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Abstract: This paper investigates the continuous activities in science museums. In an overview of
the expected skills for the continuous activities in science museum it is revealed that
Communicating Skills are as important as the Process Skills recognized in science education in the
past. I understand that this trend is corresponded to the diversity of children. In this paper, the

feature of continuous activities in science museum is discussed.
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Features of Continuous Activities in Science Museums

Yoshikazu OGAWA

National Science Museum, Tokyo

Abstract: This paper investigates the continuous activities in science museums. In an
overview of the expected skills for the continuous activities in science museum it is
revealed that Communicating Skills are as important as the Process Skills recognized
in science education in the past. I understand that this trend is corresponded to the
diversity of children. In this paper, the feature of continuous activities in science

museum is discussed.

Keywords:Science museums, Collaboration with schools, Continuous Activities, Museum
School, Magnet School, After-school Programs, Skills

1. Introduction

The school record of the pupils and students in Japan are relatively high from an
international standard and pupils’ interests of science are average comparatively.
However, students’ interest decreases in the junior high school ages (National
Education Institute, 2000). There also appears in a statistical report (Miller 1996)
that the scientific knowledge of the adult is low by international standards.

Due to these problems it is critical to increase children’s interest in nature and
science. To accomplish this it is important that schools and museums cooperate
together, expand learning opportunities and provide broad scientific opportunities for
children. In Japan, the Report of the Central Council for Education (1996) has pointed
out the importance of cooperation of education and educational facilities with
museums for the fostering of scientific literacy. In the past, systematic learning has
been at the center of the school education, however, learning from experience, such as
the aim of the “integrated learning”, has turned out to be significant. As a result, the
educational function of the museum will play an increasingly important role.

A museum is a facility that has the function of “collecting and keeping materials”,
“investigation and research materials” and “exhibition and education”, however, its
educational function is revealed to be an important place for experiential learning.

The museum, currently being aspired, is an institution with new functions



corresponding to new social demands. A new demand is for a museum to become an
open-styled museum to a local society as well as to cooperate with other educational
institutions (Japanese Association of Museums, 2000) and raise its usefulness as a
learning resource.

I analyzed recommendations and reports in the museum field in the US (American
Association of Museums, 1991) and UK (Anderson, 1999) and found out that the aim
of museums in these two countries is to put education at the core of museum function
in response to social demand. Especially in the UK, “A Common Wealth” regarded a
museum as a learning resource demanded by a desire for public learning. It is an
important viewpoint to reevaluate a museum as a learning resource and investigate
the possibilities of cooperation between museums and schools in the future.

The increasing social demand and the importance of cooperation are understocd
by both museums and schools, however, it should be pointed out that there are several
problematic issues such as the fact that the educational structure within museums is
often insufficient (Japanese Association of Museums, 1999) and teachers’ knowledge of
museums is insufficient (Taru et al., 2001).

In this paper, I regard it as an important point to evaluate the usefulness of
museums as a learning resource, in order to make it possible for the museums and
schools to cooperate and provide effective learning in museums. I have reached the
conclusion that, in order to confirm the usefulness of science museum as a learning
resource, it is important to analyze carefully the style and feature of activities
currently performed in science museums and demonstrate them to museums and

schools.
2. The meaning of this paper

The case study on the impact on students’ learning would be regarded as an
example for learning in a field trip, such as museums (Falk, 1982). As mentioned
above, learning in museums is an experiential activity. Increasing the interest in
science and museums is regarded as an important point. In addition to an aspect of
the cognitive domain, research on learning shows that addressing the emotional
domain is necessary in revealing features of museum learning. Borun (1983) discussed
the feature of learning in museums not only from an aspect of recognition but also
from an emotional aspect. Recent studies about museum education have shown in
testimony that museum learning could reinforce the concept of learning and

encourage continuous learning (Falk, 1999). However, the feature of learning under



these conditions is not specified for relevance or as an essential element of learning
styles.

Ogawa (2003) proposed the classification of school services in science museums.
According to his results, school services are classified into “indirect” and “direct”
services (see Table 1). The direct service has two forms : a single use model of
museums and multiple use model of museums, which means continuous activities by
schools or individuals.

As an example of a single use model of museums, there is a case study of
experiential learning by school groups (Ogawa and Shimojo, 2003). According to this
report, pupils’ interests in museums increased through in-house and out-house
activities. It should also be pointed out that materials and the professional skills of
the museum staff are important reasons for the student’s changing attitudes. This
paper investigates the feature of continuous activities, which is an additional learning

model in direct service.

