
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: 
○ 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. 
○ Text that can be readily pasted (marked with “—”) into a video call chat feature is included when 

participants need to reference the handout.
○ 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


M214 Overview

Insert date

XQ Badge Project PL Series Baseline 
Session



Community Building 

 

In 140 character or less, describe a 
how you’ve made shifts to remove 
deficit language or thinking in your 

practice.

Use Google docs or Microsoft Word to check the character count. 



Participants will be able to:

● Explain the content and practice 
expectations for the M214 badge

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

● 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

Explo

Outcomes 
and 
Agenda



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.

6. See mathematics as relevant. 

7. Employ technology as a tool for problem-solving and 
understanding.

Which learning principle 
would you like to focus 

on today?



6Title of PresentationXQ

Exploring the 
Content

01



M214 Statistical Error and Predictive Modeling Validation

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!
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What’s the Story of 
these Standards?

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. 

Selected Common Core Standards for 
Mathematics - Interpreting Categorical and 
Quantitative Data

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

How would you synthesize these? 
What are the key takeaways 

for students in 2-3 sentences?

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

a. Fit a function to the data; use functions fitted 
to data to solve problems in the context of 
the data. Use given functions or choose a 
function suggested by the context. 
Emphasize linear, quadratic, and exponential 
models.  

b. Informally assess the fit of a function by 
plotting and analyzing residuals. 

c.  Fit a linear function for a scatter plot that 
suggests a linear association.
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What’s the Story of 
these Standards?

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. 

Selected Common Core Standards for 
Mathematics - Interpreting Categorical and 
Quantitative Data

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

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

a. Fit a function to the data; use functions fitted 
to data to solve problems in the context of 
the data. Use given functions or choose a 
function suggested by the context. 
Emphasize linear, quadratic, and exponential 
models.  

b. Informally assess the fit of a function by 
plotting and analyzing residuals. 

c.  Fit a linear function for a scatter plot that 
suggests a linear association.

Share your thinking!



M214 Content and Practice Expectations (CPE)

214.a Demonstrate understanding of the role of variability in predictive modeling.

214.b Use Pearson’s r to evaluate predictive models.

214.c Use residuals to assess model fit and decide if changes to the predictive model or its variables are 
necessary.

214.d Compare predictive models using statistical techniques in order to improve these models and 
decide which model makes the best predictions.

214.e Consider the bias-variance trade-off that occurs when making a predictive model.



214.a Demonstrate understanding of the role of variability in predictive modeling.

214.b Use Pearson’s r to evaluate predictive models.

214.c Use residuals to assess model fit and decide if changes to the predictive model or its variables are 
necessary.

214.d Compare predictive models using statistical techniques in order to improve these models and 
decide which model makes the best predictions.

214.e Consider the bias-variance trade-off that occurs when making a predictive model.

M214 Content and Practice Expectations (CPE)

Put in the chat: 
Which ideas 
connect to 
what your 

group came up 
with?



214.a Demonstrate understanding of the role of variability in predictive modeling.

214.b Use Pearson’s r to evaluate predictive models.

214.c Use residuals to assess model fit and decide if changes to the predictive model or its variables are 
necessary.

214.d Compare predictive models using statistical techniques in order to improve these models and 
decide which model makes the best predictions.

214.e Consider the bias-variance trade-off that occurs when making a predictive model.

M214 Content and Practice Expectations and Indicators

What new 
insights do you 

have?



Choose at least one task to explore: 

● Used Subaru Foresters I
● Coffee and Crime 

Which content and practice 
expectations are evident in each one? 

Let’s Investigate



Choose at least one task to explore: 

● Used Subaru Foresters I
● Coffee and Crime 

Which content and practice 
expectations are evident in each one? 

Let’s Investigate

Come off mute 
or put your 

thoughts in the 
chat! What did 

you find?



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!

What’s the Same? 
What’s Different?



16Title of PresentationXQ

of community college students 
and 40 percent of four-year 
students are placed into 
non-credit bearing developmental 
mathematics (Ganga et al., 2018)60%
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).

33%

Inequity
Is our
Reality

About

Only



Is math...?

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

● Irrelevant

● About doing procedures

● Independent work

● Something my teacher made up

● Formulaic

Or could math be...?

