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The United States had a larger percentage of students score at the lowest levels  
on the Programme for International Student Assessment (PISA) than the overall 
average for countries belonging to the Organization for Economic Co-operation  
and Development [OECD]. 

—National Center for Education Statistics (2004)
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Background
In 2003 the Programme for International Student 

Assessment (PISA) focused on students’ abilities to use 
their skills and mathematical understanding in a wide range 
of contexts to answer questions and solve problems—the 
type of problems encountered in everyday life. On average, 
U.S. 15-year-olds performed worse than their international 
counterparts, tying with Latvia to share the dubious distinction 
of placing 28th out of 39 countries in the category of 
Mathematics Literacy (Lemke et al., 2004). In addition, the 
United States had a larger percentage of students score 
at the lowest levels than the overall average for countries 
belonging to the Organization for Economic Co-operation and 
Development [OECD] (NCES, 2004a). 

The United States has a high school graduation rate 
of 73%, while most industrialized countries achieve 80% 
(NCES, 2006a). Poor, black, and Hispanic students, as well 
as English language learners in the U.S. face even worse 
prospects. For the twelve months ending in October 2001, 
students in the lowest 20% of income-earning families were 
six times more likely to drop out of high school than students 
from the top 20% of income-earning families (NCES, 2004b). 
Researchers following a group of 8th-grade students to 
graduation in 1994 found that 64% of low socio-economic 
status (SES) students earned a diploma in 2000, while 83% 
of mid-SES students and 97% of high-SES students did 
the same (NCES, 1996). English language learners face an 
even greater challenge. The number of 5- to 17-year-old 
students who speak a second language at home rose from 
9% to 19% in the last twenty years (NCES, 2006b). For these 
students, the ramp up is even steeper, because they must 
overcome a language deficit while simultaneously struggling to 
comprehend important mathematical concepts.

When it comes to college performance, the picture 
is not much better. Sixty-one percent of students who first 
enrolled in two-year public colleges and 25% who first 
enrolled in four-year institutions took at least one remedial 
course (NCES, 2004a). A number of studies have shown 
a direct relationship between socio-economic status and 
attainment of advanced degrees. The higher their SES, the 
more likely students are to complete college. However, if 
determined, low-SES students were able to continue with 
advanced mathematics in high school, they would be ten 
times more likely than other low-SES students to earn a 
college degree by 2000 (NCES 2004b). 

Robert Moses and Charles Cobb (2002) insist on a 
new “civil right” for all students—the right to be adequately 
prepared for advanced mathematics like algebra and 
geometry. Algebra has long been considered the “gatekeeper 
course”; without it, students may have trouble earning a high 
school diploma, entering a two-year college, or completing a 
technical program. And without a more sustained program 
including Geometry, Algebra 2, and Trigonometry, students 
may not be prepared for college level work or apply to more 
competitive universities. Recent research states that “…in 
spite of work experience, it is evident that education is the 
largest factor influencing average earnings. On average, 
persons possessing a bachelor’s degree would earn…nearly 
twice as much as workers who have only a high school 
diploma.” (EducationAtlas.com, 2006). The future of U.S. 
students depends on their getting the opportunity to study 
advanced mathematics and prepare for college, and that 
opportunity is not being provided. Gaston Caperton (2004), 
president of the College Board, remarked in a press release 
dated 2004, “We need to make rigorous academics available 
to all students, not just a select group. Too often, students who 
aspire to participate in college-level courses in high school, 
such as AP, are limited by earlier curriculum. In some cases,  
it is too late to catch up.”

RAMP-UP MATHEMATICS
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Introduction to Ramp-Up Mathematics
For over a decade America’s Choice has been 

working to improve mathematics performance and broaden 
the college opportunity for all students. America’s Choice has 
conducted a systematic study of international and domestic 
testing data; an exhaustive comparison of U.S. curriculum, 
texts, classrooms, and teaching techniques with those of 
leading nations such as Singapore and Japan; and numerous 
observations and interviews with hundreds of classroom 
teachers. As a result of this effort, America’s Choice has 
defined the parameters for a powerful and comprehensive 
program in mathematics recovery. Ramp-Up Mathematics 
programs drop a ladder down from algebra to students who 
are years behind in mathematics so they can climb up to 
grade level and finally see over the horizon.

Ramp-Up to Pre-Algebra was created specifically to 
accelerate the learning of students entering middle school 
one to two years behind their peers, and to prepare them to 
complete Algebra I by the end of 8th or 9th grade.

Ramp-Up to Algebra was created specifically to 
accelerate the learning of students entering high school two to 
three years behind in mathematics. Students who successfully 
complete Ramp-Up to Algebra in 9th grade could complete 
Algebra II by the end of 12th grade. 