Table 1 The Classification of School Service in Science Museums (Ogawa, 2003)

Methods Continuance | Place Target Examples
Direct service Single visits | On-site Individuals Guide tour
School groups | Hands-on learning
Out-reach Schools Distance learning
Continuous Individuals After-school
activities programs
Schools Museum school
Indirect service Professional
Teachers development
Work sheets,
Students Materials

3. The feature of the continuous activities at museums.

There are two models for continuous activities in science museums. The first one
is Museum School (Ogawa, 2001) or Magnet School (Terashima, 2001) which
implements learning in museums in their curriculum and use museums continuously.
The second one is after schools programs where individual pupils and students take

part in museum continuous programs.



In Japan, there are many programs of single museum visit and experiential

learning in science museums. However, there are only a few which provide the chance
fro continuous activities for specific schools or students (Japanese Association of
Museums 1999). As a museum school, the Biwako Museum School is a good example
for the case that relates curriculums in schools with their activities (Takahashi &
Ejima, 1999). As an after school activity, Kahaku-Tanken Club (National Science
Museum) and Invention and Innovation Club (Kobe Municipal Science Museum) are
good examples.
Table 2 is the comparison of their programs and extracts skills from their objects. It
includes the standard for school and science education (New Course of Study and
Science Education Standard). The objects of continuous activities differ from museum
to museum. However, there is a common element of “basic skills for scientific inquiry”.
Process Skills is the formula for skills for scientific inquiry. Process Skills is
proposed in a Science-A Process Approach by American Association for Advancement
of Science (Sears et al., 1968). It divides the scientific inquiry process into 14 processes
and proposes the essential skill necessary for each process. It includes “observing”,
“measuring”, “using numbers”, “inferring”, “predicting”, “formulating hypothesis”,
“interpreting data,” ete.

The following terms are extracted from the object in elementary school science in
the Japanese New Course of Study. It has “compare”, “search”, “relate”, “observe”,
“pursue the issues” and “investigate the relation”. From the object of science in junior
high school, “discover a rule”, “relate”, “discover the relation”, “discover the condition”,
“learn the technique” are to be extracted. These are basic skills for scientific inquiry
designated in the Process Skill and the common skills required in continuous
activities in Table 2.

The skills required in New York City Museum School are “articulating
observation”, “undertaking research”, “making connections”, “generating questions”,
“preparing presentation” and “promoting reflection and criticism” (Takahisa, 1998).
From “articulating observation”, to “generating questions” are included in the Process
Skills as techniques for scientific inquiry. On the other hand, “presentation” and
“promoting reflection and criticism” are that museum'’s original skills.

As communication skills including presentation, there appear “creating exhibits”,
“discussion” and “presentation” in the Kahaku-Tanken Club. It also appears as
“presentation” and “posting information” in the Biwako Museum School. These
communication skills have not been regarded as important scientific techniques in the

past; however, it has been paid an attention as the variety of the methods of



evaluation has increased.

On the other hand, communication skills such as “collect information”,

b {3

“report up”,

”» &«

search”,

present” and “discuss” are required in “Integrated Learning” in Japan. It

is typical that an improvement of the communication skills is requested in addition to

the basic scientific skills.

Table 2 Basic skills required in the continuous activities

Continuous activities and
related guideline

Basic skills in scientifie
research

Communication Skills

Kahaku-Tanken Club

experiment,
observation, visiting for
study

preparing exhibits, discussion,
presentation

Invention and Innovation
Club (Kobe Municipal Science
Museum)

having an idea,
research,

learning with friends

After school program
(ANMH:PSC)

having a question,
using computers

reporting

Biwako Museum School

observation, research,
visiting for study,
interview

talking, presentation meeting,
dispatching of information

New York City Museum undertaking research, | preparing presentation”,
School making connections, promoting reflection and
generating questions criticism
Course of Study compare, search, relate,
(Elementary school observe etc
science)

Course of Study (Junior
high school science)

discover a rule, relate,
discover a condition eic.

expression

Integrated Learning

collect information,
search, report up

reporting, presentation,
discussion

Process Skills

primary grade and
intermediate grade

communication

National Science Education
Standard

using appropriate tools
and technique to
gather, analyze and
interpret data

communicate scientific
procedures and explanations

In the National Science Education Standard, which is the standard for science

education in the US, “inquiry is a step beyond “science as a process

(National Research Council,

1995).

For example,

»

is required

it states, “communicate

investigations and explanations”(for K-G4) and “communicate scientific procedures
and explanations”(for G5-8) in the Content Standard. It is understood that new skills
are added to the Process Skills as a necessary ability in scientific research.
Communication skills are required in National Science Education Standard, too.

As a feature of continuous activities in science museums, the raising of



communication skills not limited to science is regarded as an important addition to
Process Skills, which were regarded as important in the past. These abilities are a
common element in “Integrated Learning” in Japan and the National Science
Education Standard. They are important currently to allow the participation of the

sciences in addressing social problems.

