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Topics for discussion 
 

 The importance of the School Principal and the 
Mathematics Specialist teaming to improve student 
achievement. 

 

 Development of administrators’ understanding of 
standards based/student centered mathematics instruction  

 

 Strategies for building a vision for a rigorous mathematics 
program where all students can be successful in STEM 
related fields of study. 

 



An Essential Question in our 
work with Principals 
  

 How can Principals collaborate with 
Mathematics Specialists and teacher leaders 
to maintain a school-wide focus on the 
STEM related Process Goals of Problem 
Solving, Reasoning, Communication, 
Representations and Connections? 



Introductions 
 Facilitators: 

 William Haver,Virginia Commonwealth 
University Mathematics Outreach 

 Vandi Hodges, Virginia Commonwealth 
University Mathematics Outreach 

 Pat Roberston, Virginia Commonwealth 
University Mathematics Outreach 



What we have learned about 
the role and impact of 
Mathematics Specialists 

     



What do Math Specialists do? 
 Support teachers through coaching, co-teaching, and 

modeling lessons 

 Translate mathematics standards and research into 
classroom practice 

 Plan and facilitate in-school practice-based 
professional development 

 Work collaboratively with administrators and staff to 
improve student learning 



 
 
 
 
Design of 2005-2008  
NSF Research Study 

 

 Student outcomes:  Over 24,500 individual student 
test scores on the SOL over a 3 year period, with 
student data linked to teacher (2005-2008) 

 

 Randomized control trial: 
 24 Treatment Schools 

 24 Control Schools 



Results 
Did elementary Mathematics Specialists 

significantly effect the performance of 
student on the SOLs? 

YES 
Did Teachers’ beliefs about Mathematics 

Teaching and Learning change? 

YES 



Finding 
 

 Case Studies unequivocally 
demonstrated the key role of 
Principals 



Cautions 
 The specialists in this study engaged in a high degree 

of professional coursework addressing math content, 
pedagogy and coaching prior to and during at least 
their first year of placement.   

 The significant positive effects of specialist on student 
achievement did not occur simply with the placement 
of a specialist in a school.  This impact emerged as 
the specialist gained experience – as a 
knowledgeable specialist and a school’s 
instructional and administrative staffs learned 
and worked together.  



The National Council of Teachers of 
Mathematics (NCTM) Book 
 Commissioned the grant leaders to develop a 

handbook for Mathematics Specialist.   

 Numerous Mathematics Professors, Mathematics 
Education Professors, K-12 Mathematics Coordinators, 
Mathematics Specialists and Principals from across the 
state have contributed to this work.   

 Two chapters are devoted to the Mathematics 
Specialist working in collaboration with the School 
Principal  



Virginia Board of Education 
continuous support 

 

 Established the a State Mathematics Specialist 
Endorsement 

 Allows flexibility in using intervention and Algebra 
Readiness funds  

 Is considering recommending that the legislature 
provide incentive funding for deploying Mathematics 
Specialists 

 



 2 Current Research Studies 
 

 NSF Rural Grant:  19 Pairs of Schools  

 

 NSF-MSP Middle School Grant:  12 Pairs of Schools  

 

 

 A Key Component involves working 
with the School Principals  



Working with Principals 
 Focus on the National and State Standards 

 Do the Math 

 Observe Students Doing Math 

 Emphasize the importance of good mathematical 
tasks 

 Collaborating to set a vision for a Rigorous 
Mathematics Program 

 

 



Connecting  
 
National Standards  
 
and the 
 
 Virginia Standards of Learning 
 



Mathematics Content Standards 

Principles and Standards for 
School Mathematics  

NCTM (National Council of 
Teachers of Mathematics)  

© 2000 
 

 Number and Operations  
 Measurement  
 Geometry  
 Data Analysis and 

Probability  
 Algebra  

 
 
 

   Virginia Mathematics 
Standards of Learning  

Board of Education 
Commonwealth of Virginia © 2009 

 
 Number & Number Sense  
 Computation & Estimation  
 Measurement  
 Geometry  
 Probability and Statistics  
 Patterns, Functions,  & 

Algebra  
 

 



 
 

 

 

True mathematical understanding lies at the intersection of 

the Content and Process Standards.  
 

