
Peoria Urban Mathematics
Plan for Algebra

• high expectations
for all students

• engaging students
in worthwhile
mathematical tasks

• using collaborative
groups

• increasing student
discourse about
mathematics

• algebraic concepts

Content

• mid-sized urban
city

• 55 percent
minority student
population

• high level of
community and
business support

Context

PROGRAM DESCRIPTION

Peoria Urban Mathematics Plan for Algebra (PUMP) is a systemic effort to 

increase the number of students, particularly minorities, in the algebra track.

The project aims to use middle school math as the “pump” rather than the

“filter” in the mathematics pipeline.

PUMP is a collaborative effort among teachers, students, administrators,

community and business groups, and faculty and graduate students from

Illinois State University’s Department of Mathematics. The centerpiece of the

project’s work is a teacher enhancement program that features three intensive

summer sessions for teachers with follow-up seminars and classroom-based

support during the school year.

The philosophy is that through enhanced forms of instruction all students can

learn a broader range of mathematics including procedures and concepts. The

guiding instructional strategies are (1) having high expectations for all students,

(2) engaging students in worthwhile mathematical tasks, (3) using collaborative

groups, and (4) increasing student discourse about mathematics.

PROGRAM CONTEXT

Peoria Public Schools serves 17,000 students within a middle-sized urban city.

Student population is 55 percent minority, mainly African American. Only 27

percent of the African American student population was taking some form of

algebra before the project, compared to 76 percent of the white student

population. Strong community and business collaboration enhances the

program. After-school tutoring programs, PUMP Algebra Club, Saturday

enrichment activities, and summer PUMP Algebra programs for high-risk

middle school students are supported by various community groups. T h i s

e nvironment promotes and supports qualitatively different approaches to

teaching and learning middle school mathematics and encourages more

representative entry into the algebra track.
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DOCUMENTATION

All Learn Mathematics Annual Evaluation Report 1996-9 7.(1997).Chicago:University of Illinois 
at Chicago.

SAMPLE SITES

Kathryn Chval
Co-Director - All Learn Mathematics
Associate Director - 
Maneuvers with Mathematics
University of Illinois at Chicago
Dept.of Mathematics, Statistics,
and Computer Science (M/C 249)
322 Science and Engineering Offices
851 South Morgan
Chicago, IL 60607-7045

KEY CONTACT PERSON . . . 

Phone:312-996-8708                

Fax: 312-996-9874    

E-mail:chval@uic.edu

Web site:unavailable

Thomas Drummond School
Isabel Collins
Principal
1845 West Cortland
Chicago, IL 60622
phone:773-534-4120
fax:773-534-4199
e-mail:chabela@aol.com
web site:unavailable

Henry D. Lloyd School
Doris Negron
Coordinator
2103 North Lamon
Chicago, IL 60639
phone:773-534-3070
fax:773-534-3388
e-mail:unavailable
web site:unavailable

Daniel Boone School
Paul Zavitkovsky
Principal
6170 North Washtenaw
Chicago, IL 60645
phone:773-534-2160
fax:773-534-2190
e-mail:pzavitkovs@aol.com
web site:unavailable
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STAFF DEVELOPMENT PROGRAM

The professional development program focused on three components of

i m p r oving teacher performance: teachers’ content knowledge; teachers’

pedagogical and professional knowledge; and classroom-based support for the

implementation of new knowledge into practice.

Three-week institutes held each summer invo l ved teachers in doing mathematics

and reflecting on mathematics teaching and learning. Topics for the institutes

included rational numbers and proportional reasoning in Year 1; algebraic thinking

in Year 2; and geometry, probability and statistics in Year 3. In addition to their

learning, teachers were given time to redesign and reorganize their mathematics

program to incorporate enhanced forms of instruction. Part of each summer’s

assignment was to develop an instructional plan for the following school year.

Following the summer institutes, six half-day seminars were held during the aca-

demic year to extend content, redesign typical textbook lessons to reflect the

new instructional strategies, reflect on their practices, complete a specified task

related to the instructional strategies, and to try instructional strategies with their

students.

In addition to the seminars, classroom-based support was provided to the teachers.

Site visits were made every other week to each school and included demonstra-

tion lessons, co-teaching, observing a lesson, and curriculum resources. Each

support activity was discussed with the teacher following the activity to support

reflecting on his or her own practice. Each year at least some of the schools

r e c e ived weekly visits. During Year 3, project staff support decreased and

collegial support was encouraged to increase teachers’independent use of the

instructional strategies.

