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About ASTC

The Association of Science-Technology Centers Incorporated (ASTC) is an organization of
science centers and museums dedicated to furthering the public understanding of science. ASTC
encourages excellence and innovation in informal science learning by serving and linking its
members worldwide and advancing their common goals. Through a variety of programs and
services, ASTC provides professional development for the science center field, shares best
practices, supports effective communication, strengthens the position of science centers within
the community at large, fosters the creation of successful partnerships and collaborations, and
promotes equity and diversity.

Founded in 1973, ASTC now has a membership that includes more than 580 science centers,
museums, and related organizations in forty-three countries, making it the largest organization of
interactive science centers in the world. Museums and science centers are sites for informal
learning, places to discover, explore, and test new ideas about the natural world, and to develop
positive attitudes about science. They function as unique resources for families, school children,
teachers, and individual citizens. In increasing numbers, these institutions are also places where
people of all ages, cultures, and education levels can find common ground. These diverse
educational needs are also met by ASTC’s many other member organizations, such as zoos,
botanic gardens, nature centers, aquariums, planetariums and space theaters, natural history and
children’s museums.
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Case Studies of Five Institutions

Background

The Association of Science-Technology Centers (ASTC), with funding support from the
National Science Foundation (NSF), sponsored a study to ascertain the current status of
mathematics in science centers and museums. The charge was to document examples of
mathematics exhibits, programs, publications, and workshops in five case-study sites. In part the
goal was to determine the feasibility of a mathematics initiative for science centers and their
client schools.

A confluence of factors provided the impetus for the study. First came the results of the Third
International Mathematics and Science Study (TIMSS), in which the mathematics scores for
students in the United States dropped progressively from 4™ grade to 8™ grade and then finally
finished near bottom in the 12" grade.

Second, the YouthALIVE!' program sponsored a two-day meeting in Edmonton, Alberta,
following the 1998 ASTC annual conference for science-center professionals interested in
mathematics. At the conclusion of the sessions, participants recommended further efforts in
elevating the presence of mathematics in science centers.

Finally, there was an increased interest on the part of governmental agencies, such as NSF,
to find ways to improve mathematics achievement and a willingness to support efforts toward
that end.

Small Grant for Exploratory Research (SGER)

Based on the factors mentioned above, ASTC obtained a Small Grant for Exploratory Research
(SGER) from NSF to investigate mathematics in science centers and to publish the findings for
the museum field and others. The purpose of the SGER project was to find and present models of
museum-based mathematics programs and exhibits with an eye toward determining the
feasibility of a mathematics initiative for science centers.

Method

Five science centers involved in the Edmonton meeting were selected for site-visits based on
e the willingness of the science center to share its work in mathematics;

e the science center’s commitment to explore the potential for a fieldwide mathematics
initiative; and

' YouthALIVE! (Youth Achievement through Learning, Involvement, Volunteering and Employment) is an ASTC
initiative, supported by the Wallace-Readers Digest Funds, that utilizes educational enrichment and employment to
integrate adolescents from underserved communities into science center operations.
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e the mnsights to be gained regarding mathematics exhibits, programs, and/or materials and
diversity of audiences”.

The selected science centers were the Lawrence Hall of Science, the Exploratorium, the Fort
Worth Museum of History and Science, the Pacific Science Center, and the Ann Arbor Hands-
On Museum. A site-visit team—comprised of museum staff, one or two mathematicians and/or
mathematics educators, and the project investigator—spent one or two days at each science
center. Data were collected through interviews, observations, and reviews of exhibits, programs,
and materials. Each team member participated in a group debriefing following the visit, and
several prepared written comments.

Through the site visits, the team intended to learn about the kinds of programs, the types of
mathematics, and targeted audiences. In addition, the team wanted to know what modes of
delivery were used, whether the science center used or applied The Principles and Standards for
School Mathematics® from the National Council of Teachers of Mathematics (NCTM) or state
standards, and how effective the efforts were.