Virginia Standards of Learning 

 

 

 
 

 

 

 

 

 

 

  

 

 

 

        
       

 

Content Standards  
Number & Number Sense 

Computation & Estimation 

Measurement 

Geometry 

Probability & Statistics 

 Patterns, Functions, & Algebra 

 

 

 

       

          

         
 

 

 

Math Process Goals 
         Mathematical Problem Solvers 

          Communicating Mathematically 

  Reasoning Mathematically 

  Mathematical Connections 

        Mathematical Representations 

 

 

 

 

 

NCTM Standards 
        
       

Content Standards 
Number & Operations 

Measurement 

Geometry 

Data Analysis & Probability 

Algebra 

 

 

        
 

Math Process Standards 
Problem Solving 

Reasoning & Proof 

Communication 

Connections 

Representation 

 

 



Mathematics Standards of Learning for Virginia 
Public Schools, 2009 Handout 

1. Goals Introductory Paragraph 

2. Mathematical Problem Solving Goal 

3. Mathematical Communication Goal 

4. Mathematical Reasoning Goal 

5. Mathematical Connections Goal 

6. Mathematical Representations Goal 

 

Virginia 

Process 

Goals 



Mathematical Process Skills 
Student Look-fors 

Principals  

 Read their assigned part of the handout. 

 Underlined the key ideas. 

 Shared findings with table partners. 



Doing the Math 

Principals  

 Explored a rich task such as the Border Problem, 

 Shared multiple strategies, and 

 Connected their arithmetic ideas to algebraic expressions. 



Making Connections 
 

Consider the Border Problem, finding more 
than one way to use arithmetic to solve the 
problem. 

 

Share one strategy with your elbow partner. 



Looking at a Standards Based 
Mathematics Classroom 
 

 How do you think students might approach the 
problem? 

 

 We will do a 6 minute “walk-thru” watching students 
work on the Border Problem.   

 

 Each table will focus on one Process Goal and record 
notes. 



Joe’s Method 
 Take the number of unit squares on one side. Add that 

number to itself (of the top + bottom) 

 Subtract two from each of the remaining sides (for the 
overlapping sides unit squares on the corners)… Add 
these two number to the previous sum 



Share Observations 
 



The Importance of Mathematical Tasks 

“There is no decision that teachers make that 

has a greater impact on students’ opportunities 

to learn and on their perceptions about what 

mathematics is than the selection or creation of 

the tasks with which the teacher engages 

students in studying mathematics.ò 

       Lappan & Briars, 1995 

 



Mathematical Tasks:  
A Critical Starting Point for Instruction 

Not all tasks are created equal, and different tasks 

will provoke different levels and kinds of student 

thinking .  
Stein, Smith, Henningsen, & Silver, 2000 

 

 

The level and kind of thinking in which students engage 
determines what they  will learn. 
 

Hiebert, Carpenter, Fennema, Fuson, Wearne, Murray, Oliver, & Human, 1997 

 

 



Mathematics Standards of Learning for Virginia 
Public Schools, 2009 Handout 

1. Goals Introductory Paragraph 

2. Mathematical Problem Solving Goal 

3. Mathematical Communication Goal 

4. Mathematical Reasoning Goal 

5. Mathematical Connections Goal 

6. Mathematical Representations Goal 
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Virginia 

Process 

Goals 



 
Setting a Vision 
We asked:  How can the Principal and 

Mathematics Specialist engage in a 
conversation about setting a school vision 
for the mathematics program and establish 
goals? 

 

 

 



 
 
 

What is Your Vision for a Rigorous Mathematics 
Programs that Supports Rigorous STEM Education for 
All Students?   

What are 
students 
doing?  

What do 
teachers 
have to do 
to enable 
students to 
engage in 
that way?  

What does 
the math 
specialist 
need to do 
with teachers 
in order for 
them to have 
the 
knowledge/  
skills to do 
this?  

What support 
does the 
math 
specialist 
need from 
the principal 
to accomplish 
this? What do 
principals 
need to 
understand 
about this 
kind of 
teaching to 
effectively 
observe the 
teacher?  
 

What 
support 
does the 
math 
specialist 
and the 
principal 
need from 
CO to 
accomplish 
this?  



 
 
 
 Topics for Discussion 

 

 The importance of the School Principal and the 
Mathematics Specialist teaming to improve student 
achievement. 

 

 Development of administrators’ understanding of 
standards based/student centered mathematics instruction  

 

 Strategies for building a vision for a rigorous mathematics 
program where all students can be successful in STEM 
related fields of study. 
 



An Essential Question in our 
work with Principals 
  

 How can Principals collaborate with 
Mathematics Specialists and teacher leaders 
to maintain a school-wide focus on the 
STEM related Process Goals of Problem 
Solving, Reasoning, Communication, 
Representations and Connections? 


