multidimensional ways of thinking, learning, and knowing (Boaler & Staples,
2008; Joseph, 2011). Ability labels obscure and distort this fact,
compressing mathematical ability into a single linear scale. For example, a
student may be fast and accurate with arithmetic computations but
struggle to explain their reasoning. Teachers may label such a student
“high” or “advanced” because the predominant culture privileges quick
computation as an indicator of mathematical ability. But this label omits
many important facets of the student’s current strengths and learning
needs.” -National Council of Teachers of Mathematics




Round 1:What
do you notice?

\
&QNJ o -
readE

©

Jot down

eOne thing you notice about each
piece of student work.

h 3

Lo
3. What could the x-axis represent? This can be referred to as an explanatory or independent variable.

nawen  regrured  po e
4. What type of association is represented by this data (linear, quadratic, exponential, @g c‘.s:?})

w L n ) u:; » .
O ety TR o

5. There are three data points on the y axis. What could these points represent? [n other words, what do
you think the y-axis represents? This can be called the response or dependent variable?
I . QS AN (4\1',& e fﬁ/\: O

XQ
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Round 1:What o :

o Qﬂ'a‘; o L
do you notice? 3
Jot down y
eOne thing you notice about each B ' N 3 N e Yie
piece of student work. (4 g’i%,@md

3. What could the x-axis represent? This can be referred to as an explanatory or independent variable.

Wnaren- z‘w tae Leonx
What type of association is represented by this data (linear, quadratic, exponential, @g c'.s':i.)

Come off mute |
and share what
|
you saw: 5. There are three data points on the y axis. What could these points represent? [n other words, what do

you think the y-axis represents? This can be called the response_ or dependent variable?

Costn  afa et =Py P

Title of Presentation ‘ 28
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Criteria for Success

Conference and Provide Revision | Accept with Revision Accept
Support

What resonates with
you? What questions
surace for you?




Humanizing Assessment

The best learning is driven by students’ authentic
questions- the kinds of wonderings that keep them up at
night and light their cognitive fires. As an educator and
instructional leader, you have the power to model

relentless curiosity and the power of inquiry (Safir and
Dugan, 2021, p. 112).

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?

112.g: Assess the fit of a function
using the correlation coefficient,
residuals, and other tools.

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!

W\HQE@O&‘;

Accept

Work
Sample 1

XQ Title of Presentati ion ‘
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6. Do you think the number of required courses is a gogd predictor for high school graduation rate?
%JLD, Mo~ -lu) Ceomn

7. Now that you know that the response variable is high school graduation rate, what do you think the three

data points on the y-axis represent? -
v Interpreting Data endvdents uca W/{:u/ b hak
1. What do you think a state’s “graduation rate” is? M QU< Wﬂ)’

X/

You will need to do 2 things:

2. What factors might cause & state”s graduation rate to be higher or lower? a. Label both axes.
D Aok Taee - : - . o R
; 5. Go to the website in the Nearpod.  You will need the information in order 1 answer the questions.

WMM

Examine the graph below:

Omnce you have completed the two items on the list you can answer the questions below.

8. What are the coordinates for Alabama? What do the coordinates represent?

| ‘ | | (A5,

9. What are the coordinates of Pennsylvania? What do the coordinates represent?

(@, %9
0= depundn om  covumcba

10. How does the meaning of the coordinates of these poinis compare? Arc they tracking the same things?

S compare

W W £ £} W
. +hate ’LME :ﬁﬂ‘d Creadetn
n o t e S 4 e Wolk— 11. When creating a mathematical model, it is important that the quantities being used are tracking the same

things. Why would it make sense to exclude data from Pennsylvania, Colorado, and Massachusctts?

x-axis represent? This can be referred to as an explanatory or independent variable.

ype of association is represented by this data (linear, quadratic, exponential, ¢t sun‘.ﬁhm{c'.s:?.)

12. Consider High School. Determine where . (HS would be on the graph AND plot the point. What

) do you notice? What do you wonder?
There are three oints on the y oxis. What could these points represent? [n other words, what do

you think the y-axis represents? This can be called the response_or dependent variable? \
XQ @aedn  diostden e wfh ot d»w S (,QDL\IG.»O

33



Example #2

Let's compare
notes.

state’s graduation rate to be higher or lower?