4. Expected effect and management of the studying activity.

Schools would have to plan their activities at museums with regards to the style and
features of museum learning. Namely, a single visit could increase the interest of
students to the museum and form attitudes of familiarity to museums (Ogawa, 2001b).
On the other hand, continuous activities could concretize the scientific process and
content knowledge and are expected to raise communication skills, which are pointed
out in “Integrated Learning”. Science museums would have to draw a studying system
prepared for both single visits and continuous activities. Receiving large number of
the student such as school, to encourage their interest to the museum would be an
important object in a single visit activity. Students who have visited museum as a
school activity have great possibility to be a re-visitor of the museum, and this is an
important point in the management of science museums.

A continuous activity (after-school efc) can be offered to the students, who have
developed an interest from the single visit, and help expand their interest. Some
students are expected to develop a knowledge of the scientific process and increase
their content knowledge and learn scientific concepts in a continuous activity.

We have to keep it in mind that there is a difference in a response of museum learning,
according to the mental attitude of students before the start of program. Museums
would have to develop and provide various programs for students with different
abilities..

Note added in proof: A part of this research is supported by the “Oversea research

fund for the museum researchers by Ministry of culture and Education in 1999”.
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The National Science Museum held Science and Creative Program for Children Research
Development Project from 2000 though 2001. This was a research development project to
create a continuous, well planned, and expandable science learmning program that increases
interest and curiosity for science for elementally and middle school students, so the Science
and Creative Classroom for Children project can be promoted effectively at public halls,
science museums, schools that have open classrooms, and facilities for social education all
over the country. After the project places for continuous leaming in museums have not been
fully created, therefore, the project continued as the Kahaku Tanken Club project. Also, this
project aimed to research and study the possibility of after school programs in science
museums that are continuous activities in informal education, for the purpose of raising
students’ scientific knowledge and ability to solve problems. This paper mainly discusses the
Kahaku Tanken Club in 2002,
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The state and problems of the Lake Biwa Museum school

B X 1B MORITA , Mitsuji
BB RN EE WM Lake Biwa Museum

B R RITEEWNEYE CRRERIE~IIEIIUDH 2T AR —LVET
NEELPEBL-, THIEDE L EREOFLWEREZD I L, #REET2TES
BIHOER TSI ATHY ., FREEME, ThigZ2ERESHOHL LT, F
FLELAREFERHAED TV, ThETRAZRAZVELVCEYALTH S,
BHEEIZITRAO/NER, PERK, GEFROHIRIBBAK LY. TOREITEN
HDEL DERCHEBENHER INTVS, BERTRIZBONTH, NERRUES
ERTEALIIKRMEMZI NS, BELFEDEZHHEL TV 5, 56T, ZhETOFE
DARBEZHRET DL EHIZ, ERICY > TOBBERIZOVWTHEET S,

In the Shiga prefectural Lake Biwa Museum, Lake Biwa museum school model enterprise was
undertaken in 1998~1999. This was a learning program, which was not precedent, for
supporting school education, which aimed at new cooperation between a museum and a school.
In this program children promoted environmental study activities at the school, the museum,
and the local community for experience activities. A total of three schools within the Shiga
prefecture, an elementary school, a junior high school, and a high school, cooperated in this
enterprise. The result attracted attention from many schools and museums outside of the
prefecture. After the study was completed and reviewed, changes were made in the program and
it continued in the elementary and high school. This time, the contents of before the program up
until now are reported. A and the problems of being in charge of enforcement is considered.
This report includes the contents of the original program and discussion of problems that were

encountered.
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Lake Biwa Museum, Lake Biwa museum school, experience program, environmental

studies, local activities
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Multiple Models for After School Museum-based Programs

KANE, Karen
American Museum of Natural History

Abstract: An overview of after school programs at the American Museum of Natural History — these
programs range from those for pre-Kindergarten children and their parents to college preparation
models for high school students. Several types of evaluation methods will be discussed.

Keyword: Science museums, School partnerships, After School Programs

1. Introduction

Our task at the Museum in its public scholarship and education activities is to bridge the gap
between the professional scientific community and the general public including families and
students of all ages. Towards this goal the Museum has created a variety of content-rich,
inquiry-based programs for a variety of audiences. Most science education fails for many people
because it consists of distilled and watered down science that bears little relationship to the real thing.
Many people only experience science as a textbook or a collection of facts and inquiry as a set of
questions and experiments where the answers are known and available at the end of the chapter or in
the teacher’s head. Science is taught independent from those who practice it. Our working
hypothesis is that by connecting people to real artifacts and specimens, by connecting people to real
scientific research, and by connecting people to real scientists, we can engage their interest, spark-

their curiosity, and provoke further science learning.

2. Conclusion

Each program has been studied with slightly different evaluation methods. An important overall
feature has been the role of support for students interests — for young children, the support comes
from their parent’s involvement, for older students, mentors at the Museum or staff at their center

guide their efforts.

