
The Vermont Mathematics Partnership (VMP),  
established in 2002, is an extension of the University  
of Vermont’s Vermont Mathematics Initiative (VMI), 
a highly successful, content-intensive graduate  
mathematics teacher leadership program. The project 
has deep roots in Vermont’s mathematics education  
reform initiatives of the past 19 years which emphasize  
rigorous mathematics content, standards-based  
coherent curricula, instructional practices that  
promote mathematical proficiency, assessment  
practices that support instruction, program evaluation, 
and school accountability systems designed to  
improve student performance.

The purposes of VMP are:
•	 Enhance	the	performance	of	all	K-12	students
•	 Improve	mathematics	instruction	throughout	 

Vermont and beyond
•	 Strengthen	the	systems	that	prepare	and	support	

teachers and school leaders
•	 Make	significant	contributions	to	the	research	and	

resources available to educators nationwide

VMP partners include seven Vermont school systems, 
the	Vermont	Department	of	Education,	The	Vermont	
Institutes (with over 10 years of experience as an  
NSF-supported	Statewide	Systemic	Initiative	program),	
and the University of Vermont’s Vermont Mathematics 
Initiative. 

VMP’s major research, development and  
implementation phases are now complete.  
Our current focus is on publication of materials  
and	support	of	15	Noyce	Fellows	who	are	currently	 
enrolled in the Vermont Mathematics Initiative.
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Mathematicians and educators working together to help all children succeed in mathematics
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What constitutes effective teaching of  
mathematics? 
Assumption 1: Teacher competence is the most influential factor in  
determining student achievement. Teacher competence may be defined  
as including:

•	 Teacher	content	knowledge.
•	 Teacher	pedagogical	content	knowledge.
•	 Teacher	knowledge	of	research-based	instructional	practice.
•	 Teacher	knowledge	of	assessment	and	data	driven	decision-making.

Assumption 2:	Student	interaction	with	content	in	the	classroom	directly	
impacts	student	performance	in	mathematics.	Students	best	learn	 
mathematical content when:

•	 Standards	are	public,	shared,	and	discussed	in	the	classroom.
•	 Students	receive	explicit	feedback	before,	during,	and	after	the	lesson
•	 Teachers	activate	prior	knowledge.
•	 Teachers	provide	direct	instruction/modeling	of	new	information.
•	 Students	apply	knowledge	through	guided	practice	and	receive	 

feedback	from	the	teacher	and	other	students	throughout	this	guided	
practice.

•	 Students	have	opportunities	to	construct	their	own	knowledge	through	
independent practice. 

•	 Teachers	and	students	use	technology	efficiently	and	productively	in	all	
stages	of	the	teaching/learning	process.

Assumption 3:	Students	learn	more	effectively	in	an	environment	in	which	
data	driven	decision-making	is	valued	and	nurtured.

•	 Teachers	develop	or	select	rigorous	assessments	that	provide	data	as	to	
performance of individual students, subgroups, and whole groups.

•	 Teachers	use	the	results	of	assessments	to	identify	causes	of	student	
strengths and shortcomings.

•	 Teachers	use	results	to	teach	what	students	most	need	to	learn.
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Theory of Action for Improvement  
of Mathematics Teaching
Mathematics	teachers	make	more	effective	instructional	decisions	that	result	in	 
improved	student	learning	when	they	are	1)	knowledgeable	about	mathematics,	 
2) access research on how children learn mathematics, 3) develop a vision for equity,  
excellence	and	sustainability,	and	4)	continually	work	with	highly	qualified	colleagues	
and leaders to implement a standards-based curriculum and an assessment system 
aligned with that curriculum.

School Level Factors
In	our	initial	five	years	of	work	with	partner	sites	and	the	two	
subsequent years of data collection we found that the school 
level factors that most influenced teaching and learning at 
VMP sites include:

•	Shared Leadership – A strong shared leadership model 
that includes teachers and administrators provides focus 
and continuity. 

•	Administrative Involvement – Active support by 
principals in alignment of curriculum, instruction, and 
assessment, and in planning and implementation of 
student level interventions. 

•	Learning Community	–	Focused	on	mathematics	
content and education research 

o Primary importance of mathematics content in  
professional development. 

o Building belief in and commitment to education  
research, including research on how children learn 
mathematics.

•	Collaboration Related to Student Results – Teachers 
and administrators collect, analyze and use student 
performance data to build on assets and strengths as well 
as identify and address areas of need. 

• Student Intervention Strategies	–	Research-based	 
intervention strategies that incorporate specific curricular 
content, frequent progress monitoring and coordination 
with mathematics instruction in the classroom. O
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Closing Mathematics Achievement Gaps
At two VMP partner schools the percentage of students who qualify for 
free/reduced	lunch	rates	and	who	are	proficient	on	statewide	 
mathematics	assessments	grew	over	time.		(VMP	Evaluation	Report,	2009)	
This is in contrast to the 
tendency for proportions of 
students in this subgroup 
who achieve proficiency 
on statewide mathematics 
assessments to remain fairly 
stable.  This change is an 
important indication of the 
potential for long-range  
impacts of systemic  
improvements in partner 
schools. These two schools 
have high degrees of implementation of VMP strategies,  
including shared leadership, significant participation by math teachers in a 
wide range of professional development, and interventions to support  
students who demonstrate “holes” or misconceptions in their 
understanding of mathematics. 

New England Common Assessment Results
Grades 3-6, Milton Elementary School 2005-2008
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Learning about Effective Mathematics Teaching
•	Changes in state-wide assessment.	Prior	to	2004,	Vermont	administered	the	New	 

Standards	Reference	Exam	each	spring	to	students	in	grades	4,	8	and	10.		Beginning	fall	
2005,	all	school	districts	administer	the	New	England	Common	Assessment	Program	in	
the	fall	for	students	in	grades	3	through	8.		These	new	tests	are	not	comparable	to	the	
New	Standards	Reference	Exam	in	either	content	or	administration.

•	 Intensity of implementation of reform efforts varied across K-12 sites.  We 
developed tools to compare sites and found correlation between levels of school and 
teacher	participation	in	professional	learning	and	data-based	decision-making	and	
improvement in student achievement.

•	Capacity	–	in	terms	of	volume	of	work	and	the	challenge	of	making	significant	changes	
individually and institutionally.

•	Competing initiatives can pull school systems from maintaining a focus on sustaining 
and enhancing the gains made in mathematics teaching and learning.

•	For the Noyce Fellows	–	supporting	them	in	the	high-stress,	high-stakes	context	of	 
working	in	high	poverty	schools	that	have	been	identified	as	not	making	AYP.