el Sdede QW e e
Qcm(\\\ez, W\ mmom\\g Cuesdien

2|2 'k ‘«3.)\ o WAL {aonied MIORL - \oaosion gf

XQ \ "
* ik

\, _
SO\

34



Example #3

6. Do you think the number of required courses is a good predictor for high school
raduation rate? 6}( D(Q

bﬁfM% if someone. 15 m&um\ %ih
z(,\ Coures. 1 will fake Lofiger *6\%%“ \Aaie, (r Semeovy,
7. :\IQDI ! cb\ yg)ttn know t%a M‘ﬁnse van b le is high sc%oolgm cﬂr%te aur{c‘éﬁlg
o Tidsdhoo '"FA&”A?(STT&E with 0 Y%ME&\ (f
ov feQined dasses)
irements and the National Center

Explore the\follawmg resources: i i
for ics’ comparison of state ion rates.
8. Whata the  state like Alab ‘hat do the
/W 0% W\Q, co( ihakes \/\/(;\/ '7
ong around, 24 ordids fordho x, 1 (,0((5\
(e ana Hg, oMot ot \4ears,
95 Kﬁm@lam the coordinates of Pennsylvani Whatdo,lhe rdmatesrepresent?_
coorgmm 75 are Ground 20-90 00 Ihe, ]  and s difl

W/ Y TL\L COD(()\(\M'Q oprf;%{]k mj/f}.m ,;f‘ \
X cood\w\?s fegresent Yhg amownt o s,

10.How does the nmeaning of the coordinates of these pamrs\éampure?Are they trackmg the

%@am &%MMM7%Q9vaW

Wil o Cerdiio amovm% 0% (¢ired
11.When creating a mathematical model, it is important that the quantities being used are

-tlacking m aze tlunis_ Ig/ﬂsm/?would it make sense to exclude data from Pennsylvania,
tweo o el 0% %Wimﬁm (e
e like k@any ard Tndiana, e 00w

Let's compare

notes.

T
C;;ij” otion | V]g)
t (J M : o .

Graduation Rates

Part 2: Using a Line of Best Fit
Use technology to estimate and draw m a lme of fit for the data set.

28 Wha!doesthey-‘ tercept and urhne_ﬁ]wﬁtm%jnétfw :gc%{ed W\W a
2. U WWW lsélhl‘;w E)C%H)qg/ Fmd MWM&S\ cient, (YM’L S'

value of the correlﬂtion
nﬁs this value mean for the given context?
g

it has a tposim or Nedabive convelabion.,
Iagoadﬁtlorthtssetafda ?
YWO\Mtg 0\{0 Oﬂmoﬁ ,m%wa % i€ f‘“
(1\ \m?( Q 5 ore, alg 657L 5)@« 1 Yy
ology finy m@um\dzﬂm llentof ination, 7. The ient of deter

shows the amount of variability accounted for in the model. Does the value of 7 you calculated validate
or dispute ﬂle claim that a higher number of required courses in high school lead to higher graduation

0005
((é\r\\s ()\sw&a %\@ claim 66@1\/\3@ H Ve is

amnoun 39 ONSES oty

%smmwm

35
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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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and Learning
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[et's Do Some Math!

Step 1: Developing a Statistical Question

Students are primed with information about heart disease, including
what it is and possible contributing factors. Students are asked to

brainstorm factors that might decrease a person’s risk for heart disease.

Students learn that some believe that individuals with a constant sense
of time urgency (often called type-A behavior) are more susceptible to
heart disease than are more relaxed individuals. Some psychologists
have investigated geographical areas and their relationship to the pace
of life. They considered the relationship of city-wide heart disease rates
and general measures of the pace of life in the city. Students then
collaboratively develop a statistical question to explore involving heart
disease and walking speed, such as: Is a higher average walking speed
associated with a lower rate of heart disease?

Do the task as a
student would. Jot

down any reflections
that you have as you
do the math!

XQ

Title of Presentation ‘

38



Content and Practice Expectations

Step 1: Developing a Statistical Question

Students are primed with information about heart disease, including
what it is and possible contributing factors. Students are asked to
brainstorm factors that might decrease a person’s risk for heart disease.

Students learn that some believe that individuals with a constant sense
of time urgency (often called type-A behavior) are more susceptible to Choose 1-2 Content
heart disease than are more relaxed individuals. Some psychologists I |FECIEE

have investigated geographical areas and their relationship to the pace

Expectations that

. . . . . i ) student work could
of life. They considered the relationship of city-wide heart disease rates give evidence of.

and general measures of the pace of life in the city. Students then
collaboratively develop a statistical question to explore involving heart
disease and walking speed, such as: Is a higher average walking speed
associated with a lower rate of heart disease?

XQ

Title of Presentation
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Content and Practice Expectations

Step 1: Developing a Statistical Question

Students are primed with information about heart disease, including
what it is and possible contributing factors. Students are asked to
brainstorm factors that might decrease a person’s risk for heart disease.

