


Teaching Math With “Growth” In Mind 

• What is the urgency around growth? 
• What are best assessment practices? 
• How do I keep it growing? 

 
 



What is Math Literacy? 

Mathematical literacy is an individual’s capacity 
to identify and understand the role that 
mathematics plays in the world, to make well-
founded judgments and to use and engage with 
mathematics in ways that meet the needs of 
that individual’s life as a constructive, concerned 
and reflective citizen. 
 

Presenter
Presentation Notes
This definition is from OECD. The OECD also conducts the Program for International Student Assessment (PISA) which evaluated the performance of 15-year olds in math, science and reading. 



Math Literacy 
• Math literacy means having the ability to problem-

solve, reason and analyze information. 
• Math literacy is the second key step for all students, 

beyond language literacy. 
• It is the ability to use numbers to help solve real-

world problems. 
• It is also the ability to understand the “language” of 

math (for example “sum” means an answer to 
addition, “difference” means the answer to a 
subtraction question). 

• Math literacy helps students to decipher what a 
question is actually asking by understanding the 
terminology. 
 



Teaching Math Literacy 

To teach mathematical literacy, curriculum and 
instruction should therefore include these 3 R’s: 
• Relevant mathematical concepts, principles 

and procedures  
• Real-life context which can be investigated 

and modeled mathematically  
• Rich mathematical tasks that foster  

conceptual understanding and development of 
skills and habits of mind 

 

Presenter
Presentation Notes
Sue Gendron, the former Maine commissioner of education, believes that mathematics will most likely require the biggest shift in terms of teaching methods. Gendron is now the policy coordinator of one of two groups that are now developing assessments that are tailored specifically for the new standards, S-BAC.



Students should be able to: 
• Apply mathematical skills in both familiar and unfamiliar situations.  
• Learn how to select and combine various skills for the purpose of 

solving problems.  
• Work in collaborative groups to solve problems and talk about 

mathematics.  
• Write about mathematics and the problem solving process (A crucial 

skill for mathematical literacy).  
• Use mathematical ideas and ways of thinking to communicate about 

the world (A second crucial skill for mathematical literacy).  
• Reflect on their own learning process (A component of Mathematics 

Journals).  
• Use technology to support problem solving in math.  
• Utilize their skills appropriately and effectively in combination with 

research.  



Presenter
Presentation Notes
Students from the United States posted mostly average scores on the 2012 Program for International Student Assessment, a study comparing math, reading and science proficiency of 15-year-olds from 65 countries and economies. Here is how U.S. students compared to a selection of the top performers on the test.  This table shows that in 2012, the average score of 15-year-old Shanghai students on the PISA mathematics literacy scale was 613. In the US, the average score was 481.  On the PISA reading literacy assessment, the average score of 15-year-old Shanghai students was 570; in the US, the average score was 498.   On the PISA science literacy assessment, the average score of 15-year-old Shanghai students was 580; in the US, the average score was 497.  



4th Grade Math Gaps 

Presenter
Presentation Notes
NAEP Scores. White – Black and White – Hispanic score gaps in mathematics and reading did not change significantly from 2011 to 2013, but there was some narrowing of racial/ethnic score gaps compared to the first assessment year. The White – Black score gaps in mathematics and reading narrowed from the early 1990s to 2013 at grade 4…



4th Grade Math Gaps 

Presenter
Presentation Notes
…and the White – Hispanic gap in reading narrowed in comparison to 1992 at grade 8.



8th Grade Math Gaps 

Presenter
Presentation Notes
The same trends are seen between White and Black students in 8th grade.  While the achievement gap is narrowing, it is still wide.



8th Grade Math Gaps 

Presenter
Presentation Notes
Between White and Hispanic students in 8th grade, the gap is narrower, compared to 1992.



Shifts in Mathematics 

6 Shifts 
• Focus 
• Coherence 
• Fluency 
• Deep Understanding 
• Application 
• Dual Intensity 

 
 
 
 
 

Presenter
Presentation Notes
Fewer, Higher, Clearer.



