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Overview
Mathematics Staff Development Programs

Jane Swafford, National Advisory Panel, National Council of Teachers of Mathematics

Seven professional development programs that demonstrate improved student achievement
and have a content focus on mathematics are included in this guide. Although these seven
programs vary in their organization and delivery methods, a number of common threads run
through most of these results-based programs.

Each of the programs focuses on changing teachers’pedagogical practice to include more
reform practices. They do so by engaging teachers as learners using those practices, or by
providing or developing student materials that call for different teaching techniques . To en-
courage actual change in practice, each program provides some sort of follow-up activities
and ongoing classroom support. For some programs, support is provided by a teacher
leader/colleague or by a professional network group. In others, support is provided by some -
one outside of the school, often the professional development provider. In connection with
the ongoing support, the prog ram encourages reflection on practice and collaboration with
other teachers who were also engaged in examining their practice.

Most of the projects also share a focus on the mathematics curriculum or materials to 
be used with students. Some have teachers develop units for use with their students, while
others have teachers study replacement units or new materials that are to be implemented.
A hallmark of these professional development programs that show student-achievement
results in mathematics is a focus on helping teachers prepare or use mathematics content
materials and on developing appropriate teaching methods to use with those materials. To
help teachers use a wider range of pedagogical practices, some projects enhance teachers’
knowledge of research on how students learn mathematics.

The results-based mathematics programs included here are, for 
the most part, systemic efforts . That is, the programs focused
on impacting whole schools or districts rather than individual
teachers in scattered schools. Most of the programs lasted 

at least a year with some sort of intense workshop orcourse,
usually during the summer, followed by support activities dur-

ing the academic year.

Foundational Approaches
in Science Teaching

• physical, biological
and earth science
concepts

• environmental
issues 

• inquiry-based
investigations

Content

• 36 states 

• 10 countries

• varied student
populations and
school contexts

Context

PROGRAM DESCRIPTION

Foundational Approaches in Science Teaching (FAST) is an interdisciplinary

science program designed to meet the developmental needs of adolescents

12- to 15-years old. While it leans heavily on a curriculum for grades 6-10, the

program has an extensive, required staff development component that prepares

teachers to teach science concepts in constructivist ways and helps develop

teachers’content knowledge.

The program emphasizes basic concepts and methods of the physical, biolo-

gical, and earth sciences and relates these to practical issues of human use of

the environment. FAST is designed around three courses of study. FAST 1

focuses on the local environment; FAST 2 addresses matter and energy in the

biosphere; and FAST 3 emphasizes change over time. The content is organized

into three strands: physical science, ecology, and relational study. In the FAST

program, students are actively engaged in conducting scientific investigations

to discover key concepts and principles. FAST students also ex p l o r e

relationships among the various science disciplines and societal issues.

The structure of the program develops scientific literacy to provide students (1)

the background necessary for understanding and appreciating concerns that

arise in a technological world and (2) the essential tools for further study in the

sciences. FASTstresses increasing students’ability to communicate what they

are learning through the use of oral reports, project work, graphing, flow charts,

and diagramming. FASThelps students develop thinking skills, laboratory

skills, and increase their knowledge of the foundational concepts.

PROGRAM CONTEXT

Foundational Approaches in Science Teaching is currently used by 6,000

teachers in 36 states and 10 countries. It is being used successfully in all types

of schools with a full range of students in the middle grades. The program is

available in Braille and has been translated for use in Japan, Russia, Slovakia,

and other countries.
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STAFF DEVELOPMENT PROGRAM

Foundational Approaches to Science Teaching requires intensive teacher develop-

ment. Prior to implementation of any course, teachers are immersed in a 10-day

inquiry investigation for each FAST course. Each segmentmodels the variety of

teaching behaviors inherent within the FAST program and provides opportunities

for discussion of the learning, teaching, and assessing process. In the institutes,

certified FAST instructors model constructivist teaching strategies while partici-

pants conduct the same investigations their students will conduct. The institute’s

content focuses on concept development and the issues, challenges, and rewards of

inquiry-based instruction. Debriefing of the investigations helps teachers identify

instructional strategies used during the investigation. Participants also review

issues related to safety, unexpected data or results, alternative procedures, lack of

appropriate science equipment, and handling students with special needs.

