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All students in Montgomery County Public Schools (MCPS) must have access to high-quality 
mathematics instruction in which teachers engage and effectively meet the needs of all students 
in learning and understanding important mathematical ideas. As students prepare for life and 
work in the 21st century, there is little doubt that they need to develop strong quantitative literacy 
skills and be able to think and reason at high levels.  Over the years, the mathematics program in 
MCPS has been the focus of significant attention as the school system worked to provide its 
students with the necessary foundation in mathematics. The ongoing discussion, which mirrors 
the national conversation about the complexity of effective mathematics instruction for all 
students, emphasizes the general consensus that excellence in mathematics curriculum and 
instruction is a prerequisite for creating and maintaining a premier school system.   
 
Background 
 
For more than a decade, in partnership with key stakeholders, the Montgomery County Board of 
Education and MCPS continually have reflected on and explored efforts to improve mathematics 
teaching and learning as part of its ongoing improvement strategies.  These improvement efforts 
have included: a 2000 Phi Delta Kappa International audit of the mathematics curriculum; the 
2001 development of Board of Education Policy IFA, Curriculum; the 2002 Board of Education 
approval of the revised mathematics curriculum frameworks; and ongoing administrator 
professional development that was designed to support their leadership and understanding of 
high-quality mathematics instruction.  These studies and improvement efforts focused on the 
district’s governance, curriculum, instruction, assessment, and teacher preparation and 
experience, as related to the teaching and learning of mathematics.  The action steps stemming 
from these earlier recommendations resulted in increased student achievement and systemic 
changes that emphasized communication of multiple pathways for differentiation including 
acceleration through the K–8 mathematics curriculum. 

 
Over the last several years, MCPS initiated steps to remove institutional barriers that limited 
African American and Hispanic students, as well as students receiving special education, English 
for Speakers of Other Languages, and Free and Reduced-price Meals Systems services from 
accessing challenging mathematics courses.  The district’s resolve to eliminate barriers and to 
nurture a culture of high expectations for all students effectively removed sorting and selecting 
practices based on assumptions about ability.  The efforts to increase students’ access to higher-
level mathematics beginning in the elementary grades meant that not all students were 
adequately prepared for success in some courses.   
 
These efforts to remedy inequities in mathematics have led to many successes. For example, 
more students are completing Math 6 in Grade 5 and Algebra 1 by Grade 8, leading to higher 
SAT scores. In particular, efforts to close the achievement gap between African American and 
Hispanic students and their White and Asian American peers began to show signs of progress. 
For instance, the number of African American students receiving a college-ready score on at 
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least one Advanced Placement (AP) exam has more than tripled over the past 11 years, and for 
Hispanic students, that number has increased more than four-fold.  On the SAT, the average 
score for African American students in 2010 rose to 1405, up 45 points in just five years. In that 
time, the gap between the performance of African American and White students has closed by 
32 points—11 points on the mathematics portion alone. Hispanic students also have seen 
dramatic gains on the SAT, showing improvement in all areas, while scores in the state and the 
nation have dropped during the same time period.  
 
With success also came challenges. The determination to dismantle barriers and change the 
culture of expectations resulted in over-correction in some instances. The reform effort 
effectively removed antiquated sorting and selecting mechanisms based on unsubstantiated 
assumptions about ability, but did not always match the district’s efforts to support staff in 
appropriately meeting the learning needs of all students.  As a result, some students were placed 
in courses for which they did not have adequate preparation.  In addition, the achievement gap 
between African American and Hispanic students and their White and Asian American peers 
persisted despite some gains. Disturbing trends related to the achievement of special education 
and English Language Learners (ELLs) in mathematics also persisted. While the reform effort in 
mathematics has increased student achievement and decreased the disparity among the races, the 
next phase of improvement requires further refinement of the mathematics program to reflect the 
dual commitment to equity and excellence.  
 