Ramp-Up to Pre-Algebra and Ramp-Up to Algebra 
are double-period, comprehensive mathematics programs. 
Each year-long course is designed to accelerate learning, fill in 
gaps in understanding, and correct lingering misconceptions. 
Too many remedial programs try to build up from the lowest 
levels by reteaching, but students need more than to repeat 
earlier mathematics instruction. Students need to study critical 
mathematical concepts from a more useful perspective—the 
perspective of algebra. The Ramp-Up Mathematics programs 
were designed by working from algebra down, to create a 
clear and efficient path from arithmetic to algebra, which also 
builds a foundation in geometry. 

Ramp-Up Mathematics focuses on a carefully 
selected set of concepts that strengthen students’ conceptual 
foundation while preparing them for work with algebraic 
equations the following year. Ramp-Up Mathematics 
is composed of a logical sequence of progressive units 
centered on the concepts. Lessons within each unit are 
scaffolded deliberately to facilitate deeper comprehension 
and transferability of the concepts. Each unit in Ramp-Up 
Mathematics offers a suite of expertly-crafted problems 
and tasks that require students to push their reasoning and 
challenge their own assumptions while interacting deeply with 
the mathematics. While the teacher’s role is still a guiding 
factor, the students’ activities focus primarily on student-
math interactions rather than the traditional student-teacher 
interactions. 

Ramp-Up Mathematics emphasizes a good  
balance of skills, concepts, and applications. Lessons  
include regular opportunities not only to practice  
computation skills, but also to discuss abstract  
mathematical theories, master sophisticated algebraic 
concepts, and solve real-world problems. 

Learning is active in the Ramp-Up Mathematics 
classroom; students are engaged in developing and 
articulating their mathematical reasoning as they work 
through problems. The focus of the work is on mathematical 
strategies and the reasoning behind those strategies. Answers 
are important because they validate successful methods, 
but student strategies—wrong or right—are what hold the 
potential for real learning. 

Ramp-Up Mathematics is specifically designed to 
help the lowest-performing students make rapid progress in 
arithmetic and algebra and to ensure that schools meet their 
targets for Adequate Yearly Progress.
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Introduction to the Six Main Premises
1. A Clear Path to Algebra

Algebra is said to be the “language of math,” and yet 
that is never made explicit in American textbooks. In the most 
successful countries, emphasis is placed on the algebraic 
structure of arithmetic. The connection between algebra and 
the rest of mathematics should and could be made quite 
easily, because the underlying structure of arithmetic is the 
very same structure that governs algebra. Researcher Liping 
Ma (1999) says that “…even concepts in early arithmetic, 
such as addition and division, can be presented and 
developed in ways that lead to easier transitions to algebra.”

2. Explicit Concepts Balanced by  
Problem Solving and Skills

Many traditional mathematics programs tend to 
focus on one area to the detriment of another. Research 
demonstrates the importance of teaching skills, problem 
solving, and concepts for students’ future success in algebra: 
“Just as algebra must be more than a disparate course in the 
curriculum, prealgebra must not be a single entity but rather 
a collection of knowledge, skills, and dispositions prerequisite 
for understanding algebraic concepts” (Lodholz,1990).

3. Communicate Mathematical Thinking
In Classroom Discussions: Using Math Talk, Suzanne 

Chapin et al. (2003) discuss the importance of sharing one’s 
thinking process. “As students talk through their reasoning... 
they learn the importance of communicating clearly and being 
understood by others, and begin to use language in precise 
and explicit ways. Often students will recognize flaws in their 
reasoning or computational procedures, as they make their 
solution methods public.” Lily Wong Fillmore and Catherine 
Snow (2002) suggest that “For the most part, academic 
English is learned over the course of schooling through 
frequent engagement in classroom talk, reading textbooks, 
and writing.”

4. Deeper, Richer Interactions with  
the Mathematics

Trends in International Math and Science Study 
(TIMSS) comparisons found that the leading countries use 
curricula that are more focused. These curricula concentrate 
on fewer topics in greater depth, an approach advocated by 
Zal Usiskin (1980), who states that “The curriculum [United 

States] is quite overcrowded, and there is no alternative but 
to take things out.” This approach to content is supported 
by a recent study comparing Singapore, the top scoring 
nation in TIMSS, to the United States: “Textbook publishers 
should consider reducing the number of topics and lessons 
in their textbooks to give more textbook space for developing 
a rich mathematical treatment of each topic. Publishers 
could also improve their textbooks by cutting down on the 
number of illustrations and text largely unrelated to helping 
students learn mathematics. In this manner, U.S. textbooks 
would more closely model the logical topic organization, rich 
problem-based approach, and varied pictorial representations 
of mathematics concepts found in Singaporean textbooks” 
(Ginsburg et al., 2005).