● About using multiple 
strategies flexibly

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

● About understanding and 
applying

● Collaborative work

● Lived across continents and 
centuries

● Novel, challenging problems

We Must 
Lead the 
Movement

How can this 
approach give 
space for what 
math can be?
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Task 1: 
Expectations 
and Learning 
Principles

02



Build a bivariate model using machine learning relating variables in a baseball 
data set. While running Train/Test/Split in Colab, you will explore how model 
complexity affects the predictability of the algorithm. Run the program using 
Batting Average as the input target variable and Wins as the output predictor 
variable to answer the following questions:

● Run the cell with a complexity of 1. What function does this create?
● What is the difference between train data and test data? 
● What do the points represent? What are the inputs and outputs of this 

model?
● Which model do you feel would be most predictable?
● Does lower testing error or lower training error indicate a more 

predictable model? 
● How would you use this model to make a prediction?
● What does the ERR value mean? 
● How would you describe the complexity of this model? 
● Does increase in complexity improve the model? What complexity 

value do you feel is the best choice? 

Let’s Do Some Math!

Do the task as a 
student would. Jot 

down any reflections 
that you have as you 

do the math!

https://colab.research.google.com/drive/1zxs-tKydn2I5e3amSUP4y8G-N4dZ8l6_?usp=sharingTrain/Test


Content and Practice Expectations

Choose 1-2 Content 
and Practice 

Expectations that 
student work could 

give evidence of.

Build a bivariate model using machine learning relating variables in a baseball 
data set. While running Train/Test/Split in Colab, you will explore how model 
complexity affects the predictability of the algorithm. Run the program using 
Batting Average as the input target variable and Wins as the output predictor 
variable to answer the following questions:

● Run the cell with a complexity of 1. What function does this create?
● What is the difference between train data and test data? 
● What do the points represent? What are the inputs and outputs of this 

model?
● Which model do you feel would be most predictable?
● Does lower testing error or lower training error indicate a more 

predictable model? 
● How would you use this model to make a prediction?
● What does the ERR value mean? 
● How would you describe the complexity of this model? 
● Does increase in complexity improve the model? What complexity 

value do you feel is the best choice? 

https://colab.research.google.com/drive/1zxs-tKydn2I5e3amSUP4y8G-N4dZ8l6_?usp=sharingTrain/Test


Content and Practice Expectations

214d.Compare 
predictive models 
using statistical 
techniques in 
order to improve 
these models and 
decide which 
model makes the 
best predictions.

Build a bivariate model using machine learning relating variables in a 
baseball data set. While running Train/Test/Split in Colab, you will explore 
how model complexity affects the predictability of the algorithm. Run the 
program using Batting Average as the input target variable and Wins as 
the output predictor variable to answer the following questions:

● Run the cell with a complexity of 1. What function does this create?
● What is the difference between train data and test data? 
● What do the points represent? What are the inputs and outputs of 

this model?
● Which model do you feel would be most predictable?
● Does lower testing error or lower training error indicate a more 

predictable model? 
● How would you use this model to make a prediction?
● What does the ERR value mean? 
● How would you describe the complexity of this model? 
● Does increase in complexity improve the model? What complexity 

value do you feel is the best choice? 

https://colab.research.google.com/drive/1zxs-tKydn2I5e3amSUP4y8G-N4dZ8l6_?usp=sharingTrain/Test


In M214 Statistical Error and Predictive 
Modeling Validation, 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 centuries (LP 5).

● See mathematics as relevant (LP 6). 

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

Learning
Principles



In M214 Statistical Error and Predictive 
Modeling Validation, 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 centuries (LP 5).

● See mathematics as relevant (LP 6). 

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

Learning
Principles

Which of these 
principles does 
this task lend 

itself to? Which 
ones can the 
task be easily 

adapted to 
accommodate?



In M214 Statistical Error and Predictive 
Modeling Validation, 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 centuries (LP 5).

● See mathematics as relevant (LP 6). 

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

Share what 
you came up 

with!

Learning
Principles
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Task 1: 
Student Work 

03



Our Focus: Evidence of Learning

Come off mute: 
What labels are you 

hearing? 
What would it look like 
and sound like to truly 
recognize and build on 

students’ assets?
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●Jot down at least one thing you 
notice about this piece of student 
work.  

