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Unit 1 
Foundations of Mathematics: 

Research to Practice 

Texts:  
Liping Ma  Knowing and Teaching Elementary 

Mathematics  (Required) 
James Royer Ed. Mathematical Cognition 

(Recommended) 

Note to Participants: 



Unit 1: Foundations of 
Mathematics 

• Purpose and Overview of Course 
• Selection of Mathematics Programs 

• Components of Effective 
Implementation 

North Carolina State Improvement 

Project (NCSIP) works to significantly 

improve the performance and success 

of students with disabilities in North 

Carolina.  

NCSIP Personnel Development Process 

Workshops 
• Content 
  Foundations 
• Model 
 Training 
•Tasks/Skills 

 
 

 
 

Student  
Progress 

Evaluation 
 

  Research- 
    Based 
  Practices 
• Reading 
• Writing 
• Mathematics 

On-site 
Fidelity 

Observations 
   (3 per year) 

On-site 
Program 
Reviews 

  (Annually) 

• Review 
  Research 
  Literature 
• Identify 
  Instructional 
  Principles 

• Content 
  Topical 
  Outline 
• Training 
  Strategies/ 
  Tasks 
• Instruction 
  Programs 
 

• Develop- 
  mental 
  Reviews 
• Analysis 
  & Formal 
  Feedback 

• Trained 
  Observers 
• Feedback 
  & Coaching 
• Evaluation 
  & Reporting 
 

• OSEP Long-Term 
  Performance  
  Indicators 
• AYP 
• Student 
  Characteristics 
• Project 
  Characteristics 
 



•  Increase understanding of the 

scientific research-based instructional 

principles 

•   Increase knowledge and skills for     

implementation of research-proven 

teaching strategies for students with 

persistent Mathematical problems. 

Course Purpose 

 
 
 “I am indebted to my father  
 for living, but to my teacher  
 for living well.” 

  -Alexander the Great 
 

Why Does The Course Matter? 

“Effective teachers 

are the only 

absolutely 

essential element 

for an effective 

school.”    Allington & Cunningham, 1996 



Why Does The Course Matter? 

“Research has borne out that the key 
factor in students’ achievement is the 

quality of teaching... Teachers are 
central to the process of education, 

assessing student’s progress, selecting 
and using a variety of approaches and 

materials, and organizing for instruction.”  

Braunger & Lewis, 1999 

Set 
Goals 

Course Goals 
•  To develop participant understanding of basic 

principles of effective teaching and how they 
apply to instruction in the math content area  

•  To increase participant understanding of the 
importance of language with mathematics 
instruction for all children 



Course Goals (continued) 

•  To increase participant understanding of 
math difficulties and how to help struggling 
math students 

•  To provide opportunity and develop skills 
of participant to review, discuss, and make 
sound judgments about research, 
instructional practices, and materials 

Course Topics 
Overview of 
Course and 
 Research 

Demystifying 
 Math  

Components of  
Number Sense  

   Quantity/Magnitude 
 & Numeration   

   Equality,  
Base Ten, & 

  Form of a Number   

  Proportional 
 Reasoning &   
Algebraic and  

Geometric  
Thinking  

   Assessment  
 

Connections and 
Reflections 

 

Requirements For 
Level I Foundation 

Training  Requirements For 
Level 2 Foundation 

Training  

 
Options for Participation 

 



Requirements For Level 1  
Foundation Training 

Completion of Level 1 requirements earns 4 CEUs.  
 

Requirements include : 
– Research agreement to use data from pre and 

post tests. 
–  100% attendance & participation in all 5 days. 
– Study readings & be prepared to respond to 

Discussion Questions appointed for Level 1 
training. 

– Complete all Learning Tasks appointed for 
Level 1 training. 

– Participate in group tasks. 

Requirements For Level 2  
Foundation Training 

Completion of all Level 2 requirements earns 3 CEUs & qualifies the 
participant to enter training to become a Foundations of Math trainer.  
 

Requirements include : 
–  All of the requirements of Level I. 
–  Complete Discussion Questions and Learning Tasks 

appointed for Level 2 training. 
–  Complete the entire training twice. One training must be a 

state level training. 
–  Demonstrate 80% accuracy on the trainer assessment. 
–  Team train in your first training with a satisfactory evaluation 

by a master trainer.   
–  Observations on training days 2, 3, and 4 will be done. Final 

observation will be a video tape with reflection submission. 