The K-12 Mathematics Work Group  
 
To address our goals of equity and excellence in mathematics, Dr. Frieda K. Lacey, deputy 
superintendent of schools, convened the K–12 Mathematics Work Group in January 2009, to 
explore the complex issues surrounding improving mathematics teaching and learning and 
student achievement in mathematics systemwide.  Through a research-based approach, the work 
group members generated a comprehensive list of issues and concerns that were clustered into 
meaningful and manageable topics.  A research team was formed for each topic, and critical 
questions were identified that guided each team’s research. Through reviewing research 
literature; meeting with distinguished educators, research analysts, and policy experts in the field 
of mathematics; and analyzing relevant quantitative and anecdotal data; the work group built its 
understanding and developed a common knowledge around five research topics.  The topics that 
emerged were the following: 
 

• Curriculum:  The Written Curriculum  
• Classroom/Instructional Practices:  The Implemented Curriculum  
• Curriculum:  The Assessed Curriculum 
• Acceleration Practices:  Mathematics Targets and Acceleration  
• Teacher Preparation and Development:  Teaching for Mathematical Proficiency  

 
The K–12 Mathematics Work Group provided a forum for constructive discourse regarding what 
the mathematics instructional program should look like in MCPS.  Issues were discussed and 
debated openly in the work group meetings.  The work group provided a much needed 
opportunity for honestly discussing the varying, and sometimes competing perspectives.  For 
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example, some teachers and other instructional staff members voiced frustration over the breadth 
of the mathematics curriculum and the scarcity of time to ensure students are well grounded in 
mathematics content and processes, especially in the early years.  There were some principals 
and supervisors who pointed out that performance targets forced them to focus on the number of 
students enrolled in a level of mathematics and may have had the unintended consequence of 
students skipping grade-level material that contains critical content or processes.  Parent voices 
told of their need to provide outside tutors for their students to maintain the expected status quo 
in mathematics achievement.  Some students related how their early love for the challenge of 
mathematics dimmed after years of moving too fast too soon, with the stakes too high.   
 
A significant component of the work group’s charge was to gather and consider stakeholder 
input.  The work group used a variety of methods to gather extensive feedback from a broad 
range of stakeholders including voices that have traditionally not been heard.  During the fall of 
2009, representatives of the K–12 Mathematics Work Group conducted multiple focus groups.  
In addition, comments were solicited from all local school Parent Teacher Associations (PTAs) 
and from each secondary school’s Student Government Associations (SGAs).  Approximately 
one-third of the PTAs responded along with seven SGAs.  Individual parents and teachers also 
took the opportunity to share their thoughts and concerns. 
 
During the tenure of the K–12 Mathematics Work Group, the Maryland State Board of 
Education (MSDE) adopted the Common Core State Standards.  Subsequently the Montgomery 
County Board of Education adopted the standards.  The Common Core State Standards initiative 
is a state-led effort coordinated by the National Governors Association Center for Best Practices 
(NGA Center) and the Council of Chief State School Officers (CCSSO).  The standards were 
developed in collaboration with teachers, school administrators, and experts to provide a clear 
and consistent framework to prepare children for college and the workforce.  These standards 
define the knowledge and skills students should have within their K–12 education careers so that 
they will graduate high school able to succeed in entry-level, credit-bearing academic college 
courses and in workforce training programs.  The standards— 

• are aligned with college and work expectations;  
• are clear, understandable, and consistent;  
• include rigorous content and application of knowledge through high-order skills;  
• build upon strengths and lessons of current state standards;  
• are informed by other top performing countries, so that all students are prepared to 

succeed in our global economy and society; and  
• are evidence-based. 

 
Members of the work group examined the Common Core State Standards in draft form during 
their work and considered the impact of the standards on the MCPS mathematics teaching, 
learning, and assessment program.  One notable finding from this examination is that the 
Common Core State Standards reflect the rigor and world-class standards for quality 
mathematics achievement for all students that had been the central component of the district’s 
vision and expectations for all MCPS students.  Specifically, by outlining a focused, rigorous, 
and coherent curriculum framework that leads all students to the engagement in and completion 
of Algebra 1 by Grade 8, the Common Core State Standards provide a pathway to college 
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readiness for all students and a framework that is aligned with our vision and support equity and 
excellence.  
 
