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What is the Mathematics Vision Project?

•  The Mathematics Vision Project is an educator-driven initiative to 
provide first-rate curriculum and professional development 
resources to secondary math teachers. 

•  Built from the ground-up by a team of award-winning, math-loving 
education experts, the material is flexible, engaging, and a seamless 
companion to the Common Core. 

•  Committed to life-long learning, the MVP team also offers educator 
training and resources to help teachers perform at their peak. 



Who are we?   
Meet the MVP Team

•  We believe math is engaging. Our desire is to enable educators to 
teach their students through accessible, engaging, supportive 
curriculum. 

•  We enjoy our work. Our product has grown out of our passion for 
teaching mathematics and we love sharing it with our clients. 

•  We know teachers need support. We live the phrase “we’re in this 
together.” As educators face new challenges and requirements, 
we’re there to support their next steps and, in turn,  the success of 
their students. 



 
 
Today’s Agenda 
                   
•  MVP materials are based on frameworks and have a 

depth and richness. 

•  The Teaching Cycle  and Learning Cycle.

•  Do some tasks, Focus on the Teaching Cycle.

•  The power of an entire module.

•  Some Geometry?



Standards for Mathematical Practice 
 

Mathematically proficient students:

•   Make sense of problems and persevere in solving them.
•   Reason abstractly and quantitatively.

•   Construct viable arguments and critique the reasoning of   
others.

•   Model with mathematics.

•   Use appropriate tools strategically.

•   Attend to precision.
•   Look for and make use of structure.

•   Look for and express regularity in repeated reasoning.



What needs to be in place to make this happen in the 
classroom?
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Comprehensive Mathematics Instruction Framework
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A FRAMEWORK for a Lesson or TASK:  
Comprehensive Mathematics Instruction Framework

Teaching 
Cycle

1.	  An&cipate	  student	  thinking	  

2.	  Monitor	  student	  thinking	  

3.	  Select	  student	  thinking	  

4.	  Sequence	  student	  thinking	  

5.	  Connect	  student	  thinking	  
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Discuss

A FRAMEWORK for a Lesson or TASK:  
Comprehensive Mathematics Instruction Framework

Teaching 
Cycle

Establish	  Mathema-cal	  Goals	  
to	  Focus	  Learning	  

Use	  and	  Connect	  Mathema-cal	  
Representa-ons	  Support	  Produc-ve	  Struggle	  

In	  Learning	  Mathema-cs	  

Pose	  Purposeful	  Ques-ons	  

Elicit	  and	  Use	  Evidence	  of	  	  
Student	  Thinking	  

Implement	  Tasks	  That	  Promote	  
Reasoning	  and	  Problem	  Solving	  

Facilitate	  Meaningful	  
Mathema-cs	  Discourse	  



DEVELOP
Understanding

SOLIDIFY 
Understanding

PRACTICE 
Understanding

A FRAMEWORK for Task Sequencing:  
Moving from a conceptual foundation to procedural fluency 
Comprehensive Mathematics Instruction Framework

!  Develop Understanding tasks 
surface student thinking

!  Solidify Understanding tasks 
examine and extend

!  Practice Understanding tasks 
build fluency

Learning 
Cycle



A FRAMEWORK for Task Sequencing:  
Moving from a conceptual foundation to procedural fluency 
Comprehensive Mathematics Instruction Framework

!  Develop Understanding tasks

–  Low threshold, high ceiling (easy entry, but extendable for all 
learners)

–  Contextualized (problematic story context, diagrams, symbols)

–  Multiple pathways to solutions or multiple solutions 

–  Surface student thinking (misconceptions and correct thinking)

–  Purposeful selection of the vocabulary, numbers, etc. to reveal 
rather than obscure the mathematics

–  Introduce a number of representations
–  constructing viable arguments and critiquing the reasoning of 

others



A FRAMEWORK for Task Sequencing:  
Moving from a conceptual foundation to procedural fluency 
Comprehensive Mathematics Instruction Framework

!  Solidify Understanding tasks

–  Task context, scaffolding questions and constraints focuse 
students’ attention on:

•  looking for patterns and making use of structure
•  looking for repeated reasoning and expressing regularities 

as generalized methods
•  attending to precision in language and use of symbols 
•  constructing viable arguments and critiquing the 

reasoning of others
•  using representations and tools strategically

for the purpose of developing deeper levels of understanding 
of mathematical ideas, strategies, and/or representations



A FRAMEWORK for Task Sequencing:  
Moving from a conceptual foundation to procedural fluency 
Comprehensive Mathematics Instruction Framework

!  Practice Understanding tasks

•  Practice tasks focused on refining understanding
–  Task allows student to use reasoning habits to contextualize 

(symbolic to real-world) and decontextualize (real-world to 
symbolic) problems and situations.