5. Better Learners of Mathematics
Lev Vygotsky’s work shows that learning is directly 

influenced by the social and cultural contexts in which it 
takes place. He illustrates the fact that knowledge gains that 
normally cannot be achieved alone become possible when 
learning takes place alongside a more capable peer or adult 
(Vygotsky, 1962, 1978). This view of learning is similar in 
some respects to the centuries-old practice of apprenticeship 
that, according to Lauren Resnick, allows learners  
“to acquire the complex interdisciplinary knowledge, practical 
abilities, and appropriate forms of social behavior that went 
with high levels of skilled performance” 
 (Resnick & Nelson-Le Gall, 1997). 

6. Professional Development
In a 2005 issue of Essential Information for Education 

Policy, the American Educational Research Association stated 
that “teacher professional development can improve student 
achievement when it focuses on teachers’ knowledge of the 
subject matter and how students understand and learn it” 

(AERA, 2005).

It is not uncommon for instructors to teach  
English language learners or special needs students  
without the benefit of a special credential or advanced 
knowledge of the students’ primary languages. Meanwhile, 
“the number of children ages 5 to 17 who spoke a language 
other than English at home more than doubled between  
1979 and 2004” (NCES, 2006b). One thing is clear: 
instructors need professional development and instructional 
support in teaching English language learners and special 
needs students.
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Research Details for the  
Six Main Premises
1. A Clear Path to Algebra

What the Research Says

In order to progress to more advanced mathematics, 
students must establish a deep and unambiguous hold on a 
coherent set of concepts—concepts that lead directly to the 
fundamentals of algebra. In the most successful countries, 
mathematics instruction emphasizes the algebraic structure 
of arithmetic, even (and especially) in early elementary 
instruction. Researchers at the National Center for Improving 
Student Learning in Mathematics [NCISLA] state that in the 
U.S., concepts in arithmetic are not usually developed in 
ways that transfer readily to algebra—but there is no reason 
they should not be. Algebra and arithmetic share the same 
fundamental properties (Early Algebra Project, 2006). 

Lesley Booth’s research underscores the benefit 
of connecting arithmetic to algebra and enlisting active 
engagement of students’ reasoning abilities. “In arithmetic, 
the focus of activity is the finding of particular numerical 
answers. In algebra, however, this is not so. In algebra, the 
focus is on the derivation of procedures and relationships 
and the expression of these in general, simplified form. Many 
students do not realize this; they assume that what is required 
is a numerical answer” (Booth, 1989).

A simple yet profound example of the disconnected 
nature of arithmetic and algebra is found in the research 
of Carpenter, et al., wherein it is revealed that many U.S. 
students develop misconceptions about the “equals” (=) sign. 
It is probably unfair to expect otherwise, since it is nearly 
impossible for students to possess complete understanding 
of a mathematical symbol whose use in early arithmetic 
offers no connection to its true meaning or to its later use in 
algebra. American students become convinced that the = 
sign is a signal to “do something” or “to compute,” something 
like punching the button on a simple adding machine. They 
miss altogether that = is a mathematical symbol denoting the 
concept of equivalency (Carpenter et al., 2003). 

Researchers have found that young students have 
implicit knowledge of properties in mathematics. Many 
students recognize that numbers in a simple addition  

problem are interchangeable—e.g., 5 + 2 is equivalent to  
2 + 5. Yet if this simple number property has not been 
taught explicity, many students do not make the connection 
to other contexts. For instance, they may not understand 
that the commutative property of numbers applies to more 
“complicated math” like larger numbers or fractions. 
Researchers are finding that “students can learn to think 
about arithmetic in ways that both enhance their early learning 
of arithmetic and provide a foundation for learning algebra”  
(Wisconsin Center for Education Research, 2000).

 What Ramp-Up Mathematics Does

In the Ramp-Up Mathematics classroom, students 
learn mathematics in a way that familiarizes them with the 
algebraic structure of mathematics. Ramp-Up Mathematics 
prepares students for more advanced mathematics by 
introducing the foundations of algebra in the first module 
and subsequently teaching the arithmetic using elementary 
algebraic structures.

Foundations of Algebra
Both Ramp-Up Mathematics courses start with a 

unit on the foundations of algebra. The overall purpose of 
this first unit is to introduce students to the foundations of 
mathematical reasoning—including justifying statements 
and answering “say why” questions—with mathematical 
expressions using letters and numbers. During this unit, 
students learn the language of mathematics, which is 
algebra. Students study the number properties such as 
the commutative property and the distributive property, the 
conventions for using letters, and the concept of equivalence. 
Students learn to use diagrams, tables, formulas, and graphs 
to represent mathematical situations. This introduction to the 
fundamentals of algebra helps students move from working 
with numeric values to using variables, which allows them 
to more easily generalize and connect the mathematical 
concepts as they work through the curriculum. 