In addition to the institutes, ongoing support is provided. Monthly meetings are

held to discuss problems associated with implementation, content, or instruction,

and to provide extended training. Other electronic and print support systems are in

place. Teachers have access to an 800 number, e-mail, newsletters, and a Website

for continued support and information.

• training

• modeling

• demonstration
lesson

• ongoing monthly
meeting 

• coaching

• electronic and
print support

Process

SUMMARY OF RESULTS

• entire department

• entire team

Intended
Audience

The FAST program increases students’understanding of basic science

concepts; laboratory skills, processes, and knowledge; and creative thinking.

Primarily a curriculum program with intensive staff development support,

FAST has international acclaim as a middle school science program that

successfully improves science performance of all students regardless of

gender, ability, race/ethnicity, or socio-economic condition.
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Foundational Approaches in Science Teaching has a long history of success

and evidence of its impact on both teacher and student learning. In a 1988

experimental pre-test/post-test evaluation of classrooms of grade 6 and 7

students, students in FAST demonstrated significant improvement in their

laboratory skills, science processes, and science achievement at each grade

l evel. Assessment instruments included the Laboratory Skills Te s t ,

Performance Process Skills Test (POPS), Fukuola, Ishikawa, Nakayama Test

(FIN), and California Achievement Test (1988).

California Achievement Test scores of students in schools using FASTwere

compared to those of students in non-FAST schools in one district in

California. The comparison demonstrated that FAST students scored well

a b ove their highest expected scores, while students not using the FA S T

curriculum scored significantly below them (1987).  

In Hawaii, California, South Carolina, and Washington, FAST students

scored significantly better than non-FAST students on the CTBS standard-

ized science test during assessments conducted between 1982 and 1986. In

1986, FAST demonstrated a significant impact on students’thinking skills as

measured by the Torrance Test of Creativity, Verbal and Figural batteries of

the Scholastic Testing Service, and CTBS Science Test. FAST significantly

affects student achievement in basic thinking skills, verbal creative thinking,

and figural creative thinking. However, it does not jeopardize the mastery of

science concepts.

EVIDENCE OF INCREASED STUDENT ACHIEVEMENT

Foundational Approaches in Science Teaching is both a curriculum and staff

development program. It was recognized by the Educational Testing Service as

an exemplary program for serving minority and female, middle-level students.

The curriculum facilitates teachers’implementation of constructivist learning

strategies within a well-defined curriculum. It was included as a model of the

extensive preliminary training and ongoing support which provided teachers

with the knowledge, skills, and confidence to make dramatic changes in their

instructional practice.

✪ ✪  ✪  

Success
Indicators

• norm-referenced
tests

• Fukuola, Ishikawa,
Nakayama (FIN)
Test

• Laboratory Skills
Test

• Performance
Process Skills Test

• Torrance Test of
Creativity

• Scholastic Aptitude
Test

• Verbal and Figural
Batteries of the
Scholastic Testing
Service

▲
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Donald B. Young
FAST Project
Curriculum Research
and Development Group
University of Hawaii at Manoa
1776 University Avenue
Honolulu, HI 96822
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SAMPLE SITES

DOCUMENTATION

Phone: 800-799-8111
808-956-4951

Fax: 808-956-6730

E-mail:crdg@hawaii.edu

Web site:unavailable

Kennebunk Middle School
Richard Beer
Science Teacher 
87 Fletcher Street
Kennebunk, ME 04043
phone:207-985-2912
fax:207-985-1119
e-mail:dbeer@cybertours.com
web site:unavailable

Farnsworth Middle School
Francis Angellotti
Mathematics, Science &
Technology Supervisor
6094 State Farm Road
Guilderland, NY 12084
phone:518-456-6010
fax:518-456-3437
e-mail:
angellottif@mail.GCSD.k12.
ny.us
web site:unavailable

Bedford Middle School
Barry Curseaden
Science Teacher
170 Riverside Avenue
Westport, CT 06880
phone:203-341-1500
fax:203-341-1508
e-mail:
bcurseaden@westport.k12.ct.us
web site:unavailable
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