Focus 

Shift 1 FOCUS 
Teachers significantly narrow and 
deepen the scope of how time and 
energy is spent in the math classroom.  
They do so in order to focus deeply on 
only the concepts that are prioritized in 
the standards. 

Presenter
Presentation Notes
Focus:  Teachers use the power of the eraser and significantly narrow and deepen the scope of how time and energy is spent in the math classroom. They do so in order to focus deeply on only the concepts that are prioritized in the standards so that students reach strong foundational knowledge and deep conceptual understanding and are able to transfer mathematical skills and understanding across concepts and grades.  



Coherence 

Shift 2 COHERENCE 
Principals and teachers carefully connect 
the learning within and across grades so 
that students can build new 
understanding onto foundations built in 
previous years. 

Presenter
Presentation Notes
Coherence:  Principals and teachers carefully connect the learning within and across grades so that, for example, fractions or multiplication spiral across grade levels and students can build new understanding onto foundations built in previous years. Teachers can begin to count on deep conceptual understanding of core content and build on it.  Each standard is not a new event, but an extension of previous learning.



Fluency 

Shift 3 FLUENCY 
Students are expected to have speed 
and accuracy with simple calculations; 
teachers structure class time and/or 
homework time for students to 
memorize, through repetition, core 
functions. 

Presenter
Presentation Notes
Fluency:  Students are expected to have speed and accuracy with simple calculations; teachers structure class time and/or homework time for students to memorize, through repetition, core functions such as multiplication tables so that they are more able to understand and manipulate more complex concepts.



Deep Understanding 

 
Shift 4 

DEEP 
UNDERSTANDING 

Students deeply understand and can 
operate easily within a math concept 
before moving on.  They learn more than 
the trick to get the answer right.  They 
learn the math. 

Presenter
Presentation Notes
Deep Understanding:  Teachers teach more than “how to get the answer” and instead support students’ ability to access concepts from a number of perspectives so that students are able to see math as more than a set of mnemonics or discrete procedures. Students demonstrate deep conceptual understanding of core math concepts by applying them to new situations as well as writing and speaking about their understanding.



Application 

Shift 5 APPLICATION 
Students are expected to use math and 
choose the appropriate concept for 
application even when they are not 
prompted to do so. 

Presenter
Presentation Notes
Application:  Students are expected to use math and choose the appropriate concept for application even when they are not prompted to do so. Teachers provide opportunities at all grade levels for students to apply math concepts in “real world” situations. Teachers in content areas outside of math, particularly science, ensure that students are using math – at all grade levels – to make meaning of and access content.



Dual Intensity 

Shift 6 DUAL INTENSITY 
Principals and teachers carefully connect 
the learning within and across grades so 
that students can build new 
understanding onto foundations built in 
previous years. 

Presenter
Presentation Notes
Dual Intensity:  Students are practicing and understanding. There is more than a balance between these two things in the classroom – both are occurring with intensity. Teachers create opportunities for students to participate in “drills” and make use of those skills through extended application of math concepts. The amount of time and energy spent practicing and understanding learning environments is driven by the specific mathematical concept and therefore, varies throughout the given school year.