Using Elementary Algebraic Structures
Ramp-Up Mathematics focuses on the most 

fundamental aspects of algebra throughout all of its modules, 
including using horizontal notation, the number properties, 
variables, and graphical representations. 
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Students are introduced to letters (variables) in 
the first lesson and then, in subsequent lessons, students 
learn to generalize mathematical concepts and statements.              
For instance, students are first introduced to the distributive 
property with numeric examples and then they work 
with the general form: a(b + c) = ab + ac. When working 
with fractions, students first work on numeric problems                              
like                   , and then generalize to                 . 
Generalizing to algebraic representations or solving problems 
with variables is an integral part of every unit in the Ramp-Up 
Mathematics courses.

The ultimate goal of Ramp-Up Mathematics is to get 
students back on track and progressing toward algebra. 

2. Explicit Concepts Balanced by  
Problem Solving and Skills

What the Research Says

The alarming results of TIMSS in 2003 and earlier in 
1999 caused school districts, state boards of education, and 
textbook publishers to engage in an unproductive argument 
dubbed the “math wars.” In an effort to improve mathematics 
instruction and learning, these entities took turns advocating 
two alternate approaches, neither to great success. The first 
was to “get back to basics,” an idea that revolved around 
the importance of skills and the repeated practice of those 
skills. The skills-based curricula resulted in a rather shallow 
computational expertise that required little in the way of 
real thinking and reasoning. As a result, students didn’t see 
much of a connection between the mathematics and their 
everyday lives. The second approach to the mathematics was 
all about problem solving. Math in context, real-world math, 
and authentic math were all names for this type of curriculum. 
This idea fared no better; students did not automatize math 
skills that need to be rote (Kelly, 2004).

There is a large body of literature demonstrating 
the limits of learning math through facts and procedures. At 
the same time, a number of studies have demonstrated that 
conceptual understanding can be produced through a variety 
of pedagogical techniques, including carefully sequenced 
direct instruction of the underlying principles, practice with 
a wide variety of problem types, and exposure to worked 
examples (Whitehurst, 2003).

What Ramp-Up Mathematics Does

America’s Choice has created a coherent and 
balanced program. Students work with a discrete set of 
concepts that have been chosen to build a deep and logical 
foundation in mathematics while clearing a path for future 
work in algebra. Concepts, problem solving, and skills are 
recognized as interdependent. To reinforce the emphasis on 
concepts and help students interact with the mathematics, 
each student receives a Concept Book, which explains the 
mathematical concepts addressed in the course.

Concepts, Problem Solving, and Skills
America’s Choice believes that it is all three of these 

elements—concepts, problem solving, and skills—that make 
students successful math learners. Skills are required to 
implement procedures accurately and automatically. Problem 
solving is critical to developing mathematical reasoning. And 
conceptual knowledge is required to see how the structure of 
mathematics is built on a web of interconnected ideas. 

Ramp-Up Mathematics provides conceptual 
development supported by rich opportunities for problem 
solving and regular practice in computation to build reliable 
skills. Skills practice takes place 5 to 10 minutes daily. Skills 
problems are constructed to reveal patterns that emphasize 
the underlying mathematical concepts while building 
procedural automaticity. Rich tasks prompt students to  
move away from simple solutions and intuitive methods to 
deeper thinking from which they can generalize to more 
complex problems. 

Concept Book
In Ramp-Up Mathematics, all students receive a 

Concept Book. This reference book is modeled after the 
Japanese texts and provides all the mathematics covered 
in Ramp-Up to Pre-Algebra and Ramp-Up to Algebra. It is 
organized by concept, not lesson, and presents the concepts 
with explanations, examples, and diagrams. The Concept 
Book helps students and teachers build a broader, more 
general sense of the concepts. Students will learn to rely on 
it in every workshop session, as well as when they are doing 
homework outside the classroom.

1
2

3
2

3
4

– – –• = a
b

c
d

ac
bd

– – —• =
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3. Communicate Mathematical Thinking

What the Research Says

Students create knowledge by being active in their 
own learning and comprehension. Malcom Swan surveyed 
750 mathematics learners, asking them to describe the kinds 
of things they do. Their answers included: I listen while the 
teacher explains; I copy down the method from the board or 
textbook; I only do questions I am told to do; I work on my 
own; I practice the same method repeatedly” (Swan, 2005). 
Of course, none of these answers describe the type of mental 
activity one hopes to see.

Students create knowledge by communicating their 
learning in the language of math. Researchers seem to agree 
that acquiring the new language of mathematics is not easy. 
Even highly-skilled native English speakers have trouble 
adopting and routinely using some mathematical terms. 
According to Hilary Shuard and Andrew Rothery (1984), 
research shows that “many Mathematical English words which 
teachers and authors and examiners expect to be understood 
seem to be absent from the vocabulary of a large proportion 
of pupils, or at best, they have only a vague or confused idea 
of what the words mean.” Lily Wong Fillmore and Catherine 
Snow (2002) state that “Teachers need to recognize that 
all students need support to acquire the structures and 
vocabulary associated with academic English, and they need 
to know how to provide it.” 

