
The Vermont Mathematics Partnership funded by The National Science Foundation (Award Number EHR-0227057) and the US Department of 
Education (S366A0200002))Version 8.0 March 2008

1

Facilitating Use of Formative Assessment: A 
Case of Research to Practice

Vermont Mathematics Partnership
www.vermontmathematics.org

Bob Laird, Vermont Mathematics Institute, University of Vermont (rlaird@uvm.edu )

Marge Petit, Marge Petit Consulting, MPC (mpetit@gmavt.net ) 

2008 NCSM Annual Meeting



The Vermont Mathematics Partnership funded by The National Science Foundation (Award Number EHR-0227057) and the US Department of 
Education (S366A0200002))Version 8.0 March 2008

2

VMP OGAP Design Team 
• Leslie Ercole, VMP
• Linda Gilbert, Dotham Brook School
• Kendra Gorton, Milton Elementary School
• Steph Hockenbury, Chamberlin School
• Beth Hulbert, Barre City Elementary and 

Middle School
• Amy Johnson, Milton Elementary School
• Bob Laird, VMP
• Ted Marsden, Norwich University
• Karen Moylan, Former VMP
• Cathy Newton, Dotham Brook School
• Susan Ojala, Vermont Mathematics Initiative
• Nancy Pollack, Chittenden East 
• Marge Petit, Marge Petit Consulting, MPC
• Regina Quinn, VMP
• Loree Silvis, VMP
• Krisan Stone, VMP
• Corrie Sweet, Former VMP
• Tracy Thompson, Ottauquechee School
• Jean Ward, Bennington Rutland Supervisory 

Union
• Rebecca Young, Hardwick Schools

Plus about 3000 Vermont and Alabama teachers 
and teachers and about 6000 students who 
participated in OGAP Exploratory Studies 
and 2006-2008 scale-up

Active OGAP National Advisory Board

• Mary Lindquist, Callaway Professor of 
Mathematics Education, Emeritus; Past 
President of the National Council of Teachers of 
Mathematics

• Ed Silver, University of Michigan

• Judith Zawojewski, Illinois Institute of 
Technology
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Goals of Session

• Provide an overview of OGAP materials and 
processes

• Illustrate some ways that cognitive research 
permeates OGAP materials and processes

• Provide examples of scale-up models
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The VMP Ongoing Assessment Project (OGAP) was 
developed to respond to two needs:

1) To improve student learning in mathematics for all 
students as it relates to Vermont Grade Level 
Expectations and national standards; and 

2)   For teachers to obtain quality instructional 
information as students are developing their 
understanding of concepts so that interventions for 
a class as a whole or for individuals can be made 
“on time.”

These needs are shared across 
the country, not just in 
Vermont.
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OGAP is an intentional and systematic approach to 
formative assessment in mathematics involving:

• Gathering information about pre-
existing knowledge through the use 
of a pre-assessment;

• Analysis of pre-assessment to guide 
unit planning; and

• A continuous and intentional 
system of instructing, probing with 
instructionally embedded questions, 
analysis, and instructional 
modification.

Grades 2 - 8

•Fractions

•Multiplicative 
reasoning

•Proportionality
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2003 20082004 2005 2006 2007

Exploratory Studies
Purpose: to refine 
tools, and processes, 
OGAP professional 
development. 

Design Committee – school based leaders and teachers, assessment expert, a mathematician 
(distillation of hundreds of research articles used as the foundation of OGAP tools and resrouces0

Sources of Evidence and Interactions

Artifacts and Analyses
• Mentor observations
• Student work archives (over 30,000 pieces)
• Teacher logs linked to student work
• Post Surveys
• Interviews 
• Teacher background surveys
• Post focus forum
• Student retention study (8 months later)
• Follow-up surveys (8 months later)

National Advisory Board

Scale-up in Vermont and 
Alabama (Interaction with over 
200 educators (over 4000 
students) in Vermont and 
Alabama.