Rigor 

• Conceptual understanding 
• Procedural skill and fluency 
• Application 

Presenter
Presentation Notes
Rigor in mathematics is not defined by making math harder or by introducing topics at earlier grades, as is commonly assumed. Rather, rigorous mathematics refers to a deep, authentic command of mathematical concepts. To help students meet the standards, educators will need to pursue, with equal intensity, three aspects of rigor in the major work of each grade: conceptual understanding, procedural skill and fluency, and application.  Conceptual understanding:  it is not sufficient for students to know they can find equivalent fractions by multiplying the numerator and denominator by the same number. Students also need to know why this procedure works and what the different equivalent forms mean. Attention to conceptual understanding helps students build on prior knowledge and create new knowledge to carry into future grades. It is difficult to build further math proficiency on a set of mnemonics or meaningless procedures.  Procedural skill and fluency:  The standards require speed and accuracy in calculation. Teachers structure class time and homework in which students practice core functions, such as single-digit multiplication, so that they are more able to understand and manipulate more complex concepts. Developing procedural skill should not simply be memorization without understanding. It should be the outcome of a carefully planned learning progression.  We can't expect fluency to come naturally; we must address it specifically in the classroom and in our materials. Some students might require more practice than others, and there is no one way to develop speed and accuracy that will work for all students. All students, however, will need to develop a way to get there. Application:  This is the "why we learn math" piece.  We learn it so we can use it in situations that require mathematical knowledge. There are requirements for application all the way through the grades in the standards. But correctly applying mathematical knowledge depends on solid conceptual knowledge and procedural fluency. If we attempt to get students to start solving real-world problems when they lack that knowledge and fluency, the problem will just become harder.  (Reference:  Educational Leadership, December 2012/January 2013, Vol. 70, No. 4: http://www.ascd.org/publications/educational-leadership/dec12/vol70/num04/Making-the-Shifts.aspx) 



Growth Mindset vs. Fixed Mindset 

Presenter
Presentation Notes
Perhaps the most daunting – and most important – shift, however, will be in how we teach our students to believe in themselves.  In a fixed mindset, people believe their basic qualities, like their intelligence or talent, are simply fixed traits. They spend their time documenting their intelligence or talent instead of developing them. They also believe that talent alone creates success—without effort. They’re wrong.  In a growth mindset, people believe that their most basic abilities can be developed through dedication and hard work—brains and talent are just the starting point. This view creates a love of learning and a resilience that is essential for great accomplishment. Virtually all great people have had these qualities.  It will be difficult, if not impossible, for students to grasp the shifts in Common Core math, until they adopt a growth mindset. SHOW MOVIE






How do we ensure  
growth over time? 

Data Teams! 



Before Data Teams 

• Choosing Priority Standards 

Presenter
Presentation Notes
This addresses the first shift in CCSS:  focus.  Although in Common Core, there are fewer, higher, and clearer standards, there are still too many!  We’re looking to go deep into students’ understanding, rather than cover the curriculum in 180 days.  In order to demonstrate growth over time, teachers need to choose priority standards from among all of the standards.  We use a process for choosing priority standards.



Protocol for choosing Priority 
Standards 

• Choose your priority standards by using a 
protocol or routine.  Look at ALL the 
standards.  Go through them 3 times. 

 
 

Presenter
Presentation Notes
Why?  Because we are looking for 3 things.



First time looking at the standards: 

• What is important for the students to know in 
order for them to be successful in  

LIFE??? 

 
(This is an ENDURANCE standard) 

 

Presenter
Presentation Notes
Teachers should place an L next to all of these standards.



Second time looking at the standards: 

• What is important for the students to know in 
order for them to be successful in the 

TEST??? 

 
(This is a LEVERAGE standard) 

 

Presenter
Presentation Notes
Teachers should place a T next to all of these standards.



Third time looking at the standards: 

• What is important for the students to know in 
order for them to be successful in  

SCHOOL??? 

 
(These standards PROVIDE READINESS  

FOR NEXT LEVEL OF LEARNING) 
 

Presenter
Presentation Notes
Teachers should place an S on each of these standards.



After this process, some standards will 
have an L, S, and a T next to them. 

• If a standard has an L, S, AND T --- It is a  
 

PRIORITY STANDARD!!!! 
 



Unwrapping the Standards 

• Once teachers have used the protocol to 
identify the priority standards, they must 

UNWRAP them. 



Unwrapping Standards 
VERBS 
Skills 

 
What do students need to  

DO and APPLY? 
 

NOUNS 
Concepts 

 
What do students need to  
KNOW and UNDERSTAND? 

1. 

2. 

3. 

4. 

5. 

6. 

7. 



Priority Standard 

• CCSS 2.G.A.1 
 
Recognize and draw shapes having specified 
attributes, such as a given number of angles or a 
given number of equal faces.  Identify triangles, 
quadrilaterals, pentagons, hexagons, and cubes.  
 