Building technical vocabulary is important; 
students should be expected to discuss mathematics using 
the academic language of the discipline and talk that is 
accountable. “Accountable talk...puts forth and demands 
knowledge that is accurate and relevant to the issue under 
discussion...uses evidence appropriate to the discipline...  
and follows established norms of good reasoning”  
(Resnick, 1999).

Suzanne Chapin argues that talking and interacting 
with other students around the mathematics is an important 
part of the learning process. “Talk can be used to assist 
students in organizing what they already know into larger 
and more powerful conceptual structures—the big ideas of 
mathematics…. Discussing the concepts on which procedures 
are based as well as the reasons behind the steps in any 
procedure can serve to strengthen students’ understanding of 
both” (Chapin et al., 2003).

 What Ramp-Up Mathematics Does

The Ramp-Up Mathematics courses use an extended 
workshop model that is focused on student communication 
of mathematical ideas. In Ramp-Up Mathematics, students 
improve their ability to communicate about the mathematics 
by learning and using mathematical vocabulary.  
During the workshop, students expose and revise their 
mathematical thinking through sharing and discussing 
thinking and strategies.

Extended Workshop Model
Ramp-Up Mathematics uses a highly verbal and 

collaborative workshop structure to create an environment 
in which the goal is to learn and use the academic language 
of math as soon as possible. The Extended Workshop model 
consists of an Opening, Work Time, Closing, Skills, and 
Review and Consolidation. The routines of the Ramp-Up 
Mathematics workshop enable students to move from task to 
task independently, and allow the teacher to focus more on 
the math and less on classroom management.

During the Work Time, students first think through 
and attempt the math on their own, then share strategies 
and ideas with partners. Students are encouraged to use 
accountable talk while exchanging explanations, evidence, 
and justifications. Students learn how to interact with their 
classmates and the instructor around the mathematics, and 
how to conduct themselves during partner, small-group, and 
whole-group discussions. 

During the Closing, students present and discuss 
strategies and solutions as a whole group. The teacher selects 
students to present the work that will be most useful for group 
discussion. The teacher’s role is to guide the discussion 
and engage students in a process of uncovering their 
misconceptions and actively resolving them. During this time, 
the teacher should be modeling the thoughts, actions, and 
work style of real mathematicians. 

The Ramp-Up Mathematics Extended Workshop is 
about talking, reading, writing, and working with mathematics. 
Students need to really grapple with problems by  
sharing solutions and comparing schemes. The goal is for 
students to focus on the concepts and on the exploratory 
process of mathematics.



7 | RAMP-UP MATHEMATICS

Learning and Using Mathematical Vocabulary 
Ramp-Up Mathematics includes explicit instruction 

for vocabulary, introduction and repeated emphasis of 
new terms, and many opportunities for students to use the 
language aloud, write the words, label them, cluster them, etc. 
The Teacher Edition includes extensive support for teaching 
and reinforcing the use of academic language.

Sharing and Discussing Thinking and Strategies 
Discussing the mathematics is an important part of 

Ramp-Up Mathematics. Partner work engages students in 
high-level discussions of their mathematical reasoning that 
include comparing strategies and explaining or justifying their 
solution steps. Students are active participants in revising the 
cognitive structure of their mathematics framework. In order 
to uncover and address misconceptions, students must make 
their thinking visible. During partner and whole-group work, 
students are in a safe group setting in which they can share 
their thinking and strategies about the mathematics. Students 
benefit by gaining insight into their own thinking, as well as 
gaining confidence about the advantages of sharing their 
thoughts with their peers and the instructor. 

4. Deeper, Richer Interactions with  
the Mathematics

What the Research Says

America’s Choice researchers were struck by the 
math textbooks they found in Japan, Singapore, Finland, 
and other successful countries they studied. The Japanese 
volumes were especially remarkable for their size. An 
American middle school math book is typically 600 pages; 
the Japanese books are about 150 pages, yet the amount of 
real mathematics presented in the Japanese texts is greater. 
Japanese students find concepts in a concise format with 
explicit definitions and clear examples. The mathematics is 
straightforward and unhampered by superfluous information 
or procedures. American textbooks are notorious for 
their length; they are often filled with a plethora of topics, 
thousands of exercises, and over 340 days of instruction. 
The net result is that important and closely-related concepts 
become separated and lost among pages and pages of 
inconsequential activities (Lewis, 2000). 

 Zal Usiskin (1980) describes this problem. “The 
curriculum is quite overcrowded, and there is no alternative 
but to take things out.” 