Artifacts 
• Materials feedback 
• Samples of student work
• Unit plans (teacher leaders)
• Teacher action research 
• Post Surveys
• Teacher background surveys
• Pilot teacher assessment
•Advisory Board
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Development and Implementation Model 
Based on…

• Distillation of hundreds of research 
articles and synthesis of research into 
frameworks 

• Interaction with over 300 educators 
(over 6000 students) in Vermont and 
Alabama with OGAP materials and 
resources (and numbers are growing)

• Analysis of teacher logs linked to 
student work archives 

• Analysis of over 40,000 pieces of 
student work

• Analysis of teacher action research 
projects

• Surveys, interviews, feedback forms
• Advice from National Advisory Board

Maps not to scale
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In Place and In Use
for all three mathematical topics

• Item banks and pre-assessments
• Tools and strategies to analyze student 

work
• Professional development workshop 

materials and resources to communicate 
research and support the use of OGAP 
formative assessment system
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OGAP was Developed Based on 
Four 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 Assessment on 
Cognitive Research (Knowing What Students Know 
(2001) National Research Council)
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It is not formative assessment alone OR 
knowledge of cognitive research 
alone…

…but the marriage of the 
two that empowers teachers
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In design of materials
• formative assessment items 

(hundreds)
• professional development 

materials (case studies, 
activities, essays)

In work with educators
• analyze student work 
• inform instructional decisions
• help understand the purposes of 

activities in mathematics 
programs

Hundreds of research 
articles distilled into a 
frameworks and used 
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Research to Practice

In work with educators
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Teachers say – that knowledge of cognitive research coupled 
with tools and resources sensitive to the research helps them …

• Understand the purposes of activities in 
math programs;

• Understand evidence in student work used 
to inform instruction;

• Strengthen and focus first wave instruction;
• Respond to evidence in student work as 

instruction proceeds.
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…understanding the 
instructional implications 

of the strategies and 
taking action

Going beyond 
celebrating different 

strategies TO…

Understand evidence 
in student work used 
to inform instruction
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1) How are Dyson’s and Thomas’s responses alike and how are they 
different?
2) Explain to Mr. Purple, using evidence from these pieces of student 
work, why the strategy a student uses to solve a problem matters even 
when they get a correct answer.
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Transitional 
Multiplicative

Strategy

Multiplicative Strategy

Additive Strategy

How many wheels do 29 tricycles have?

One tricycle has three wheels.

Write an equation to match this picture.

Farmer Brown donated 7 dozen 
eggs to the senior center.
How many eggs did he donate?
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“quick images” can help students move from counting 
by ones to multiplicative strategies

Although these are found 
in some elementary math 
programs, few teachers 
used them or understood 
the importance of them.
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Transitioning from physical models to mental 
models

Mental model

3 groups of 4
3 groups of 4

3 rows of 4 OR 

4 columns of 3

3 by 4 rectangle 3 by 4 rectangle

4

3
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8 x 12 = ?

8

10 2

80 16 I got it –
8 x 12 = 

(8 x 10) + (8 x 2) = 96 
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Back to Fractions

• Prevalence of inappropriate whole 
number reasoning

• Importance of modeling to build 
understanding

• Importance of developing a variety of 
reasoning strategies 
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Inappropriate 
whole number 

reasoning

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))
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Circle 7/12 of the set of suns.
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• Models are a means to the mathematics, not the end. The purpose for 
using multiple models with students is to provide experience that 
varies “features” not related to fraction ideas (e.g., shape) across different 
models and, therefore, facilitate the development of a 
generalized understanding.  (Dienes, Z. (1970)) 

• … area, set, and linear models differ in the challenges that they present 
students. (Hunting, R.P. (1984) cited in Bezuk, N.S., and Bieck, M., (1993) 

• …when finding the fractional part of whole it is more difficult when the 
number of parts in the whole is a multiple of the denominator than when 
the number of parts is equal to the denominator. (Bezuk, N.S., and Bieck, 
M. (1993); VMP OGAP Exploratory Study (2005))

Modeling
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1) What is the evidence 
from the pre-
assessment that the 
teacher uses for 
planning? 

2) What instructional 
decisions did the 
teacher make and 
how were they linked 
to the evidence or 
research?