3. Programs

- The Science and Nature Program for Young Children, ages 3 -8
- TASC (The After School Corporation), ages 5 — 11

- Vacation Camps, ages 8 — 12

- The Lang Science Team, 7%, 8", and 9™ grades



- Hayden Community-based Astrophysics, 7" — 12" grade, and community staff
- Creative Expressions in Arts and Science, 8" — 12" grade
- Inside View, 11" and 12" grade
- Pre-college Science Collaborative, 11* and 12 grade
- ASCEND Genetics Program, 10" and 11* grade

4. Evaluations Methods

Formative and summative measures
Written and visual documentation
Student portfolios

Qualitative evaluations and enrollment

Baseline and final evaluations

5. Results of report
The results of the evaluations will be presented for each program.

6. Discussion



AMERICAN MUSEUM & NATURAL HISTORY @

THE EDUCATION DEPARTMENT

YOUTH, FAMILY, AND COMMUNITY PROGRAMS

PROGRAMS FOR YOUNG CHILDREN

Q The Science and Nature Program
Established August 1998
700 children ages 3 through 8 200 parents and caregivers 900 educators

> Museum-based classes and expeditions

> A Mothers Club for current and alumni parents in collaboration with
Goddard-Riverside Community Center

> Conducted through partnerships with community organizations, schools,

and school districts

Staff development and capacity building

Curriculum development and materials for young children related to

vV V¥V

Museum exhibits and expertise

The Science and Nature Program introduces young children, their families, and educators to
the wonders of the natural world. On “safari” in the Museum and in the neighborhoods of
New York City, young children and the adults who work with them learn about biodiversity
and habitats, geology and paleontology, and the earth and the universe. The program was

developed in partnership with Goddard-Riverside Community Center, and collaborates with

community organizations and schools to deliver services and design models for integrating
science into early childhood education.

In weekly sessions at the Museum, both children and adults learn essential concepts about
science and the stewardship of the earth, as well as skills of observation, documentation,
description, and illustration. Concepts are presented in developmentally appropriate ways

— 47 —



but are never oversimplified, and accurate scientific language is always used. A welcoming
environment supports the participation of those who had not been museum-goers before,
and the program seeks to create in its young and adult participants a sense that the Museum
is theirs to explore and learn from for the rest of their lives.

Evaluation of the program includes both formative and summative measures. Dr. Edward
Chittenden, whose work is focusing on how young children leamn science, is overseeing the
development of a comprehensive program evaluation. The first phase of evaluation has
focused upon responses of participating parents and teachers. The principal data sources
are questionnaires and focus groups that were administered during the first three years of
the program (1999-2001).  An interim report based on these data documents the overall
growth of the program, as well as parents’ and teachers’ perceptions of children’s learning.
The second phase of evaluation focuses directly on children’s learning. The principal
forms of evidence are records of children’s language and samples of their drawings or
constructions.  With guidance from Dr. Chittenden, the program’s staff and the teachers in
partnerships sites are designing methods of documentation to be piloted in the spring of
2002. One purpose is to provide tools to observe and assess what young children bring to
and take from their science investigations. A second purpose is to create an ongoing
assessment component to the program model that is appropriate to early childhood science
education.

a TASC (The After School Corporation) AND TASC
RENAISSANCE PROGRAMS

Established February 1999
1900 children ages 5-11 200 Afterschool staff

> Afterschool programs at Community School 42, P.S. 195, P.S. 196, P.S.
197, P.S. 198, P.S. 59, and P.S. 66 in the Bronx, from 3:00-6:00, Monday
through Friday

> Capacity building and program development support

> Materials and curriculum development

The Museum conducts an extensive afterschool program in collaboration with seven

elementary schools in the South Bronx, reaching a total of 1900 children and more
than two hundred educators and youth workers. At the program’s original site



established three years ago, the Claremont Community School (CES 42) in District 9,
260 children in grades K-5 participate daily in a comprehensive afterschool program.
Linking Museum, school, and community, each grade focuses on a different topic in the
natural sciences and anthropology—birds and dinosaurs, insects, reptiles and
amphibians, rainforests, geology and paleontology, and peoples of the world. A
learning cycle begins with a topic launch at the school, then takes children on a field
investigation in their own neighborhood, followed by a trip to the Museum to see the
related exhibitions, culminating in a synthesizing session at the school site where
children create their own museum displaying what they have learned. The model has
now been extended to six more Bronx elementary schools, with the Museum providing
the program’s “Science Out of the Box” curricula, staff development workshops,
Museum visits, and on-site teaching and support. Program approaches were selected
to be showcased in the TASC Promising Practices publication.

Evaluation consists of internal written and visual documentation by project staff, and
analysis of student portfolios and field journals. An external evaluation is being

conducted by Policy Studies Associates of the overall TASC initiative, and the program at
CESA42 is one of the sites selected for intensive analysis.

