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PROGRAM DESCRIPTION

Introducing Math Teachers to Inquiry is a year-long professional de velopment

program implemented in three cycles. It began as a National Science Foun-

dation (NSF) Teacher Enhancement Program and subsequently became the

introductory component of a Local Systemic Change (LSC) initiative also funded

by the NSF. The program’s goals are to improve school-wide mathematics

instruction and students’learning through an inquiry approach to instruction

and to develop a better understanding of what it means and what it takes to

achieve pervasive, long-lasting changes in middle school mathematics. The

LSC program is a partnership among four districts in the greater-Rochester area,

the University of Rochester and Roberts Wesleyan College.

The professional development processes that led to the results of this program

are: (1) the use of “illustrative units” that modeled how mathematics instruction

and curriculum should look; (2) engaging teachers in experiences as learners

through inquiry; (3) engaging in and sharing reflections about teaching and

learning; (3) developing support within the same school to increase teacher

collaboration with colleagues; and (4) engaging heterogeneous participants

(special education teachers, secondary certified teachers, those teaching

mathematics without certification in the field, pre-service teachers, and

administrators) in the same professional development experience.

PROGRAM CONTEXT

Introducing Math Teachers to Inquiry was implemented in four schools in four

districts in the greater-Rochester area in conjunction with two local institutes of

higher education. Each district and school has participated in both the teacher

enhancement program and the current local systemic change initiative deve l o p e d

by the researchers. The schools have a strong interest in and desire to improve

mathematics instruction.
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The arrival of the 21st century requires more extensive and effective approaches to 
professional development to address the many challenges in science education.In
this increasingly shrinking, technological world, there is, more than ever, a need to 
educate all our students to become scientifically literate citizens. This need to edu-
cate an ever increasingly diverse student population with different histories, cultural 
perspectives, experiences, and information poses new challenges for our science 
education system.

The National Science Education Standards (NSES) were published in 1997 and 
have been instrumental in helping to articulate changes being made in new state 
standards which are emerging across the country. State standards are shifting away
from the teaching of facts, toward increased emphasis on broad-based conceptual 
understanding, problem-solving, inquiry, critical thinking skills, collaboration among 
learners, and alternatives to traditional assessment.

The five results-based science programs that have been chosen for inclusion in this 
guide have the common thread of systemically changing teachers’pedagogical prac-
tices and content knowledge over sustained periods of time, rather than “one shot”
or “quick-fix”programs. They have engaged the teachers as learners by helping them 
implement programs that emulate the new approaches to science teaching called for 
in the NSES.

These programs all lasted more than a year and some involved an
entire state or a coalition of states. Each of these projects, which

can be replicated in other places, clearly demonstrates the impor-
tance of teachers being co-learners in professional development
experiences. The programs also emphasize that the individual 

school is the point where deep change can occur.
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• training 

• modeling

• demonstrations

• curriculum
development

• classroom
observations

• coaching

• reflection

• collegial
interaction

Process

Introducing Math Teachers to Inquiry changes teachers’classroom practices,

engages students in inquiry-based learning, and improves student achievement

on classroom-based performance assessments. Further analysis of the impact of

the program will determine with greater certainty what effect the program will

have on student achievement.

• entire department
or team

• individual volunteer
teachers

Intended
Audience

SUMMARY OF RESULTS

STAFF DEVELOPMENT PROGRAM

Introducing Math Teachers to Inquiry is a year-long staff development program

consisting of a week-long intensive summer institute followed by supported field

experiences and follow-up meetings during the school year. The program

introduces teachers to the vision of mathematics articulated in the standard of the

National Council of Teachers of Mathematics (NCTM). It also helps teachers:

gain a personal understanding of what it means to teach mathematics through

inquiry; begin to implement this type of teaching in their classrooms; and

recognize the need for further professional development and school reform.

The summer institute engages teachers in the experience of inquiry-based

instruction as learners. Teachers gain the skills and necessary materials to

implement one of the illustrative units using inquiry-based instructional

s t r a t eg i e s . Teachers learn to actively engage students in the construction of

mathematical knowledge, develop units for implementing the processes in their

classrooms, and implement the instructional processes in their classrooms with

the support of the institute facilitators and a school-based team made up of other

participating teachers. They also read, discuss, and reflect about mathematics and

mathematics teaching and learning, using contemporary perspectives. 

During the school year, teachers adapt and implement one of the illustrative units

in at least one class at the beginning of the school year and an additional unit at

some point later in the school year. Teachers meet regularly with a support team

to discuss their experience with the units. Fo l l ow-up invo l ves sharing fi e l d

experiences with colleagues, attending sessions to address common issues and

concerns raised during field experiences, and planning new units.
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Evidence of student success in this project is a measure of student

performance on classroom-based performance assessments that demonstrate

students’understanding and application of mathematics concepts related to

the specific units teacher designed and implemented. Because teachers

selected the content of the units they designed and implemented,

standardization of student achievement measures was not possible.

Evidence of the impact on student learning is drawn from case studies of two

eighth-grade classes. The data from one class are based on students’test

results at the completion of a unit on the topic area. In this class, after 11

days of instruction, the mean results of the 23 students was 44.26 of 50 or 88

percent. This score was considerably higher by approximately 10-15

percentage points than any previous unit tests these students had taken. The

three learning-disabled students in the class scored first, second, and fourth.

The other case study was based on students’ involvement in a 31-day

Tessellations Unit. A majority of students were successful in most of the

subgoals of the unit. Classroom assessment measures included a variety of

approaches to assessing students’ problem-solving such as: using a

problem-solving heuristic; solving teacher-posed problems; posing their own

problems; and a long-term group inquiry project involving a presentation.

This type of evidence makes it difficult to conclude that the program leads

to increased student achie vement. But, the case studies, classroom observa-

tions, teacher journals and surveys demonstrate that students’success with

difficult mathematics concepts is associated with inquiry-based instruction.

EVIDENCE OF INCREASED STUDENT ACHIEVEMENT

Success
Indicators

• classroom-based
performance
assessments

• individual student
performance

• teacher journals

• teacher 
observations

• teacher surveys

Introducing Math Teachers to Inquiry provides a unique staff development

design that guides teachers through changes in classroom practice that

encourage the use of inquiry-based instruction. Model units allow instructors

to redesign lesson plans to incorporate any content. The program provides

classroom-based collegial support. While the data to support increased student

achievement are not strong for this project, the potential for a measurable

impact exists.

✪ ✪ ✪ ✪ 

▲
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DOCUMENTATION

Ada Cosgrove Middle School
Deb Morley
MathTeacher,
NSF Grant
Lead Teacher
2749 Spencerport Road
Spencerport, NY 14559
phone:716-352-3421
fax:716-352-6130
e-mail:unavailable
web site:unavailable

Merton Williams 
Middle School
Steve Williams
7-12 Math Program
Coordinator
400 East Avenue
Hilton, NY 14468
phone:716-392-1000 ext.336
fax:716-392-1022
e-mail:
SWilliams@hilton.k12.ny.us
web site:unavailable

Twelve Corners Middle School
Cindy Callard
Math Teacher,
NSF Grant Lead Teacher
2643 Elmwood Avenue
Rochester, NY 14618
phone:716-242-5100
fax:716-242-2540
e-mail:ccallard@bcsd.org
web site:unavailable

SAMPLE SITES

Judith Fonzi
University of Rochester
3764 East Avenue
Rochester, NY 14618

KEY CONTACT PERSON . . . 

Phone: 716-586-6050

Fax: unavailable

E-mail: fonzij@aol.com

Web site: unavailable
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