–  Tasks involve sufficient complexity to refine mathematical thinking 
beyond rote memorization

–  The task requires a high level of cognitive demand because 
students are required to draw upon multiple concepts and 
procedures, make use of structure and recognize complex 
relationships among facts, definitions, rules, formulas and/or 
models



A FRAMEWORK for Task Sequencing:  
Moving from a conceptual foundation to procedural fluency 
Comprehensive Mathematics Instruction Framework

!  Practice Understanding tasks

•  Practice tasks focused on acquiring fluency
–  Task involves either reproducing previously learned facts, 

definitions, rules, formulas or models; OR drawing upon 
previously learned facts, definitions, rules, formulas or 
models; OR committing facts, definitions, rules, formulas or 
models to memory

–  An appropriate vehicle of practice is selected (e.g., routines, 
games, worksheets, etc.) which allows for reproducing, 
drawing upon, or committing to memory previously 
examined mathematics

–  Task focuses on a broad definition of fluency: accuracy, 
efficiency, flexibility, automaticity



A FRAMEWORK for Coherence and Progression: 
The Comprehensive Mathematics Instruction Framework 
 
The framework on which MVP curriculum is built

BYU-‐Cites	  partnership	  



A FRAMEWORK for Coherence and Progression: 
The Comprehensive Mathematics Instruction Framework 
The framework on which MVP curriculum is built

AFending	  to	  Precision	  

Make	  Sense	  of	  problems	  and	  	  
Persevere	  in	  solving	  them	  

Reason	  Abstractly	  and	  Quan-ta-vely	  

Use	  Appropriate	  tools	  strategically	  Look	  for	  and	  make	  	  
Use	  of	  structure	  

Construct	  viable	  arguments	  and	  
Cri-que	  the	  reasoning	  of	  others	  

Look	  for	  and	  express	  regularity	  
In	  repeated	  reasoning	  



Check out the Ready – Set – Go! 
 
R, S, G’s    Homework Assignments

	  
Ready:  Get ready for upcoming lessons

     Topic:

Set:       Reinforce what was learned in today’s lesson

     Topic:

Go:        Practice previously-learned skills

     Topic: 



READY, SET, GO’s!
  

•  We	  want	  our	  students	  “immunized	  against	  
forgetting.”	  pg.32	  

•  Periodic	  practice	  arrests	  forgetting,	  strengthens,	  
retrieval	  routes,	  and	  is	  essential	  for	  hanging	  onto	  the	  
knowledge	  you	  want	  to	  gain.	  	  When	  you	  space	  out	  
practice	  at	  a	  task	  and	  get	  a	  little	  rusty	  between	  
sessions,	  or	  you	  interweave	  the	  practice	  of	  two	  or	  more	  
subjects,	  retrieval	  is	  harder	  and	  feels	  less	  productive,	  
but	  the	  effort	  produces	  longer	  lasting	  learning	  and	  
enables	  more	  versatile	  application	  of	  it	  in	  later	  settings.	  	  
pg	  4	  



3.1	  Growing	  Dots	  
	  A	  Develop	  Understanding	  Task



   
What mathematical ideas that emerged in this task?
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A FRAMEWORK for a Lesson or TASK:  
Moving from a conceptual foundation to procedural fluency 
Comprehensive Mathematics Instruction Framework

Teaching 
Cycle

1.	  An&cipate	  student	  thinking	  

2.	  Monitor	  student	  thinking	  

3.	  Select	  student	  thinking	  

4.	  Sequence	  student	  thinking	  

5.	  Connect	  student	  thinking	  



Five Practices for Facilitating Mathematical Discourse

1.  Anticipate student thinking – work the task yourself 

2.  Monitor students as they work – circulate around the room and 
ask students how they are thinking about what they have written.

3.  Select students for the classroom discussion – have a method for 
keeping track of who you have selected

4.  Sequence student work

5.   Connect the big ideas from the day’s lesson.



   
Video of Growing Dots

	  



A FRAMEWORK for Coherence and Progression: 
The Comprehensive Mathematics Instruction Framework 
 
The framework on which MVP curriculum is built

BYU-‐Cites	  partnership	  



3.2	  Growing,	  Growing	  Dots	  
	  A	  Develop	  Understanding	  Task



Using Representations

!  What do we know about linear and exponential 
functions based on these tasks?

!  How do these ideas emerge from the 
representations?



   
	  
	  
3.3	  Scott’s	  Workout	  
	  A	  Solidify	  Understanding	  Task	  
	  

	  



   
What mathematical ideas were extended and made more 
concrete in this task?

	  



   
Video of Scott’s Workout

	  



The Power of Looking at the Entire Module 

	  
•  Learning to trust the materials



•  Work the task.  Read the Teacher Notes, paying attention to the 
purpose and the goal.  Identify what mathematics is developed, 
solidified or practiced in this task.

•  Make a poster labeled with the number and title of the task.

•   Illustrate the mathematical focus of the task (representations). 