PROGRAMS FOR OLDER CHILDREN AND YOUNG TEENS

Q Vacation Camps

Established 1999
200 8- to 12-year-olds

> One-week Museum-based activities in February, April, July, and August
Children explore the Museum’s halls and what’s behind the scenes, and engage in
related hands-on activities and inquiries. Each camp focuses on a different topic.
Offerings so far include anthropology, paleontology, geology, astronomy, and

biodiversity.

Evaluation has included qualitative documentation by staff and interns.



a The Lang Science Teams

Established April 2000
32 Tth 8th and 9th graders in Teams 1,2, and 3 A new team added each year

» Alongterm relationship between young people and The American
Museum of Natural History
> Cohorts of 12-15 students entering the program at the end of 7th grade
and continuing together through 10t grade
> Year round program, summer and academic year
> Tied to the standards and curricula for each grade level
> Grants of tuition assistance toward college costs
The AMNH Lang Science Team is a hands-on, behind the scenes, museum experience
for middle school students. Each year, 12-15 7tb graders are chosen to become a part
of the team. Students participate in Lang Team activities for four years and
“graduate” to one of the Museum program for upper high school students, such as The
Pre-College Science Collaborative (PSC) or Inside View during their junior and senior

years. Upon completion of the program, they receive a grant toward college tuition.

Students come to the Museum twice a month during the year and for four weeks
during the summer. They explore the halls and get to know some of the exhibits in
depth, visit scientists in their labs and talk with them about their research, and take
part in the Museum’s vibrant cultural programming that highlights both the past and
present diversity of communities around the world. They engage in scientific and
team building experiences inside and outside the Museum, exploring the flora in
Central Park or climbing a 55 Alpine tower with the New York City Outward Bound
program. They study paleontology and herpetology, earth science and life science,
culture and community, and they learn about designing exhibitions. They join with
the Education Department’s professional development staff to share their knowledge
with teachers and assist in programs for younger children. The curriculum for each
cohort is aligned with New York City and State science education standards.

Evaluation has been primarily formative to date, as this is a relatively new program
model; and internal, conducted by staff.



Q Hayden Community-based Astrophysics Program

Established September 2001
100 7tb through 12th graders in community-based organizations in New York City
40 7t through 12th graders involved in an intensive program at the Museum

50 community based organization staff

> A talent search that supports a core group of young people particularly
interested in astronomy and astrophysics, and engages them in
hands-on projects, research and internship experiences, and
opportunities to serve as docents, explainers, and program leaders, both
at the Museum and in their home organizations

> AMNH Astrophysics Programs offered at community organizations,
using the resources of the Museum, especially the Hayden Planetarium
and the Rose Center for Earth and Space

> Staff development and capacity building for community organizations

The goal is to bring the resources of the Hayden Planetarium and the Rose Center to
young people throughout New York City, especially those who may not have had access
to the Museum or to high quality educational opportunities in their local schools or
neighborhoods. The project addresses fundamental concepts and technologies of
astrophysics: the basic principles of light, gravity, time, and distance, and the tools

and processes that scientists use to understand and articulate those principles.

Young people are recruited through community-based organizations in New York City,
including Boys and Girls Clubs, Good Shepherd Services, St. Nicholas Neighborhood
Preservation Corporation, and Children’s Aid Society community schools and community
centers, as well as through New York City middle and high schools, the Gateway Institute,
and the Center for Educational Innovation-Public Education Association.  Learning
modules are being developed in a variety of lengths and formats for use at the Museum and
by the community organizations, around topics that fascinate young people: How and
when did the universe begin? How has the universe evolved? What do we need to explore
and live on other planets? Is there life elsewhere in the universe? What is astronomy
and what do astronomers do? How do we know what we know?



The evaluation is focusing first on intensive documentation and observation of the
formative efforts, with particular attention to a) what students are learning; b) how
effectively the activities and approaches are breaking down the core topics into
developmentally appropriate concepts; and c) what methods of staff training are most
effective to build capacity among lay staff to deliver content-rich activities and to make
connections between their sites and the resources of the Museum.

PROGRAMS FOR HIGH SCHOOL STUDENTS—and
BEYOND

(] Courses for High School Students: Creative Expressions in Arts and
Science

Established 1992
500 New York City high school students

50 courses each year, 5-6 weeks in length, most with Saturday field trips
Classes offered after school from 4-6

Students from high schools in all five boroughs

No prerequisites

VV V VYV

Used by many schools and teachers as a means to extend science offering or
to help students make up for missed science labs and concepts

Classes, laboratory workshops, Museum and field experiences introduce New York
City high school students to a wide range of anthropology, art and natural and physical
science topics. The program serves over 500 students from high schools throughout the
five boroughs. The courses number more than 50 each year, and highlight the
versatility and range of the Museum’s expertise, from the classification of sharks to
Buddhist philosophy, from genetics and the analysis of their own DNA to scientific
illustration and the landscape painting of dioramas. Taught by the Museum's scientific
and educational staff, courses are generally five weeks long and meet once a week for
two hours. Many of the courses include off-site field trips to engage students in the

process of artistic and scientific inquiry and discovery. There are no prerequisites.



