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Background
In 1988 the state of California, 
under the leadership of Walter 
Denham, issued a request for 
proposals for totally revamping 
the traditional high school 
mathematics approach. 

The proposal guidelines called 
for a modern mathematics 
curriculum with problem solving, 
reasoning, and communication as 
major goals. 

The new curriculum would also 
include such areas as statistics 
and discrete mathematics and 
make use of the latest technology. 
(CPEC, 1988) 

Additionally, the new curriculum 
had to be flexible enough to meet 
the needs of all college bound 
students and lower the attrition 
rate of students in the college prep 
sequence, especially women and 
minority students. 

Funding for the development 
and implementation of the 
Interactive Mathematics Program® 
(IMP) started with public funds 
from the California Postsecondary 
Commission, the U.S. Department 
of Education, and the National 
Science Foundation. 

Money and support also came 
from private foundations such as 
The Noyce Foundation, the David 
and Lucile Packard Foundation, 
The San Francisco Foundation, the 
Stuart Foundation, and the Intel 
Foundation.

By 2005 a 2nd edition of 
this comprehensive four-year 
integrated program of problem-
based mathematics, IMP, had been 
published after more than ten years 
of research, pilot tests, evaluations, 
field-tests, revisions, and detailed 
reviews by professionals in the 
field. 

The IMP curriculum has now 
been implemented by thousands 
of teachers across the United 
States. It has been translated into 
Spanish, French, Korean, Hawaiian, 
Japanese and Chinese. 

Fast forward to 2012, and IMP 
was revised to align with the 
Common Core State Standards for 
Mathematics (CCSSM). 

Also, a new sequencing and 
repurposing of the IMP curriculum 
has been developed to follow 
the (CCSSM) traditional pathway 
Meaningful Math: Algebra 1, 
Meaningful Math: Geometry, and 
Meaningful Math: Algebra 2. 

How did IMP, and now 
Meaningful Math, grow from 
an idea in 1988 to today’s 
comprehensive programs, which 
includes regional support centers 
and professional development 
opportunities for teachers, teacher 
leaders, and directors of regional 
centers? 

It all started with a basic set 
of principles around curriculum, 
instruction, assessment, equity, and 
teacher support.



Problem-solving, 
problem-based 

focus

IMP, and its derivation, Meaningful 
Math, focus on practical 
mathematics and motivate 
understanding of abstractions by 
providing concrete experiences. 

The mathematician and 
education researcher Hans 
Freudenthal describes this 
curriculum approach as “Realistic 
Mathematics Education.” 

Freudenthal found that 
engaged investigation of 
mathematics provides students 
with opportunities to develop 
their own ways of thinking, to 
become mathematicians with the 
abilities to see how mathematics 
can be applied to real situations 
(Kravemeijer, 1994). 

Research has shown that this 
approach meets a broad range 
of students needs and addresses 
multiple individual learning styles.

The curriculum introduces 
abstract ideas as concretely as 
possible, so that the mathematics 
becomes accessible to 14-year 
olds. 

Traditional mathematics 
curricula usually start a new 
topic by presenting an abstract 
generalization to students, and 
then ask the student to apply the 
generalization to specific cases. 

However, research has shown 
that most people learn more 

effectively by starting with practical, 
realistic, problem-based situations. 
(Turkel and Papert, 1992) 

Learners can proceed by 
getting involved in the details 
of the problem and then make 
generalizations based on their 
experiences.

Studying mathematics in the 
context of problems motivates 
students to think mathematically 
and to make connections 
between skills and concepts from 
all mathematical areas: algebra, 
geometry, trigonometry, statistics, 
and probability. 

Curriculum materials in which 
students first engage in a design 
project or in large-scale problem 
solving encourage students to 
use the informal understandings 
and experiences they bring to 
school so that the learning of 
mathematics can build from those 
understandings. (Kilpatrick, 2003) 

“This will be on the test” or 
“you will need to know this next 
year” motivates some students, 
but most students need more 
intrinsic motivation to work on 
mathematics. 

High school educators need 
to reach all students, not just 
those who accept the idea that 
mathematics is part of their future.
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Each year of the program is 
comprised of 4 or 5 six-to-eight 
week units. 