Students learn that some believe that individuals with a constant sense
of time urgency (often called type-A behavior) are more susceptible to
heart disease than are more relaxed individuals. Some psychologists
have investigated geographical areas and their relationship to the pace
of life. They considered the relationship of city-wide heart disease rates
and general measures of the pace of life in the city. Students then
collaboratively develop a statistical question to explore involving heart
disease and walking speed, such as: Is a higher average walking speed
associated with a lower rate of heart disease?

112.h: Explain insights
gained from analyzing
two-variable

measurement data
and limitations of
curves fitted to data.

XQ

Title of Presentation

40



Learning
Principles

In M112 Badge Title, 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 M112 Badge Title, 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 acrog Which of these

principles does this
task lend itself to?
e Employ technology as a tool for problem-sol Which ones can the

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

e See mathematics as relevant (LP 6).




Learning
Principles

In M112 Badge Title, 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 acrog
e See mathematics as relevant (LP 6). Share what

e Employ technology as a tool for problem-sol you c?me up
understanding (LP 7). with!
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Round 1:What
do you notice?

Jot down

eOne thing you notice about each
piece of student work.

XQ

Title of Presentation

2. A relative risk ratio is a number that compares the possibility of getting heart OISBJSB QMUK VIS B1uup v
possibility of getting that disease in another group.
If the risk ratio is 1, that means both groups have the same possibility of getting heart disease. Based on your current
understanding, answer the following questions using a factor from your answer to Question 1:

a. What do you believe are the two b. What do you anticipate the relative ¢. What are some statistical questions
groups involved? risk ratio will be: about 1, greaterthan 1, | you can ask about heart disease?

0‘:9 € {(j‘ j{ou/}f or less than 12 How did you arrive at Fwhast j/""/" are

this conclusion? Mgk b rve o
- udj
0 TRy N
o Jes

Geneh¢d eeh <
Genelic - 2 -What jfouﬁJ have
@ l\iJ/\lr ﬂéh 5/1'5

h (
ReSearchel  Gac of heart disece?

‘é’ot«u( ‘PLLC S

Part 2: Understand a Mathematical Representation
In one study, researchers set outto quantify the specific amounts of physical activity
required for lower risks of heart disease.

e The explanatory (independent) variable is the physical activity measured in
kilocalories burned per week by participants in various studies.

e Theresponse (dependent) variable in the data set below is the relative risk of
heart disease, when comparing physical activity during leisure-time with a group
who has no leisure-time physical activity.

I
1.What do you notice? What do you 2. How might you use this graph to answer the statistlcgl(question, “Do
wonder? higher levels of physical activity lower the risk of heart disease?”

The  plot & Kind of | es a5 lny &5 o e e
o O R e ] (' Shugees Shov  Fhek AUl &
/e finet-ts e 1 Qooe KiiloiccloncsBurad weee (n Phygiceq
ejinrd 4.(,1,‘/,'4,7 e I Dl o
et réy put  pom Ade (dl A

45



Round 1:What

do you notice?

Jot down

eOne thing you notice about each
piece of student work.

Come off mute

and share what
you saw!

XQ

Title of Presentation

T—
2. A relative risk ratio is a number that compares the possibility of getting heart aISere MUK UG Brvup v e

possibility of getting that disease in another group.

If the risk ratio is 1, that means both groups have the same possibility of getting heart disease. Based on your current
understanding, answer the following questions using a factor from your answer to Question 1:

b. What do you anticipate the relative
risk ratio will be: about 1, greaterthan1,
or less than 1? How did you arrive at
this conclusion?

a. What do you believe are the two
groups involved?

Old e~ aje jlowes

" o8 <se M .S
[daY4
ReSearchel Gacl
Lount these

¢. What are some statistical questions
you can ask about heart disease?

LWhat Jrouwrs LS
Moit Sabjeckve 1°
heark disesse !

~What Jrovrs har<
a  hifher ﬂéhS/l'C

ok heart disewe?

Part 2: Understand a Mathematical Representation

In one study, researchers set outto quantify the specific amounts of physical activity

required for lower risks of heart disease.

e The explanatory (independent) variable is the physical activity measured in
kilocalories burned per week by participants in various studies.
e Theresponse (dependent) variable in the data set below is the relative risk of

heart disease, when comparing physical activity during leisure-time with a group |

who has no leisure-time physical activity.

dv
Relative Risk for Heart Disease

°
o

|

7000
Physical Actity (IS0 par w‘:;ﬁ) {]
|

1.What do you notice? What do you 2. How might you use this graph to answer the statistical question, “Do
wonder? higher levels of physical activity lower the risk of heart disease?”
Th  plo* v Wind A yes, &s lor\) &S o dont o over boarg
e b P l8C S | widh Y Slagies Show  TheF 500 —
/e fined-os 4/':}“"’5“:'# ficoe K. o cctones £¢C weee (n Phogico
bl bejinird oy QCLV{«F? S /‘d(“ [' bt [so 07 &bove
a Yued A S

P“'f-7

put

A




Round 2:
What

evidence oof
learning is
there?