What do you notice? 

Round 1:What 
do you notice?

Come off 
mute or 

share in the 
chat.
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●Jot down at least one thing you 
notice about this piece of student 
work.  

What do you notice? 

Round 1:What 
do you notice?

Come off 
mute or 

share in the 
chat.



Grading echoes the economic framework of testing, 
presuming that we can encapsulate learning in a number 
or a letter. Street data reminds us that our primary task as 
educators is to provide regular feedback to students so 
they can grow, not to evaluate them in order to anoint 
them academically capable or not. (Safir and Dugan, 2021, p. 
135)

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

Humanizing Assessment



Criteria for Success

Conference and Provide Revision 
Support

Accept with Revision Accept

The student’s artifact shows 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). 

The student’s artifact is 
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.

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

What resonates with 
you? What questions 

surface for you?



M214 Content and Practice Expectations (CPE)

214.a Demonstrate understanding of the role of variability in predictive modeling.

214.b Use Pearson’s r to evaluate predictive models.

214.c Use residuals to assess model fit and decide if changes to the predictive model or its variables are 
necessary.

214.d Compare predictive models using statistical techniques in order to improve these models and 
decide which model makes the best predictions.

214.e Consider the bias-variance trade-off that occurs when making a predictive model.



Let’s examine some work together:Round 2:
What 
evidence of 
learning is 
there?
214d.Compare predictive 
models using statistical 
techniques in order to improve 
these models and decide which 
model makes the best 
predictions.

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).
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Examining Student Work

Put your
thoughts on the 

Jamboard!
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Example #1

Let’s compare 
notes.
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Example #2

Let’s compare 
notes. 
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Example #3

Let’s compare 
notes.
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Task 2: 
Expectations 
and Learning 
Principles

04
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Let’s Do Some Math!

Do the task as a 
student would. Jot 

down any reflections 
that you have as you 

do the math!
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Content and Practice Expectations

Choose 1-2 Content 
and Practice 

Expectations that 
student work could 

give evidence of.
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Content and Practice Expectations

214.c: Use residuals 
to assess model fit 
and decide if changes 
to the predictive 
model or its variables 
are necessary.



In M214 Statistical Error and Predictive 
Modeling Validation, 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 centuries (LP 5).

● See mathematics as relevant (LP 6). 

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

Learning
Principles



In M214 Statistical Error and Predictive 
Modeling Validation, 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 centuries (LP 5).

● See mathematics as relevant (LP 6). 

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

Learning
Principles

Which of these 
principles does this 
task lend itself to? 

Which ones can the 
task be easily adapted 

to accommodate? 
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Task 2: 
Student work 
examination

05
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● Jot down at least one thing you 
notice about this piece of 
student work.  

What do you notice? 

Round 1:What 
do you notice?

Come off 
mute or 

share in the 
chat.



Criteria for Success

Conference and Provide Revision 
Support

Accept with Revision Accept

The student’s artifact shows 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). 

The student’s artifact is 
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.

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

Our goal: understand 
student thinking so we 

can help to move it 
forward!



M214 Content and Practice Expectations (CPE)

214.a Demonstrate understanding of the role of variability in predictive modeling.

214.b Use Pearson’s r to evaluate predictive models.

214.c Use residuals to assess model fit and decide if changes to the predictive model or its variables are 
necessary.

214.d Compare predictive models using statistical techniques in order to improve these models and 
decide which model makes the best predictions.

214.e Consider the bias-variance trade-off that occurs when making a predictive model.



Let’s examine some work together:Round 2:
What 
evidence of 
learning is 
there?

214.c: Use residuals to 
assess model fit and decide 
if changes to the predictive 
model or its variables are 
necessary.

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).
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Examining Student Work

Put your
thoughts on the 

Jamboard!
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Example #1

Let’s Compare 
Notes
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Example #2

Let’s Compare 
Notes
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Example #3

Let’s Compare 
Notes
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Closing06



 Consider: 
○ What is next for you with M214 or other 

badges? 
○ What questions linger for you?
○ What further support would you like to 

see?

Closing Discussion