Evaluation consists of pre- and post-questionnaires administered to participating
students at the outset and conclusion of each course. In keeping with the program
structure, these are short measures asking what students liked, didn’t like, what they
learned, and whether they will return for additional courses or programs at the

Museum.

a Inside View New York City High School Internship Program

Established Summer 2000
50 11th and 12th graders annually

Internships in departments across the Museum
One-on-one mentoring
Behind the scenes familiarity with the workings of the Museum

Group activities and constant reflection

vV V.V VYV

Career development

Inside View involves high-school-aged students from inner-city New York City
neighborhoods in Museum activities that will help them develop career and
employment goals. The program that places students in positions throughout the
Museum where they engage in meaningful projects and learn about how the Museum
functions, serves its public, and builds knowledge. It combines the one-on-one
experience of the mentor/student relationship with group activities and support, so
that students emerge with a network of adults and peers who become an ongoing
source of learning and connection. The Inside View experience begins with a
behind-the-scenes introduction to the Museum. Interns tour the halls and see where
and how the collections are housed; they visit departments, both scientific and
operational, and learn about the history of the Museum. They are matched with
mentors, and engage in short term projects that range from sequencing fruit fly genes
in the molecular biology lab to learning how to operate the Zeiss projector in the
Hayden Planetarium (as well as programming an original sky show); from identifying,
checking, and mapping all the egresses for the Security Department to compiling
materials and helping with the logistics of organizing press conferences for the

Communications Department.

An extensive evaluation focuses on five goals, including three student outcomes



(increased knowledge of careers and career paths, increased familiarity with the
Museum and its resources and operation, and increased content knowledge related to
their placements and Museum experience), and two program outcomes (creation of
meaningful roles for youth, and enhanced appreciation/understanding of the
contribution youth can make to the Museum). Data sources include ongoing staff
documentation, baseline and finale intern questionnaires, baseline and final guardian

questions, mentorfintern monitoring forms (weekly during the summer, monthly
during the academic year), final mentor evaluation questionnaires, student journals,

and student participation in formative evaluation sessions.

PROGRAMS FOR HIGH SCHOOL AND BEYOND continued
Q High School Science Research Program

The High School Science Research Program includes a group of programs for high
school students to participate with peers and mentors in a two-year experience at the
Museum. This is the most intensive of Education Department programs, for students
who are serious about science and research. The Program includes the longstanding
PreCollege Science Collaborative Program, the Hayden Astrophysics Program
(summarized earlier but recapped here), the ASCEND Genetics Program, and the
Biodiversity Project. Sixty students are recruited each year to participate in this

two-year intensive experience.
The PreCollege Science Collaborative

Established 1992

30 10t and 11** graders annually 10-12 mentors
> Two-year research internship
> Focus on research skills, transition to college, staying in science track by
connecting students to unique resources of Museum, its methods and its
scientists
> Intensive hands-on training in basic research skills
> Match with a mentor and participation on a research team



> Design and implementation of a research project
> Support for the process of considering, selecting, applying to, and
getting aid for a college education.

The PSC program is the original AMNH high school research program. In 2002, the
research opportunities were significantly expanded with the addition of
discipline-specific programs in genetics, astrophysics, and biodiversity. The PSC
program remains the underpinning for all these programs, providing an overarching
approach to research skills development. In addition, it serves those students
particularly interested in anthropology, paleontology, and vertebrate zoology, as well as
those whose interests are across the Museum’s areas of specialization. The program
curriculum is organized around four strands that reflect the iterative process of

conducting research:

1) Formulating hypotheses and asking questions. Hunches, inquiry, the back and
forth that moves from big ideas and wondering to defining a questions that can be
studied and constructing a research project.

2) Collecting and organizing data, methods and techniques

3) Analyzing data and drawing conclusions

4) Communicating research insights and findings through a range of means and
media: science fairs and competitions, research papers and journal articles,
poster sessions and presentations to scientific meetings; as well as presentation to

public, lay audiences, at museum, sending schools.

Students are at the Museum at least three afternoons each week, and more as their
research experience intensifies. During the first year, they learn all about the inner
workings of the Museum, and take classes and workshops designed to build their
research, writing, and analysis skills. They get to know scientists and identify
potential mentors and projects, and by the middle of their junior year, they are
matched with a mentor. They maintain their connection to the group through weekly
meetings and informal contact; they also observe in each others’ labs, take trips to
colleges and go on overnights to explore aspects of science and nature in group-building
activities. Seniors compete in science fairs such as the New York Academy of Sciences’
Science and Technology Expo and the finalists compete in the Polytechnic University’s

Science Fair.