• training 

• demonstrations

• remodeling
lessons

• coaching

• reflecting

• observation

• co-teaching

Process

The PUMP Algebra program has increased student achievement at eighth

grade, improved teachers’ practices, and increased minority student

partici-pation and representation in high school algebra.

• representatives
from all middle
schools in the
district

• entire department
or team

• entire school

Intended
Audience

SUMMARY OF RESULTS
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University of Illinois at Chicago—All Learn Mathematics impro ved student

performance on the Iowa Test of Basic Skills. For the schools participating in

both the first and second cadre, all improved their mathematics scores. The

d egree of improvement varied by schools with increases occurring at the

lowest-performing as well as at the highest-performing schools. Differences

in the number of students performing at or above the national norm at five of

the six schools in the first cadre (schools that participated between 1995 and

1997) were statistically significant when compared to the control group. In

the second cadre (schools which began in 1996), the difference in the

number of students performing at or above the national norm at seven of the

18 schools was statistically significant, when compared to the control group.

The lower performance of students in the second cadre is most likely due to

the length of implementation.

Changes in teachers’ practices were also attributed to All Learn

Mathematics. Interview and survey results indicate that, as a result of

participating in the staff development programs, teachers’ attitudes about

mathematics improved; classroom instructional practices shifted from lecture

or teacher-centered to student-centered and students working in cooperation

with each other; and teachers’preparedness to teach mathematics, including

their own understanding of mathematics concepts, improved. Teachers felt

well-prepared to have students work in cooperative groups, practice

computational skills, and engage students in inquiry-oriented activities. They

also felt competent to use performance-based assessment and informal

questioning, lead a class of students on investigative strategies, and manage

students engaged in hands-on or project-based work.

EVIDENCE OF INCREASED STUDENT ACHIEVEMENT

Success
Indicators

• norm-referenced
tests

• teacher surveys

• teacher interviews

• classroom
observations

University of Illinois at Chicago—All Learn Mathematics has led to improved

math performance at each school where it has been implemented. The schools in

which ALM has been implemented are educationally challenging. Greater

results for schools involved for two years rather than one year are evident. All

Learn Mathematics is a successful program for changing teacher knowledge and

pedagogy in middle school mathematics. As the program expands, continuing

improvement in student performance is expected.

✪ ✪ ✪ ✪  

▲
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Peoria Urban Mathematics Plan for Algebra has impacted student achieve m e n t ,

teachers’beliefs, and instructional practices. Pre-project scores and annual

scores of student achievement on the Illinois Goal Assessment Program

(IGAP) were collected in March of each year. The sixth-grade scores, while

demonstrating an overall increase in the district of 10 points, increased in

seven of the 14 schools, decreased in six, and remained the same in one after

only two years of implementation (most recent data available). Differences

in scores were not statistically significant. At the eighth grade, scores

increased in 13 of the 14 middle schools. The mean increase of 13.2 points

across all schools was a significant (p<.05).

While the results at sixth grade are not yet significant, possibly due to the

brief implementation time and the low number of sixth-grade teachers in the

project, the increase at half of the schools shows promise for continued

i m p r ovement. The strong results at the eighth grade demonstrate that the

program has the potential to dramatically impro ve student achievement.

Overall algebra enrollments at the middle school increased slightly, with the

minority population increasing slightly. How eve r, at the high school the

proportion of minority students enrolled in algebra increased from 42.5

percent to 54.3 percent, and the percentage of minority population actually

enrolled in high school algebra increased from 15.7 to 22.6.

Survey results indicate that teachers reflect on their teaching and incorporate

n ew instructional strategies into their practice. Statistically signifi c a n t

differences were found in instructional beliefs and practices in five of the

eight clusters of the Mathematics Learning and Teaching Survey.

EVIDENCE OF INCREASED STUDENT ACHIEVEMENT

Success
Indicators

• state mathematics
tests

• algebra enrollments
at middle and high
school

• minority student
enrollment in 
algebra

• surveys

✪ ✪ ✪ ✪ 

▲

PUMP Algebra has increased student achievement in algebra at the eighth

grade, improved teacher practices, and increased minority-student participation

and representation in high school algebra.
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Not only does the University of Illinois at Chicago—All Learn

Mathematics program increase student achievement in mathematics at all

participating schools, it increases teachers’understanding of mathematics

and use of appropriate instructional strategies to create student-centered

classrooms. As a result of ALM, significant changes in mathematics

education were made, and a greater accountability for schools, students,

teachers, and administrators has been initiated.