 
•  We now know a lot about 

WHAT to do to educate 
students 

 
•  We can improve education 

for students – on purpose! 

Fixsen (2010) 
  



CAUTION! 

  Students cannot benefit from 
interventions they do not experience 

  Teachers and staff have to change if 
students are to benefit 

Fixsen (2010) 

Unit 1: Foundations of 
Mathematics 

• Purpose and Overview of Course 
• Selection of Mathematics Programs 

• Components of Effective 
Implementation 

Questions To Answer  
About Mathematics Programs 

•  Is it scientifically research-based? 
•  Does it contain multisensory strategies? 
 

•  Does it include systematic, explicit and direct 
instruction? 

•  Does it give attention to understanding 
fundamental operations with number?  

•  Does it provide teacher support for working with 
students at different levels? 

•  Does it include organized on-going assessments? 



Other Questions To Ask  
About Mathematics Programs 

•  Is training and/or mentorship required for the 
program?  

•  Is there a cost for student and teacher materials 
and/or the training? 

•  Is there software and on-line support? 

•  Does the program contain placement tests? 

•  Are there benchmark assessments to use at 
various points in the program? 

      Examples of Research-Based Math Programs  
    used in NC: 
 

      Transitional Mathematics 
  Number Worlds  
  Math Expressions 
  Voyages 
   

Note: This is not an exhaustive list.  
  

Transitional Math 
•  Fewer topics in more depth 
•  Provides visual representations to help conceptualize the 

mathematics  
•  Meets individual student needs  
•  Provides a logical sequence, ample practice, and an 

appropriate pace  
•  Aligns with National Council of Teachers of Mathematics 

(NCTM) Standards  
•  Provides a balance between procedural knowledge and 

conceptual understanding  
John Woodward, 
University of Puget Sound 
 
 
 
 

      Source:  Sopris West, Transitional Math 
 



Number Worlds  
•  Developed by Sharon Griffin 
•  Teachers specific math concepts and skills that 

are foundational for later mathematical learning 
•  Focuses on development of Number Lines and 

connections across concepts in early grades. 
–  Source: Number Worlds, Griffin  

Number Worlds  
Number Worlds Home 
 

 
Web Resources 

 •  http://ncsip.org (SIP site) 
•  www.nrcld.org (National Research Center for 

Learning Disabilities)  
•  http://iris.peabody.vanderbilt.edu/  (Research 

to Practice) 
•  http://www.whatworks.ed.gov (What Works) 
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Additional LEAs involved in the Math SIP: 
Asheboro City, Asheville City, and Roanoke Rapids 

Rockingham 

Wake 

Craven 

Buncombe 

What is the Purpose of the Five Year Plan?  



“Reform by the Book” 
1.  Why have curriculum materials played an 

uneven role in teacher practice? 
2.  What are the influences that teachers have 

in enacting the curriculum? 
3.  What contributions might curriculum 

materials make in enacting the curriculum? 
4.  What are some considerations with regard 

to curriculum materials? 

Unit 1: Foundations of 
Mathematics 

• Purpose and Overview of Course 
• Selection of Mathematics Programs 

• Components of Effective 
Implementation 

Developing An Implementation Plan 

How do we know it works? 

– Frequent assessment of students 
– Assessment drives instruction 
– Formal review process of student progress and 

program effectiveness 
– Strong leadership and commitment of all involved 



To Be Effective, Instruction For 
Students With Reading 
Difficulties, Must Be… 

“more intensive, more relentless, more 

precisely delivered, more highly structured 

and direct, and more carefully monitored 

for procedural fidelity.” 

 
Ken Kavale, 1996 

To Be Effective, You Must:  

• Know your stuff, 

• Know who you’re stuffing, 

• Know why you’re stuffing, 

• Stuff every minute of every lesson. 

The North Carolina State 
Improvement Project THANKS 
YOU for your time and support.   

Questions: 
Matt Hoskins 

Math and SIP Leadership Development 
Consultant 

919-807-3994 
matt.hoskins@dpi.nc.gov 