•   Look at the task before and the task that follows in order to 
highlight the mathematics that this task contributes to the learning 
progression. 

•   Include topics of the RSG’s how the RSG consolidates the learning.

•  When you share your poster, do the Launch for the task, explain 
the mathematics of the task and what this task contributes to the 
learning progression. Anything else you think is important.



How do the big ideas about functions build and  
 
progress through secondary Math 1, Math 2, and 
  
Math3?	  
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Write your response to each question on a post-it note 
(you will need three post-it notes- one for each question).

1.  What can you do to create a classroom environment that 
promotes discourse?

 2.  How does understanding the learning cycle help support 
instructional decisions?  

 3. Name something you might be doing while the students

     are engaged in the explore stage of the Teaching Cycle.



Parking lot and other questions

•  What	  questions	  do	  you	  still	  have?	  

•  What	  else	  can	  we	  do	  for	  you?	  



The Power of Looking at the Entire Module

•  Describe the Learning Cycles in Module 3

 
•  What do we want students to be able to do by 

the end of the module? 

•  Keep the progressions in mind and trust the 
materials. There is more to come!  

•  Module 4 and Module 5



Writing Warm-ups and Exit Slips

How	  can	  I	  facilitate	  the	  progression	  
and	  Dlow	  of	  learning?	  
	  
How	  can	  I	  help	  students	  see	  the	  
connections	  to	  what	  they	  already	  
know?	  	  	  pg.	  88	  



Warm-ups 



Exit Slips





1.1 Something to Talk About  (Math 2)

•  Student	  Work	  
•  Make	  sense	  of	  each	  student’s	  work.	  
•  Select	  4	  of	  the	  student	  work	  samples.	  
•  Sequence	  them	  in	  the	  order	  that	  you	  would	  
have	  them	  present.	  

•  Be	  prepared	  to	  justify	  your	  selections	  and	  
sequencing	  choices.	  



1.2 Scotts Macho March (Math 2)

©"2013"Mathematics"Vision"Project"|"MVP"

In"partnership"with"the"Utah"State"Office"of"Education"""

Licensed(under(the(Creative(Commons(Attribution4NonCommercial4ShareAlike(3.0(Unported(license."
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1.3$Scott’s'Macho'March!
A"Solidify"Understanding"Task!

After"looking"in"the"mirror"and"feeling"flabby,"Scott"

decided"that"he"really"needs"to"get"in"shape.""He"joined"a"

gym"and"added"pushJups"to"his"daily"exercise"routine."He"

started"keeping"track"of"the"number"of"pushJups"he"

completed"each"day"in"the"bar"graph"below,"with"day"one"

showing"he"completed"three"pushJups."After"four"days,"Scott"was"certain"he"could"continue"this"

pattern"of"increasing"the"number"of"pushJups"for"at"least"a"few"months.""(

(

(

(

(
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1. Model"the"number"of"pushJups"Scott"will"complete"on"any"given"day."Include"both"explicit"and"

recursive"equations."

"

"

"

"

"

"

"

Scott’s"gym"is"sponsoring"a"“Macho"March”"promotion.""The"goal"of"“Macho"March”"is"to"raise"money"

for"charity"by"doing"pushJups.""Scott"has"decided"to"participate"and"has"sponsors"that"will"donate"

money"to"the"charity"if"he"can"do"a"total"of"at"least"500"pushJups,"and"they"will"donate"an"additional"

$10"for"every"100"pushJups"he"can"do"beyond"that."""

"

2. "Estimate"the"total"number"of"pushJups"that"Scott"will"do"in"a"month"if"he"continues"to"increase"

the"number"of"pushJups"he"does"each"day"in"the"pattern"shown"above."""

"
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"
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1.2 Scotts Macho March (Math 2)

•  How	  does	  Scott’s	  Macho	  March	  build	  on	  the	  
work	  done	  in	  Something	  to	  Talk	  About?	  

•  How	  does	  the	  work	  from	  these	  tasks	  build	  
on	  the	  work	  from	  Math	  1?	  

•  What	  are	  the	  big	  ideas	  about	  quadratics	  that	  
are	  emerging	  in	  this	  lesson?	  



2.1 Shifty Y’s (Math 2)



2.1 Shifty Y’s (Math 2)



2.3 Building the Perfect Square (Math 2)



2.4 Square Deal (Math 2)



2.5 Be There or Be Square (Math 2)



2.6 Factor Fixin’ (Math 2)



Summing up Module 2 (Math 2)

•  Different	  forms	  of	  a	  Quadra&c	  
•  Vertex	  
•  Factored	  
•  Standard	  
•  How	  to	  see	  them	  as	  equivalent	  and	  change	  
from	  one	  to	  the	  other.	  

•  Connec&ng	  them	  all	  to	  a	  graph.	  



Math 3

•  Solving	  Quadra&c	  Equa&ons	  
•  Ra&onal	  Exponents	  as	  well	  