STAFF DEVELOPMENT PROGRAM

The staff development program for the University of Illinois at Chicago—All

Learn Mathematics consists of a minimum of 60 hours of staff development

outside the classroom and 40 additional hours of staff development in

classrooms. Staff development sessions are conducted by facilitators who are

experienced teachers with master’s degrees in mathematics education. All

ALM staff development workshops are conducted as seminars/discussions

groups. A portion of each workshop is devoted to problem-solving sessions, in

which teachers actively explore, share, and discuss mathematics and classroom

lessons. Teachers also discuss a variety of school-related issues at the wo r k s h o p s .

A high priority of the staff development sessions is increasing the

mathematical competence of participating teachers. Topics include

problem-solving, algebra readiness, and use of scientific calculators in

addition to facilitating learning groups, engaging students in inquiry and

experimentation, using manipulatives, helping students construct their ow n

mathematics ideas, and using alternative assessments. 

Staff development in the teachers’classrooms is provided by an ALM Program

Associate, and includes peer coaching, co-teaching, and modeling lessons.

Workshops are held on Saturday mornings, after school, on release time, on

professional development days, and during restructured days. In some schools

all s t a ff participate in the staff development program. In others, only

mathematics teachers participate.

• training 

• modeling

• practice
opportunities

• institutes

• lesson
designing

• resource
materials

• videotapes

Process

• entire school

• entire department
or team

• individual
volunteer
teachers

Intended
Audience
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DOCUMENTATION

Carol Thornton
Illinois State University
Department of Mathematics
4520 Illinois State University
Normal, IL 61790-4520

KEY CONTACT PERSON . . . 

Phone:309-438-7503                

Fax: 309-438-5866    

E-mail:thornton@math.ilstu.edu

Web site:unavailable

Swafford, J. & Thornton, C. (1998). The PUMP Algebra Project. Unpublished paper.

SAMPLE SITES

Rolling Acres Middle School
Chuck Allen
Teacher 
5617 North Merrimac
Peoria, IL 61614
phone:309-693-4422
fax:309-693-4423
e-mail:
cougars@iaonline.com/users/
cougars
web site:unavailable

Calvin Coolidge Middle
School
Hedy Stone
Lead Math Teacher
2708 North Rohmann
Peoria, IL 61604
phone:309-672-6506
fax:309-673-7605
e-mail:
coolidge@cyberdesic.com
web site:unavailable

White Middle School
Betty Zilkowski
Teacher
304 East Illinois Avenue
Peoria, IL 61603
phone:309-672-6567
fax:unavailable
e-mail:
wmiddle@cyberdesic.com
web site:
www.cyberdesic.com/surfers/
wmiddle/
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University of Illinois at Chicago 
All Learn Mathematics

• algebra readiness

• problem-solving

• inquiry-based
instructional
strategies

• cooperative
learning 

approaches

• use of 
manipulatives

• use of scientific
calculators

• redefining 
teachers’role

Content

• diverse student
populations includ-
ing large popula-
tions of minority
and low income
students

• diverse school 
settings including
rural, urban, and
suburban schools

Context

PROGRAM DESCRIPTION

Un iversity of Illinois at Chicago—All Learn Mathematics (ALM) is a

comprehensive staff development program for fourth- through ninth-grade

teachers in the Chicago Public Schools. It includes classroom implementation

of standards-based curricula, development of teacher leadership, follow-up,

and math-related programs for families and students. Since 1995, the program

has included more than 600 teachers in over 44 schools. The staff development

program uses Maneuvers with Mathematics® and Connected Mathematics®

materials. Approximately 50 percent of the mathematics teachers involved in

the program during the study had four or fewer semesters of mathematics in

c o l l ege. Sixty percent had more than six years of teaching ex p e r i e n c e .

Priori-ties of the study were to change teachers’practice and upgrade their

understanding of mathematics.  All Learn Mathematics built teachers’

understanding of concepts such as problem-solving, algebra readiness, and use

of scientific calculators, as well as developing their comfort with the

instructional techniques that foster inquiry-based teaching and learning processes.

The program’s goals are to incorporate students as partners in mathematics

reform efforts, to promote broad-based community understanding and support

for mathematics impro vement, and to identify leadership committees to take

responsibility for the continuous upgrading of the mathematics program.

PROGRAM CONTEXT

The program is currently implemented in 44 public schools in Chicago in

grades 4-8. The schools’ student population is extremely diverse. In some

schools more than 98 percent of the student population is identified as low

income. Several have 100 percent African American students; one has over 98

percent Hispanic students; and several have over 60 percent Limited English

Proficient students.
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