To aid the task of building consensus on the beliefs and values that should guide the teaching and 
learning of mathematics, the work group sought out experts in the field of mathematics.  The 
selected speakers were some of the most preeminent scholars in their field.  They presented 
multiple perspectives based on years of research and scholarly publication regarding how to 
improve the education of students of mathematics.  Their specialties ranged from mathematics 
teaching and learning to educational policy analysis.  This expertise provided important insights 
considered by the members of the work group as they developed their recommendations.   
 
Vision for Mathematics Teaching and Learning 
 
The world of the 21st century is a world in which the roles played by numbers and data are 
virtually endless.  Educated adults need functional literacy in mathematics to live well in the 
society of the future.  Success in the 21st century requires a mathematical knowledge that is 
greater than formulas and equations.  It requires the ability to think quantitatively about everyday 
issues and to tackle complicated problems with careful reasoning.  A deep understanding of 
mathematics equips people to think critically, to ask intelligent questions of experts, and to 
challenge assumptions confidently.  These are skills required to thrive in the modern world. 
 
As a result, all MCPS students must have access to high-quality mathematics instruction in 
which educators engage and effectively meet the needs of all students in learning key 
mathematics concepts and skills.  Students must fully participate in classrooms that are 
challenging and nurturing communities which integrate a wide range of technologies to support 
21st century learning.  Based on its research findings and stakeholder input, the K–12 
Mathematics Work Group members envisioned MCPS mathematics classrooms as communities 
where— 

• students are fluent and resourceful problem solvers working together;  
• the curriculum offers students multiple opportunities to learn challenging mathematics;  
• there are ambitious expectations for all students, including those who are exceptionally 

talented in mathematics; 
• highly effective teachers have the resources and support to expertly engage students with 

the mathematics curriculum; 
• technology is used to support and engage students as an essential component of the 

teaching and learning environment; 
• the learning needs and diverse backgrounds of all students are supported through 

differentiated instruction; and 
• students confidently engage in complex mathematical tasks chosen carefully by teachers. 

 
Realizing this vision requires a coherent and comprehensive mathematics curriculum; 
knowledgeable and skillful teachers who use assessment for and of learning; professional 
development that enhances and supports learning; instruction that meaningfully and purposefully 
integrates technology; and a commitment to both equity and excellence.  Instructional leadership, 
a climate of high expectations, and frequent monitoring of student progress will combine to 
produce student success.  The standards of proficiency necessary to support learning in 
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mathematics are clear to students, teachers, parents, and leaders.  The challenge is enormous, and 
meeting it is essential. It is imperative that we provide our students access to these learning 
environments that enable them to understand and use mathematics in everyday life and in the 
workplace.  
 
Members of the K-12 Mathematics Work Group expect this vision to provide a foundation upon 
which the future of mathematics in MCPS is built.  They expect this future to be predicated on 
the belief that all students must achieve mathematical proficiency, which provides strong 
quantitative literacy skills.   
 
Recommendations 
 
This report presents recommendations that outline a framework that is intended to propel MCPS 
further down the path of meaningful reform.  The recommendations leverage the work that has 
already been done in mathematics in MCPS and set the stage for the next decade.  They are 
crafted to ensure all students have the opportunity to learn and meet the same high standards 
allowing them to access the knowledge and skills necessary for post-school success.  Consistent 
with the district’s commitment to continuous improvement, the recommendations offer guidance 
for decision-making about acceleration practices, curriculum and assessment, school structures, 
classroom instructional practices, and teacher preparation. 
 
The intricate weaving of expert opinion, the realities of implementation, multiple stakeholder 
perspectives, Maryland’s adoption of the Common Core State Standards, and system needs 
culminated in a shared vision of the ideal MCPS mathematics classroom and resulted in 26 
recommendations. 
 
 
 
 
 
 
 
 
 