112.h: Explain insights gained from
analyzing two-variable
measurement data and limitations
of curves fitted to data.

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!

W\HQE@O&‘;

Accept

Work
Sample 1
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xample #1

possibility of getting that disease in another group.

understanding, answer the following questions using a factor from your answer to Q

b. What do you anticipate the relative
risk ratio will be: about 1, greater than 17

a. What do you believe are the two
groups involved?

ReSearched  Gacl

Lound these

2. A relative risk ratio is a number that compares the possibility of getting heart disease among viie g1vu

If the risk ratio is 1, that means both groups have the same possibility of getting heart disease. Based on your current

OM {a ((jg j/oup/ or less than 12 How did you arrive at -What j roups are
this conclusion? Mo e 1o
) old < A .5 G
()(’nt’}\'lj heart difesie!

-what jfouﬁJ have

uestion 1:

¢. What are some statistical questions
you can ask about heart disease?

I3 L\;Jlalr ﬂah 5{!"

oL heart disese?

Part 2: Understand a Mathematical Representation
esearchers set out to quantify the specific amounts of physical activity
isks of heart disease.

bry (independent) variable is the physical activity measured in
rned per week by participants in various studies.

(dependent) variable in the data set below is the relative risk of
when comparing physical activity during leisure-time with a group
isure-time physical activity.

Let’s compare
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2. How might you use this graph to answer the statistical question, “Do
higher levels of physical activity lower the risk of heart disease?”

otice? What do you
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Part 3: Manipulate the Model

Work with this representation of
the dat: . i : A
e a on Desmos Calculator: Physical Activity and Relative Risk for Heart Disease to

What is the slope, what does it mean

A What is the y-intercept? Wh: i
in the context of the problem? ) : e

mean in the context of the problem?

s 00005765 ¢1+0.8400y
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What is the value of the coefficient of determination, r2? P A" jﬂum"; Jecresie 2 Loy
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Part 4: Interpreting the Model

Do you think that i j i
alevel of physical activity, quantified by kilocalories per week, is a good predictor of a relative risk for

heart disease? Why or why not?
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Part 5: Reflection % ée va CorperaS e

1. What other variables might contribute to heart disease? Make a li:
i ? ist here.
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Example #2

;.:n: study, ese‘.I'n;sA;etout.t 0 qua tfythes;;eaﬁ of physical d
lhwr isks of heart disease. In this sca.tt r plot, the explanatory (inde pendent)vanable the
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Example #3

——
Part 3: Understand a Mathematical Re
| In one study, rescarchers sct out 10 quant
heart discase. In this scatter

fy the specific amounts of physical activity required
2 ; plot. the explanatory (independent) variable is
for lower £

burned per w eck by participants in various

measured i kilocalones
data set below is the relative risk of heart

¢ (dependent) varahle i the
sring physical activity during Tersure-tiry

e with a group who has no

Relative Risk for Heart Disaasas
a
.

2000 4000
Physical Activity (kilocalories per week)

btween physical activity and risk of coronary heart discase: a meta-

presentation “ |

mi_puiuu- the Model !
a link to a representation ol the (
ph you find to answer the questions below:

I i data in Schoology. You should find the link and
There is
open it. Use the gri

"»H-mvdizl vou decide your line of best ? What do l!lc y-inlcrccpl' and slope mean inthe
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Using technology, find the value of the coefticient of determination, r*. Does the value of
vou calculated validate or dispute the claim that a higher average speed of walking causesa |

decrease in lifespan due to heart discase? Why or why net?
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W& (st ordaawae |
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| Do you think that average speed of walking is a good predictor of a shortened lifespan dueFx
heart disease? Explain why or why not it is a good predictor. )

What is the context of the
response (dependent)

What type of association is
represented by this data

L variable? (linear, quadratic, power,
I -l cte)?
t R % ’
et’'s compare @t | ndiaic
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i Part 4: Reflecting

ints in the set. Choose one and explain what it means.
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| What other variables do you think contribute
to heart disease related death?

| WY ebaks
| ooy Wnerets
Wnown of  exel(et

Consider your list of variables. Which ones
does your group believe could be a better
predictor of a shortened lifespan due to heart
disease?
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[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 M112 content? Why?

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




