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Classroom Perspective 



Take Aways! 
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�  Teacher knowledge about the research/learning progressions is 
fundamental – this involves a real commitment to PD, NOT just 
creating tools and materials, but substantive professional 
development 

 
�  Tools  should: 

a)  reflect the bidirectional nature of learning progressions  
b)  Reflect developing understanding, common errors, and 

preconceptions or misconceptions that may interfere with 
learning new concepts r solving related problems 

c)  Be at a grain size that is manageable and useable by both 
teachers and students 

 
 
�   Student self-assessment is key 



4 

How many wheels do 29 tricycles have? 

One tricycle has three wheels. 

Write an equation to match this 
picture. How many smiley faces 
are there? 

Farmer Brown donated 7 dozen eggs to 
the senior center. 
How many eggs did he donate? 

There are 16 players on a team in the Smithville 
Soccer League. How many players are in the league 
if there are 12 teams?  

1990-2000s 

NOW 

Wow – look at all 
the ways students 

can solve the 
problem 

What do these 
different solutions 

mean? What do I do? 

Teachers are ready! 
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Source of Insights 2003 - 2010 
�  Interaction with over 1000 

educators in Vermont, Michigan, 
Alabama, Amman, Jordan,  
Nebraska, and Ohio a with OGAP 
materials and resources 

�  3 exploratory studies using the 
iterative process of Design 
Research 

� Analysis of teacher logs, 
interviews, surveys, student work 
archives, and action research 
projects, other. 

The Vermont Mathematics Partnership Ongoing Assessment Project 
(OGAP) formative assessment system 

•   Fractions 
•   Multiplicative 
Reasoning 
•   Proportionality 



OGAP Principles 
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�  Principle # 1: Build on pre-existing knowledge  (How People Learn 
(2000) National Research Council) 

�  Principle # 2: Learn (and assess) for Understanding (Adding it 
Up! (2001) National Research Council 

 
�  Principle # 3: Use Frequent Formative Assessment (Inside the 

Black Box, (2001) Black, P, and Wiliam, D.)  

�  Principle # 4: Build Assessments on Mathematics 
Education Research (Knowing What Students Know (2001) National 
Research Council) 



Based on these principles 
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� Build item banks with hundreds of items 
sensitive to the research 

� Developed tools for collecting and analyzing 
evidence in student work 

� Provided PD in use of tools and strategies 

We initially thought it was about providing 
research sensitive tools – but it was really 
about the knowledge of research.. 



Teachers told us that knowledge of the 
research helped them: (OGAP, 2005) 

8 

a)  better understand evidence in student 
work; 

b)  Better understand the purposes of 
activities in math program; 

c)  Make informed instructional decisions; 
d)  Improve first wave instruction. 

Teachers told us – PLEASE tell us more 
on the research. 
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According to research, some students may see a fraction as two whole numbers (e.g., ¾ as a 3 and 
4) inappropriately using whole number reasoning, not reasoning with a fraction as a single quantity. 
(Behr, M., Post, T., Lesh, R., and Silver, E. (1983); Behr, Wachsmuth and Post, (1984); VMP OGAP Study (2005))  

Teacher actions: A greater emphasis on magnitude and 
the use of number lines AS first wave instruction! 

Impact on first wave 
instruction! 



Tools: 
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a)  reflect the bidirectional nature of learning 
progressions  

 
b)  Reflect developing understanding, common 

errors, and preconceptions or misconceptions 
that may interfere with learning new concepts r 
solving related problems 

 
c)  Be at a grain size that is manageable and useable 

by both teachers and students 



OGAP Frameworks/Progressions 
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Created by the Vermont Mathematics Partnership funded by The National Science Foundation (Award Number 
EHR-0227057) and the US Department of Education (S366A0200002)) October 2008 
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Evidence in Student Work to Inform Instruction 

Efficient and 
Generalizable 

Strategies 

Transitional   
Strategies 

Early Strategies Non 

Mathematical Topics 
And Contexts 

Structures of Problems 

Other Structures 



12 Created by the Vermont Mathematics Partnership funded by The National Science Foundation (Award Number 
EHR-0227057) and the US Department of Education (S366A0200002)) October 2008 
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Student Self-assessment 
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Where am I? 
Where am I going? 
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Draft Rubric – Eric Eeley, Crosset Brook Middle School, Waterbury, VT. 



References 
15 

Behr, M. & Post, T. (1992). Teaching rational number and decimal concepts. In T. Post (Ed.), Teaching mathematics in grades K-8: 
Research-based methods (2nd ed.) (pp. 201-248). Boston: Allyn and Bacon. 

 
Behr, M., Wachsmuth, I., Post T., & Lesh R. (1984). Order and equivalence of rational numbers: A clinical teaching experiment. 

Journal for Research in Mathematics Education, 15(5), 323-341. 
  
 Kouba, Vicki, and Kathy Franklin. “Multiplication and Division: Sense Making and Meaning.” Teaching Children Mathematics, 1(9), 

1995:  574 – 577. 
  
National Research Council. Adding It Up: Helping Children Learn Mathematics, Washington, DC: National Academy Press, 2001. 
  
National Research Council. Knowing What Students Know: The Science and Design of Educational Assessment. Washington, DC: 

National Academy Press, 2001.  
 
National Research Council  (2000) How people learn: Brain, mind, experience, and school. (J. Bransford, A. Brown, & R. Cocking, 

Eds.) Washington, D.C.: National Academies Press. 
  
Petit, M., Laird, R., & Marsden, E. (2010)A Focus on Fractions: Bringing Research to the Classroom. New York, NY:  Routledge Taylor 

Francis Group. 
  
Vermont Mathematics Partnership Ongoing Assessment Project. Exploratory Study, student work samples, 2005, 2006, 2007. 
Student work samples used with permission of the Vermont Mathematics Partnership funded by the US Department of Education   

(Award Number S366A020002) and the National Science Foundation (Award Number EHR-0227057)   
 
For more information about OGAP go to www.margepetit.com  
  