Initial Planning 
Based on 

Knowledge of 
Research and 
Evidence in 

Pre-
assessment
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Notes at the 
conclusion of 

the Unit
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Examples of teacher interventions (response to 
inappropriate whole number reasoning and lack of use of models)

• Use modeling to build concepts
• Emphasis on number line
• Emphasis on relative magnitude of 

fractions using modeling and other 
reasoning strategies

OGAP Exploratory Studies (2004, 
2005) and 2006-2008 Roll-outs



The Vermont Mathematics Partnership funded by The National Science Foundation (Award Number EHR-0227057) and the US Department of 
Education (S366A0200002))Version 8.0 March 2008

30

What do teacher leaders and teachers
say about their experience in 
relationship to the stated goals and the 
use of OGAP formative assessment 
system?

Results based on a spring 2007 online survey
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Expertise for analyzing student work (for evidence of 
developing understanding, common errors and misconceptions)…

Before and After Experience

Expertise for Analyzing Student Work (n=104)
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Expertise in using evidence in student work 
to inform instruction…

Before and After  ExperienceExpertise in using evidence to inform instruction 
(n=104)
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Understanding purposes of activities in 
mathematics program…

Before and After  Experience

Expertise understanding purposes of math program 
(n=104)
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Fraction content knowledge…

Before and After  Experience

Fraction content knoweldge (n=104)
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In a post survey of Vermont teacher leaders and 
their mentees: 

95% (98/104) of respondents recommended that other 
teachers in their school use the OGAP fraction 
materials and processes. 

87% (90/104) of respondents indicated that they will 
use OGAP multiplication and division materials when 
they became available. 
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OGAP Scale-up Model
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o Capitalize on teacher leadership or school teams

o Provide professional development to support 
implementation

o Provide resources and support materials necessary 
for effective implementation.

o Provide mentor support during implementation.

Principles for  Scaling-up…
… based on findings from the 2005 Exploratory Study 
and recommendations of OGAP National Advisory 
Board
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OGAP Fraction Scale-up – Capitalizing 
on Teacher Leadership

Teacher Leaders

Phase I: Teacher Leader 
learning and experience

School Level TeamPhase II: Professional 
development support 
for mentees
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Vermont District OGAP Scale-up

~ 425 
students

~ 90

students

~ 160

students

~130

students

~ 60

students

~ 110

students

~ 125

students

~ 70

students
~ 166 

students
~ 300

students
~ 300 

students

TL 2

2006 – 2007

TL 1

4th grade team
TL 7TL 6TL 5TL 4TL 3

2007 – 2008 Teacher leaders 3, 4, 5, 6, and 7 will mentor 
a grade level or vertical  team 3rd grade 5th grade

TL 1

TL1TLs 3 and 4TLs 5, 6, and 7

Characteristics of District

2100 students (k – 8)

FRL 60-70% - 7 schools

FRL 50-59% - 3 schools

FRL 44% - 1 school

TL1 and TL2 participated in OGAP 
fraction  teacher leader course

TL1 and TL2 – will offer OGAP Fractions, Multiplicative and Proportional Reasoning to 
other teachers
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3rd Grade 
team 4th Grade 

team
5th Grade 
team

Teacher from each grade level team 
receives first wave training who then serve 

as team leader ---

Teacher Leadership 
and Teams
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Grade Level Teams/School

3rd Grade 
team

4th Grade 
team

5th Grade 
team

School Training - everyone
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What you get ---

• Professional Development
• In the use of OGAP formative assessment materials and 

processes.
• on the substance of the cognitive research that is 

foundational to the OGAP materials and processes. 
• Use of the materials “real time” with students with links to 

mathematics programs.
Tools and Resources

• Item banks
• Strategies and related tools for analyzing student work
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For more information…

Bob Laird, Vermont Mathematics Institute, University of 
Vermont (rlaird@uvm.edu )

Marge Petit, Marge Petit Consulting, MPC 
(mpetit@gmavt.net ) 
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Mathematicians and Educators
working together to help all

Vermont children 
succeed in mathematics

VMP is a targeted 
Math & Science 

Partnership funded by 
the National Science 

Foundation
& 

the U.S. Department of 
Education 

www.vermontmathematics.org

National Science Foundation, 
grant award number EHR – 0227057
and U.S. Department of Education, 
grant award number S366A020002