Each unit begins with a central 
problem or theme. Students then 
explore and solve that problem 
over the course of the unit. 

Each unit is more than a 
collection of lessons and activities; 
the mathematical work throughout 
the unit is coherent. 

Students must complete a wide 
variety of mathematical tasks, all 

clearly related to the primary goal, 
which lead towards clarification 
and consolidation of a set of 
general ideas that will be useful 
later. 

Each unit interweaves strands, 
ensuring breadth, and also deepens 
one or more unifying ideas.

Units develop all the dimensions 
of mathematical power, support 
students working collaboratively 
and independently, develop 
students’ positive dispositions 

Design that 
anticipated 
the CCSSM 

Unit Design

Although developed prior to 
the publication of the 8 CCSSM 
Practices, no other curriculum 
mirrors them so completely as 
does IMP and Meaningful Math.

• Practice number 1: Make sense 
of problems and persevere in 
solving them is the foundation of 
the IMP and Meaningful Math.

• Practice number 2: Reason 
abstractly and quantitatively is 
the basics curriculum design of the 
program.

• Practice number 3: Construct 
viable arguments and critique the 
reasoning of others are intrinsic 
to the program and practices that 
Meaningful Math students are 
expected to engage in every day.

• Practice number 4: Modeling 
with mathematics are activities 
that Meaningful Math students 
engage in on a regular basis as the 
work to solve daily lessons and the 
unit problem.

• Practice number 5: Use 
appropriate tools strategically is a 

common and regular occurrence 
in a Meaningful Math classroom 
as students have learned to think 
through problems with pencil and 
paper, using concrete models, 
rulers, protractors, graphing 
calculators, spreadsheets, and 
computer algebra other dynamic 
software when needed. 

• Practice number 6: Attend 
to precision is a practice that 
Meaningful Math students grow 
increasingly sensitive to as they 
work through real world problems.

• Practice number 7: Look for and 
make use of structure is a practice 
rooted deeply in the curriculum 
as students look for patterns 
and extend them to discover 
mathematical principles, such as 
the meaning of negative integers.

• Practice number 8: Look for and 
express regularity in repeated 
reasoning is used frequently as 
students work through specific 
examples to develop generalized 
formulae, such as for the area of an 
n-gon. 



Current technology has changed 
both how mathematical problems 
are solved outside of school and the 
mathematics content students need 
to solve problems in the real world. 

Graphing calculators allow 
students to focus on the 
mathematics in a problem 
without getting bogged down 
with computation. Computers 
can be used to solve problems 

and accomplish tasks that would 
otherwise be very difficult or 
impossible. 

Therefore, the IMP and 
Meaningful Math curriculum 
developers decided to make in-
class activities graphing calculator 
dependent, homework calculator 
dependent, and to use computer 
technology whenever it was 
feasible.

In most traditional classrooms, a 
student’s task is to mimic the work 
presented by the teacher and to 
find numerical answers to similar 
problems. 

But in a world that is ever 
changing, students need to be 
equipped to handle problems they 
have never seen before, and to 
handle them with confidence and 
perseverance. 

The IMP and Meaningful Math 
curricula are designed to give 
students a more active part in their 
learning. 

They work with complex and 
realistic situations, rather than 

problems fitting a rigid format.
They construct new ideas by 

moving from specific examples to 
general principles. 

They progress beyond simply 
finding numerical answers; they 
use those answers to make 
decisions about real-life problem 
situations. Because the curriculum 
moves beyond mechanical skills, 
the teacher’s role must expand as 
well. The teacher asks challenging 
questions and provokes students 
to do their own thinking, to make 
generalizations, and to discern 
connections and relationships.

Technology

Instruction: 
Active learning

towards mathematics, and take 
into account historical, societal, 
and career information. 

In addition, assessment is 
integrated with instruction ideas, 
both orally and in writing, develop 
conjectures based on their own 
investigations, and explain how 
they arrived at their solutions or 
conclusions. 

Rather than give students 
pre-packaged methods, the 
assignments actively encourage 
students to make sense of 

the mathematics and develop 
procedures that evolve from their 
thinking. 