The following protocol of questions and concerns was used to guide the inquiry. However, the
team was advised, prior to the site visit, that the current staff from the science center might be
unable to answer all the questions.

e Exhibits, programs, and materials description—Identify the type, focus, and specific
content of the exhibits, programs, and/or materials; the goals or intent behind the
development of the program; and how explicit/implicit the mathematics is.

e Development process—Who was involved in the development (museum staff, school
teachers, university faculty, community or business members, special interest groups)? How
involved they were? If there had been a pilot effort, who selected the content and chose the
medium?

e Audience—What age/grade level was intended? Was the audience intended or
serendipitous? Was equity a consideration?

e Role of standards—The use of either school, district, state, or NCTM Standards.
e Research or evaluation data—Does research evidence support achievement of intent?

e Lessons learned—What insights should be shared when advising others about replicating
the effort? Were these insights either unintended benefits or unintended consequences? What
pitfalls can be avoided?

¢ Funding sources—How? Who? How much?

* The sites represent a cross-section of museums, including science centers, a university-linked institution, and
natural history and youth museums. A range of “products” was sought, including exhibits, teacher inservice and/or
preservice programs, curriculum, trade books, web-based mathematics, and programs for school groups or children
with parents.

* Unless otherwise identified as a state-level framework or standard, all references to Standards, or NCTM
Standards, in this report will be in reference to this document.
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Included in the Report

Case Studies

The case studies included in this document are intended to give the reader an image of how
mathematics can be presented at a science center. For each site descriptions of the mathematics
exhibits, programs, or materials are provided. Captioned photographs help the reader understand
how the mathematics is portrayed. For some photographs, captions describe what the visitor does
and learns in mathematics. Where possible, contextual information is provided about the science
center to help the reader understand the philosophy and intent behind the development process.

The reader should be advised that these case studies are not an exhaustive catalog of
mathematics offerings at each site. Also, while the corresponding NCTM Standard for each
component is provided, the reader should be aware these linkages are after the fact. That is, the
science center may or may not have relied on the Standards in the design and development of the
exhibit, program, or materials.

Lessons Learned

At the end of each case study there is a section called Lessons Learned, which illuminates issues,
ideas or opportunities that emerged during that particular site visit or during the reflections and
debriefing of site visitors. The lessons learned helped frame the more general findings
summarized in the next section.

Findings

The findings of the entire study are summarized below for the benefit of the reader. However, a
more complete discussion of findings and emerging issues can be found beginning on page 99
following the case studies. The findings grow out of the lessons learned and the contributed
insights of the site-visit team members, the professionals from each site, and the perspective of
the authors.

e Science centers produce various kinds of mathematics exhibits, programs, and materials that
serve multiple audiences.

e Science centers provide an important experiential component to the formal mathematics
instruction provided by schools.

o Linking exhibits and programs to NCTM and/or state standards makes the science center a
valuable resource for the K-12 school population.

e Highest-quality exhibits, programs, and materials come from “intentionality”’—where the
products were designed in concordance with a particular philosophical or theoretical stance
and with commitment to achieving the intended outcome.

e The human resource—staff and advisors—is the science centers most valuable asset for
engaging in mathematics conversations and experiences.

e Science centers choose to do mathematics exhibits, programs, and materials type based on
what they already do well.
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The exhibits, programs, and materials are more successful and effective when relationships
are built with end users as partners, and when partners are equal contributors to the
outcomes.

There is almost no research or evaluation of mathematics learming in science center exhibits,
programs, or materials, although the potential is enormous.

Recommendations

Finally, the list of recommendations is reflective of ideas and suggestions offered by site-visit
team members, as well as the professionals at the different sites. The reader is urged to review
the discussion about each recommendation in the final section of this report. It is recommended
that ASTC undertake the following:

A capacity-building initiative that would enable science centers to offer more and better
mathematics in more institutions, nationwide.

A showcase (conference or workshop) of the current best mathematics exhibits, programs,
and materials in science centers.

Staff development for science-center professionals seeking to include mathematics in their
exhibitions, program offerings, or materials.

The creation of a working relationship with the National Council of Teachers of Mathematics
and the American Mathematics Associations.

The creation of a presence for mathematics by inviting mathematicians or mathematics-
educators to address the science center field.

Evaluation to find out if doing mathematics in science centers makes a difference in visitors’
learning or attitudes about mathematics.

An effort to reach out to universities, colleges, education organizations, and the K-12 school-
system as partners in achieving improved mathematics understanding by children and adults.
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