Presenter
Presentation Notes
Let’s assume when you went through this process, one of the priority standards was CCSS 2.G.A.1.  



Unwrapping Standards 

VERBS 
Skills 

 
What do students need to  

DO and APPLY? 
 

NOUNS 
Concepts 

 
What do students need to  
KNOW and UNDERSTAND? 

1.  Recognize shapes with specific attributes 

2.  Draw shapes with specific attributes 

 
3.  Identify 

triangles, quadrilaterals, pentagons, 
hexagons, and cubes 

Presenter
Presentation Notes
Now you are ready to unwrap that standard.



Additional Strategies 

• MP.5:  Use appropriate tools strategically 
 
• MP.6:  Attend to precision 
 
• MP.7:  Look for and make use of structure 
 

 

Presenter
Presentation Notes
As you work in your Data Team, your team may also want to focus on additional strategies, such as these.



Why go through this process? 

• Because we want the common formative 
assessments (CFAs) that will be used in Data 
Teams to be aligned to the priority standard. 



 Data Teams:  The Process 

http://www.youtube.com/watch?v=ZAQoJkpNo
Wc 



Step #1:  Collect and Chart Data 

 
Teachers 

# 
Students 
Assessed 

#  
Students 
Proficient  

% 
Students 
Proficient 

# 
Students  

Not Proficient 

# Students 
Close 

# Students Likely 
After Instruction 

#/Name for 
Intense 

Intervention 

Theresa 25 2 8% 23 15 5 3 

Heather 25 0 0% 25 20 3 2 

Duane 25 1 4% 24 10 14 0 

Ethan 25 2 8% 23 11 9 3 

TOTAL 100 5 5% 95 56 31 8 

Presenter
Presentation Notes
5 students – 5% are currently proficient.  95 students are not proficient, but of those 95, 56 are close and 31 more will be likely proficient after instruction.   56 + 31 = 87.  That means, with more instruction 87 more students will be likely to be proficient.   And 8 of the rest will need intensive interventions.



Step #2:   
Analyze Data to Prioritize Needs 

Strengths Obstacles 

Everyone made an attempt Vocabulary – poor academic 
vocabulary (Tier 1 for ELLs; Tier II and 
III for non-ELLs) 

Able to work together in groups to 
share materials 

Most students are unable to 
recognize 2-D and 3-D shapes 

Most students are unable to draw 2-D 
and 3-D shapes 



Step #3: Write a SMART Goal  

The percentage of 2nd grade students scoring 
proficient in CCSS 2.G.2 will increase from 5% to 
92% by the end of April as measured by CCSS 
2.G.2 by April 23, 2014. 
 

Presenter
Presentation Notes
5% of students who were originally proficient, added together with the 87% of students who will be proficient = 92%.  



Step #4:   
Select Common Instructional 

Strategies 
Strategy Environment Time Duration Materials Assignments 

Vocab Practice 
using Thinking 

Maps 

Homework Weekly Paper/pencil Create 1 of 8 TM 
for each Tier II and 
Tier III words  

Drawing 2-
dimensional 

figures 

Small group 2X/week Computer/pa
per and pencil 

 

Use nets to create 
3-dimensional 
figures 

Mini skills 
lessons with 

manipulatives 

Flexible group Daily N/A Exit passes 

Intervention 

Tutorial, Break them up in groups, Peer Tutors 



Step #5:  Determine Results Indicators 

Students Teachers 

Analyze academic vocabulary using 
Thinking Maps 

Bring scored student work 

Use pattern blocks to create shapes 
and draw them. 

Meet on April 30, 2014 



CFA:  Common Formative Assessments 

• Let’s look at some possible examples of CFAs 
that are aligned to this priority standard. 

 2.G.A.1  Assessment 1 
 2.G.A.1  Assessment 2 
 2.G.A.1  Assessment 3 
 2.G.A.1  Assessment 4 
 
 
 



Q&A 
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