International comparisons from the TIMSS studies 
(Schmidt et al., 2002; Stigler, et al., 1999, Mullis et al., 2000, 
2004) and the SIMSS studies a few years earlier (McKnight et 
al., 1987) criticize the U.S. curriculum for being a mile wide 
and an inch deep. Alan Ginsburg and others agree: “Textbook 
publishers should consider reducing the number of topics 
and lessons in their textbooks to give more textbook space 
for developing a rich mathematical treatment of each topic” 
(Ginsburg et al., 2005). Building a foundation of mathematical 
knowledge must be done carefully, and in America it is not. 
The curriculum is poorly prepared, numerous topics are 
scattered haphazardly, and concepts are covered thinly. What 
students need, and what students from Singapore, Japan, and 
other Asian countries have proven is sufficient to succeed, 
is a study of a discrete set of concepts that are studied more 
deeply than in the United States  
(Ma, 1999; Usiskin, 1980). 

Working intensively with fewer but richer problem 
situations enables students to manipulate and probe the 
mathematics from every angle. Rich collaborative tasks 
prompt students to move away from simple solutions and 
intuitive methods to deeper thinking in which they “generalize 
to more complex problems” (Swan, 2004).

What Ramp-Up Mathematics Does

Ramp-Up Mathematics tasks focus on a deeper study 
of fewer concepts and making connections between concepts. 
Using multiple representations allows students to see the 
mathematics from different perspectives. 

Deeper Study of Fewer Concepts
In Ramp-Up Mathematics, thinking and reasoning 

are valued over the number of problems completed or the 
number of correct answers. Students push their thinking 
beyond the rote activity of solving for answers. The answers, 
in and of themselves, are not important; the product is not a 
list of problems checked off or a neat page of computation. 
The product is deepened mathematical knowledge. Logical 
and methodical reasoning such as categorizing methods, 
structuring a solution, anticipating problems, estimating 
answers, considering alternatives, and weighing options are all 
tasks in which students participate. 
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Making Connections Between Concepts
Students who are successful in math are able to 

transfer their mathematical knowledge from one context to 
another. In Ramp-Up Mathematics, students are continually 
being challenged to apply familiar concepts to new situations. 
Whenever possible, Ramp-Up Mathematics teachers will 
ask students to think about the mathematics and generalize. 
Questions like “Does this always work?”, “Why or why not?”, 
“Is this always true, sometimes true, or never true?”, or “What 
is similar and different about those two problems? (or those 
two solutions)” prompt students to think more deeply about 
the concepts and see how the concepts are connected.

The Preparing for the Closing section of each lesson 
helps students make those connections by asking questions 
that generalize beyond the Work Time problems to deeper 
concepts. The Preparing for the Closing questions help 
students put a frame around the concepts they have been 
learning. Since these problems are designed to help students 
consolidate their learning, students are encouraged to justify 
their solutions to their peers. The process of connecting 
concepts involves collaborating with peers to summarize, 
analyze, problem solve, explain, and apply new knowledge.

The Closing is also an important time for teachers 
and students to tie together the concepts of the lesson and 
connect those concepts to previous learning. Teachers are 
given suggested questions for the Closing to help focus the 
discussion and connect the concepts.

Using Multiple Representations
Ramp-Up Mathematics tasks are designed to 

approach each concept from many different angles, offering 
students a variety of ways to perceive and comprehend 
the mathematics. Students routinely use number lines, 
area diagrams, tables, graphs, fractions, decimals, and 
words to represent the mathematics. Using these different 
representations of the same concepts helps students see the 
connections and transferability of mathematical concepts.

5. Better Learners of Mathematics

What the Research Says

Intelligence is perceived by many as a static condition 
or capacity that an individual has to acquire, retain, and 
apply knowledge. But researchers such as Lev Vygotsky and 
Lauren Resnick argue that there are social factors that affect 
intelligence, and suggest that some aspects of intelligence 
are in fact learned. Such ideas have far-reaching implications 
for the design of educational programs aimed at raising the 
overall cognitive competence and academic achievement of 
educationally disadvantaged students. 

Lev Vygotsky emphasizes the role of culture in 
“…mediating learning—that is, in providing the tools (words, 
conventions, symbols, signs, etc.) through which knowledge is 
communicated. Knowledge is not something that individuals 
gain from the outside; rather it is something that they gain 
through their own active experiences. This means that 
learning and knowledge are to a large extent culturally and 
socially influenced” (Vygotsky, 1978).

Lauren Resnick and Sharon Nelson-Le Gall state 
that “interpreting intelligence as a social practice requires a 
critical expansion of the definition of the construct to include 
not just the cognitive skills and forms of knowledge that 
have classically been considered the essence of intelligence, 
but also a cluster of social performances, such as asking 
questions, striving to master new problems, and seeking 
help in problem solving…” (Resnick & Nelson-LeGall, 1997). 
These researchers put forth one definition of intelligence: “the 
ability to learn well.” This definition implies that intelligence is 
not just knowledge or cognitive ability, but rather the process 
by which one acquires knowledge and cognitive ability. 