Evaluation has included both internal and external analyses. In the first three years
of the program’s operation, staff documented program activities and participant
responses. 'Two formative program evaluations (1995-96 and 1996-97) were
conducted by Barbara B. Seruya, PhD. Seruya conducted interviews of participating
students and a focus group with students as they left the program (class graduating
summer of '95), and conducted interviews and a focus group with students who were in
the middle of the program (class graduating summer '96). The second evaluation
summed up the collective experiences of two PSC cohorts. A majority of students
reported that they had found the program to be more challenging than they had
anticipated (and they liked that higher level of expectation). They said that they liked
working with a small group of like-minded students, had learned computer skills,
found the research to be difficult but worthwhile, and felt they had a firm grasp on
what the life of a scientist was like. Seruya also noted that the students complained
that it was hard to fit PSC into their already busy schedules, and that commuting was
a stress for some. “One would conclude from all the findings thus far that the students
find the experience of participating in the PSC program a valuable one,” said Seruya.
Another external program evaluation was conducted by Inverness Research Associates
in 1998. The study included interviews and focus groups of current and alumni PSC
students; surveys of graduates; and interviews of teachers, scientist mentors, and
program staff. The report noted that approximately two-thirds of those students had
chosen majors related to science and/or to fields they would have been exposed to in the
Museum. It also offered formative program suggestions, including reevaluation of
mentor/student relationship, and tailoring the program to the needs of the individual
student. The evaluators noted that some students were ready to start their research
earlier, while some needed more preparation. The study concluded that students'
experience in PSC was overwhelmingly a positive one. They concluded that the
program was good for the students and good for the museum as well (in terms of
publicity and in terms of exposing different groups to each other and helping to dispel
stereotypes both about scientists and about New York City high school students).

Inverness continued as an evaluation partner through 2001, shifting the focus from
external evaluation to building the program’s capacity to assess program goals and
student outcomes. Inverness developed six measures for tracking program activities,

student participation and experience, outcomes for students.



In 2000, project staff and the director of Youth, Family, and Community Programs
conducted an extensive internal review of the program. They identified areas of
strength and weakness, and reorganized the program with a more coherent curriculum

and experience focused around the four strands related to the conduct of research

described above.

ASCEND Genetics Program

Established 2002
20 10™ and 11" grade students annually

« 'Two-year experience for high school students in genetics, genomics, and genethics.

e 20 students in each cohort. Ultimately 60 students in program at a time.

o First year students take three seven-week courses, one each in fall, winter, spring.
Interspersed with field trips. At least 10 hours of class and lab time, plus an
additional 5-10 hours of field trips.

« Each course followed by six weeks of structured and open-ended activities.

o Second-year students work with scientists at AMNH in their ongoing research
projects, rotating through two projects during the year, at least one afternoon a
week.

o At the end of each course series and throughout their second year, students engage
in roundtable discussions to identify, analyze and address ethical, legal, cultural

and social implications of genetic research.

AMNH ASCEND is a new model afterschool program of the American Museum of
Natural History (AMNH) that focuses on the burgeoning fields of genetics—the study
of patterns of heredity, genomics—the study of the structure of genes, and
“genethics”—the legal, ethical, and social and cultural implications of the new
discoveries. It offers a two-year program that includes an intensive series of courses,
hands-on activities and laboratory experiences, field trips and career development
opportunities, and educational support and connections to their formal school
experience. The program responds to a workforce crisis and to the need for changes in
biology education in response to the new discoveries in genomics and the new

technologies and techniques that are making these discoveries possible.



AMNH Biodiversity Project

Established 2002
10 high school students annually in intensive research
100 high school students in courses and field trips

The AMNH Biodiversity Project engages New York City high school students in a
program of field exploration and research about aquatic systems with particular
attention to local water and watershed issues. The program in 2002 is focused on the
watershed west of the Hudson River, which supplies 90% of the city’s drinking water,
and the physical, chemical, biological and societal factors that affect the quality of this
water. Students explore problems of waters in both urban and rural environments
and how these in turn affect the populations dependent on the water. They purpose is
to build students’ awareness, knowledge, and skills about the state of biodiversity
locally, and to use the Museum’s networks and resources to understand the global

implications of local issues.

o Two components: a series of courses and introductory Museum experiences,
serving 80-100 students; and an intensive field work and research based project for
8-10 students.

¢ Courses and introductory museum experiences. Behind-the-scenes tours,
conversations with Museum biodiversity experts, and a selection of short courses.
Five courses in hydrology and watershed-related topics, including aquatic
invertebrates, wetlands ecology, and water monitoring.

e Research and field project. The field work and subsequent student research are
extracted from The Globe (www.globe.gov) program’s hydrology component as well
as the Museum’s own “Biodiversity Counts” curriculum. The measurements used
in the Globe program are standard for water quality testing and assessment:
transparency, water temperature, dissolved oxygen, pH, electrical conductivity,
salinity, alkalinity, and nitrate level. In addition to using hydrology protocols
students collect data regarding Benthic Marcroinvertebrates (BMI), to investigate
the aquatic life that is critical to a healthy watershed.