By encouraging and 
acknowledging students’ varied 
methods of solution, teachers 
convey to students that their 
thinking is valued. 

When a student explains his 
or her approach during class 
discussion, other students feel 
comfortable exploring future 
problems without feeling they have 
to memorize the “right” approach.
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Collaborative work in the 
classroom can have positive 
effects on student achievement 
and can contribute to students’ 
productive disposition toward 
mathematics. 

Both formal research and 
teacher observations indicate that 
active classrooms maintain the 
interest of many students who do 

not do well in traditional, passive 
learning situations. (NRC, 2001) 

By communicating their ideas 
to others, students reach deeper 
levels of understanding. 

At the same time as students 
are expanding their ability to 
work together, they are gaining 
independence as learners and 
thinkers.

It is essential to identify and use 
effective assessment techniques 
that enhance thinking in 
classrooms and that give more 
complete information for teaching 
decisions and for external 
evaluation purposes. 

Formative assessment in 

the classroom is an ongoing, 
daily process and takes many 
forms, including daily homework 
assignments, oral presentations, 
and contributions to the group or 
whole-class discussion, student 
self-assessments, and student 
portfolios.

One of the great strengths of this 
curriculum is its commitment to 
diversity and equity. 

The original project included 
two mathematicians from San 
Francisco State University, two 
teacher educators from the 
University of California, Berkeley, 
and six teachers from three 
different high schools: an inner 
city school, an urban school, and a 
rural school. 

Each of the four directors had 
previous experience in curriculum 
development and professional 
development. 

Prior to working on IMP, both 
mathematicians wrote college level 
textbooks and designed courses 
for underachieving students. 

They also worked with the 
K-12 community, teaching 
in the schools and designing 
mathematics and computer 
curricula. 

The two teacher educators 
had many years of practical 
experience teaching mathematics 
in high schools and had planned, 
organized, and conducted 
mathematics in-service programs 
for secondary teachers for many 
years, with special focus on 
access and equity. In addition, 
both teacher educators were 
experienced curriculum developers 
and had published K-12 curriculum 
books for mathematics education 
and computer education.

The original six pilot teachers 
also brought a wealth of 
experience. 

The teachers from the 
rural school had just spent a 
year looking for an integrated 
mathematics curriculum that 
would support their International 
Baccalaureate Program. 

The teachers from the inner 
city school had developed a new 

Collaborative 
learning

Embedded
assessment

Equity 
Commitment



To successfully implement IMP 
and Meaningful Math, teachers are 
asked to make major changes in 
how they teach. 

Appropriate support and 
training are crucial elements 
in teachers’ success as they 
work to learn a new student 
centered approach to teaching 
mathematics that will enhance 
their ability to reach all students. 

Therefore, designing 
comprehensive and detailed 
Teacher Guides was just as 

important as developing the 
student materials. 

In addition, in order to support 
teachers and their schools, 
a comprehensive, ongoing 
professional development 
program was created. 

As the number of schools 
using the curriculum expanded 
throughout the country, a 
network of regional centers was 
established to empower others to 
provide support for teachers. 

It is foolish to assume that 
thoughtful design principles alone, 
even when accompanied by an 
adequate development process, 
would be enough to ensure the 
successful implementation of a 
new curriculum. 

Other factors essential to the 
long-term use of a curriculum are 

the diversity and consistency of 
the leadership, the commitment 
to equity, the integration of 
professional development with the 
curriculum, the establishment of 
a regional center to support the 
implementation, and a supportive 
publisher who shares your vision.

Teacher 
Resources and 

Support

Conclusion

course for their students. It was 
designed to prepare them to take 
challenging college preparatory 
mathematics classes. At the large 
urban school, teachers knew 
they were leaving many minority 
students behind by a tracking 
system that placed students in 
dead-end mathematics classes.

The expertise of all these 
mathematics educators was 
needed to make the vision a reality. 

But just as important were the 
students. 

One hundred students were 
selected at each of the three high 
schools to be part of the initial 
curriculum development process. 

These heterogeneous groups of 
students were part of the process 
and they kept everyone honest. 

It was real curriculum 
development in real time, every 
day, for three years.
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