Similarly, researchers from Project Zero state that 
“Even though in U.S. culture we tend to separate the how 
from the what of learning, we think the two are integrally 
linked. We suggest that the focus...should be making learning 
visible...both the acts and products of learning...”  
(Project Zero, 2006). 

Finally, research has shown that social collaboration 
promotes deep conceptual insights and shifts in perspective 
that lead to increases in student understanding and retention 
of concepts (Damon & Phelps, 1989; Slavin, 1996;  
Webb, 1989).



9 | RAMP-UP MATHEMATICS

 What Ramp-Up Mathematics Does

America’s Choice believes that intelligence can be 
learned. As a result, Ramp-Up Mathematics is structured to 
facilitate and encourage the social as well as the intellectual 
aspects of learning. By creating a predictable and safe 
learning environment, students can become better learners 
of mathematics. Within this safe environment, students 
participate in peer and group discussions and are encouraged 
to view mistakes as learning opportunities.

Predictable and Safe Learning Environment
It is critical that students feel safe enough in the 

Ramp-Up Mathematics workshop to share their ideas, 
strategies, and, most importantly, mistakes. Most students 
are not used to talking about mathematics, yet in higher-level 
courses, student success might depend on participation in 
study groups and the students’ ability to share ideas. The 
structure of Ramp-Up Mathematics frees students to interact 
more meaningfully with the mathematics and their fellow 
students, which leads to better learning.

Peer and Group Discussions
An integral part of the learning process is exchanging 

ideas. In Ramp-Up Mathematics, students experience 
rich opportunities for collaboration. During partner and 
small-group work, teachers help students work together by 
observing groups, interjecting questions or leading comments, 
and encouraging students to use accountable talk. During 
whole-group discussions, groups of students present their 
work and the teacher facilitates a whole-class discussion of 
strategies and ideas about the mathematics. This type of 
collaboration provides immediate feedback and motivates the 
group to act as a community of learners. 

Collaboration and shared goals motivate students to 
delve deeper into the mathematics. Intensive partner work is 
especially key to Ramp-Up Mathematics, because students 
push one another for stronger evidence and justifications. 
Being able to communicate one’s thoughts and ideas is 
important in any discipline, and students must learn how to 
do this in a positive and meaningful way. Being a good learner 
involves asking questions that will bring the appropriate 
feedback, as well as being able to effectively evaluate and 
provide feedback on the thinking of others. Students become 
more productive learners who share the attitudes, habits of 
mind, and learning techniques of effective critical thinkers. 

The rituals and routines, instructor guidance, and the 
nature of the tasks in the sessions all support the development 
of these collaborative learning skills.

View Mistakes as Learning Opportunities
The Ramp-Up Mathematics philosophy is that failed 

solution routes should be followed as closely as successful 
ones, because within them lie mistaken or incomplete ideas 
that must be addressed in order for students to move forward. 
These incorrect or failed strategies are often the key to 
breakthroughs in understanding.

Ramp-Up Mathematics presents tasks that are 
deliberately designed to elicit mistakes that are indicative of 
deeper underlying misconceptions. And the structure and 
timing of the tasks provide students with opportunities to 
discover their flawed thinking and correct it. The Ramp-Up 
Mathematics workshop takes place in a 90-minute double 
period, which allows for intensive study of the concepts. 
Students can take their discussions further and stay with a 
conceptual idea longer without interruption. The double period 
gives students time to work backward from a mistake to root 
out flawed thinking.

6. Professional Development 

What the Research Says

A 1996 National Commission on Teaching and 
America’s Future [NCTAF] report stated that, annually, over 
50,000 untrained people enter teaching on either emergency 
or substandard licenses. Almost one third (over 30%) of all 
secondary mathematics teachers do not have even a college 
minor in math. And the proportion of teachers who are 
inadequately prepared is even higher in high-poverty schools 
and in lower-track classes (NCTAF, 1996). 

Recent research has also demonstrated that what 
teachers “know” has substantial influence on what students 
learn (Darling-Hammond & McLaughlin, 1999). Thus, it 
follows that effective professional development increases the 
chances that what students learn is meaningful and relevant 
(Hawley & Valli, 1999). A professional development program 
should not just briefly cover material, but provide potential 
teachers with an understanding of core concepts (Loucks-
Horsley, Stiles, & Hewson, 1996). 
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David Kennedy found that schools in which teachers 
had opportunities to learn mathematics the way students 
learned it had significant increases in learning. Successful 
programs should not address “generic” learning, but instead 
focus on the learning of particular mathematical ideas 
(Kennedy et al., 1999). Teachers must become mathematics 
learners and be challenged at their own level of competence 
(Loucks-Horsley, Hewson, Love, & Stiles, 1998).

The No Child Left Behind Act of 2001 guarantees ELL 
students an equal opportunity to achieve their learning goals. 
Researchers have elicited a number of important concepts 
in working with ELL students. Christine Denmark and Adele 
Neuberg point out that instructors must “continuously check 
for understanding by their students,” and keep language 
“adjusted according to child’s needs” (Denmark & Neuberg, 
2005). Research also indicates that “cooperative learning 
provides the conditions for nonnative English speakers 
who have different degrees of bilingualism to work in both 
languages” (Lee & Jung, 2004). And, according to Wendy 
Schwartz, “Asking students to devise math problems from 
their own experiences increases their interest, concretizes the 
subject, and demonstrates math’s usefulness. It also promotes 
multiculturalism” (Schwartz, 1991). 

Finally, providing meaningful assessment is a concern 
in any learning program. “Studies have...documented that 
the practice of frequent, informal monitoring (formative 
assessment) can produce significant learning gains, especially 
with low achievers” (Black & William, 1998; Black et al., 
2004). Paul Black also suggests that “Assessment for learning 
is any assessment for which the first priority in its design 
and practice is to serve the purpose of promoting the pupil’s 
learning” (Black et al., 2004). Formative assessment, in 
contrast to some standardized tests or district-wide exams, is 
meant to measure the status of a particular group of students 
against another, to measure a specific outcome, or to test 
competency, such as technical licensing exams.

What Ramp-Up Mathematics Does

Ramp-Up Mathematics is designed to provide 
teachers with comprehensive support by offering professional 
development, ELL support, and a variety of both formal and 
informal assessments. 

Professional Development
Ramp-Up Mathematics offers eight days of 

professional development for teachers as well as a one-day 
orientation for administrators and support personnel. The 
professional development institutes are delivered throughout 
the year by certified mathematics trainers, typically with a 
three-day institute prior to the start of the course and two 
additional sessions scheduled early in the fall and after 
the first semester is completed. The focus on professional 
development is three fold:

•	 A	focus	on	effective	teaching	strategies	that	are	
grounded in research. Lessons are modeled for and by 
teachers using the appropriate strategies to engage all 
learners. The support for ELL students is made explicit as are 
the structures of the classroom that allow students to think 
deeply about the mathematics.

•	 A	focus	on	building	deeper	mathematics	
understanding for teachers. Even teachers who are very 
confident in teaching their specific course content may be 
lacking the deep understanding of topics that allows them 
to connect the prior knowledge of the students to the new 
mathematics they will be learning. Teachers explore the 
concepts in the student materials and Concept Book to better 
understand how to build on student strengths and address 
misconceptions.

•	 A	focus	on	building	a	community	of	learners,	both	
with students and teachers. By the time students enter a 
Ramp-Up Mathematics classroom they have had years of 
nonsuccess and frustration in learning mathematics. These 
students do not come with the disposition and habits of 
successful mathematics students and must learn how to 
read, write, and talk the language of math. Teachers are 
given guidance in creating an environment that supports 
questioning and facilitates skills that allow students to take 
responsibility for their learning. Teachers, too, need support in 
moving from comfortable, yet ineffective, classroom practices 
to ones that challenge, support and promote their students 
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in learning mathematics. The institutes work on building that 
network of support for these teachers. 

ELL Support
The Teacher Edition is embedded with suggestions 

about how to support ELL math students. The Teacher 
Edition offers strategies to track English language learners’ 
engagement in the workshop, encourage their participation, 
and check for comprehension. 

The Ramp-Up Mathematics tasks are designed 
around research that has proven effective with ELL students. 
Students are often asked to modify problems or create their 
own problems in new contexts to share with partners. Ramp-
Up Mathematics tasks use contexts and math situations that 
are meaningful and understandable to English language 
learners. Students explore concepts by comparing work 
and exchanging ideas. Collaboration occurs with partners, 
in small groups, and in whole-class discussions. Ramp-
Up Mathematics workshops are language-rich rather than 
language-free; math discussions occur daily and are ongoing. 
The Ramp-Up Mathematics Teacher Edition offers effective 
strategies to encourage ELL students to share their knowledge.

Assessments
Multiple choice pre-tests, post-tests, and four 

cumulative assessments have been developed in conjunction 
with the Australian Council on Education Research (ACER). 
ACER is an international leader in the field of assessment and 
has been involved in both the Trends in Math and Science 
Study (TIMSS) and the Programme for International Student 
Assessment (PISA). The Ramp-Up Mathematics courses 
provide periodic measures focused on course content 
including end-of-unit assessment, quizzes, observational 
assessment through class profiles, projects with rubrics,  
and self-assessment in the “Assessing Your Work” questions 
for students. 

The purpose of assessment in Ramp-Up Mathematics 
is to facilitate the planning and delivery of differentiated 
teaching. Investing time in the thoughtful use of Ramp-Up 
Mathematics assessments will help a teacher figure out 
the next constructive instructional step, and will provide an 
opening for conversation, affirming the fact that students  
need information in order to have a responsible role in their 
own learning.
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