AMNH Astrophysics Program (Intensive High School Component)

Established 2001
20 high school students

The Hayden Astrophysics Program at the American Museum of Natural History is
designed to identify young people with a special interest in astrophysics, particularly
those from underserved neighborhoods and from groups underrepresented in science,
and support their learning and achievement. It seeks to make available to young
people throughout New York City the unique resources and expertise of the Hayden
Planetarium. The intensive research component for high school students provides
them with:

o Comprehensive interdisciplinary astronomy curriculum that covers cosmology,
astrobiology, astrophysics, and chemistry.

¢ Focus on the tools and technologies that astronomers and astrophysicists use to
understand the universe.

o Short- and long-term research projects designed in concert with the Museum’s

scientists
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Science Education and liaison with Museums in England and Wales

B B R ISOZAKI, Tetsuo
EBRFRERHEFEMNIA  Graduate School of Education, Hiroshima University

BE.REOT V7 —HBREBECHFTREOFAMEZRT X —7— FiX. %81 TH 5,
#B/E, FREFIENY T3, ABICbEYTbh3 b &, FOLHIREFED
PRt 3 b0 L L THBERME ST bhiz, BEHFIZBWTHL, FYatr -
YH¥a25LDEARY T T —R2a— AT —FROBERSEEL, LViUMELEE
REFRREL BT Lo Ro7, 5, RS, F-REFHSITHET L, FK
DL EHEREEE I Y AL, BEEZEVEOHOABRENME ST DL ICho
T&-, TOEKRT, BIER, 2R EWDEOBE - B SO THEZ2ZBRAZR LTV
b, EEZXD

The key word that shows the directionality of the educational reform produced by the prime minister,
Tony Blair, and the New Labour Party is ‘learning’. Learning has been assumed to be continued
by everyone through their entire school education and life, and the museums and galleries have been
regarded as the social institutions which offer the opportunities for everyone to do such diversified
leaming. In science education, museums have gradually come to be regarded as important
resources for teaching and learning since the National Curriculum, the National Strategy for the
National Literacy Strategy and the National Numeracy Strategy were introduced. On the other
hand, it has come to locate the education in a centre role of the museums and galleries while
achieving closer cooperation with schools so that the museums and galleries may correspond to the
new ‘learning society’. So, it can be said that the new cooperation and relationship between

schools and museums and galleries have been developed.

F—J— F: 4 X1 X (England and Wales) . #1*£4E (Science Education) . 2Bt % (learning

society) . £ESE (lifelong leaming) . {HMAEHE (Museum Education). F< 3+ - A
1) %2 35 L (National Curriculum)
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A Y R2$51F 5 FSC (Field Studies Council) D#FTEDH
Field Courses run by the Field Studies Council in Britain

=% EE MIYAKE, Shiho
WP RERERFH Kobe University, Faculty of Human Development

BB . 74—V R« REF 4 —X - BN (FSC) 1L, BHIEELTRTOAIZ) &
Fy h—)95, HEXZEMETH D, 1943 FICRIENTLE, EEND 16 D%
—lZBW T Y MY —F hb—=rFuadas b, HIES0 S5 A, HIR, BV ER
SEFICBIIA M L—= T Ly —a—REFE LTV D, FSCOEBTu /J LIt
KELHMTT, —AxEE LIBH - AFMENRH D, — XA E T, BIAVERFGEXRE
LT, BR. R, 350, BR~OBFEZET LS RS HIREEL T 5, RE - £1E
BMETCIE ATV R, Uz—nX TANT L FIZBITFBRH Y 2T ARV T NR
DEFHCRLI-AB L 2-> T3,

AT, FSCOEBIRNA L. —BAX 705 AMIHOVWTEENRMBAEL-NEL
Pl ET B,

The Field The Field Studies Council (FSC) is an educational charity committed to bringing
environmental understanding to all. Established in 1943, the FSC has become internationally
respected for its national network of 16 education centres, international outreach training projects,
rescarch programmes, information and publication services and wide range of fascinating
professional training and leisure courses. The FSC provides learning programmes both for the all
ages and school children/students. For people of all ages, it gives informative and enjoyable
opportunities and the ability to discover, explore, be inspired by, and understand the natural
environment. The courses for school children/students meet the demands of all levels of the main
curriculum and specifications for England, Wales and Northern Ireland.

This report outlines activities of the FSC and shows an example about the courses for all ages.

F—=I—F: 4= EF-REF4—X - Yo, EE, 21—V EEIE—,
74— FEBIOITSA
Field Studies Council, Britain, Field Centre, Field Course
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(“Look Out for Mammals’ : an Identification

Natural History

Birds and other Plants
Flowers and other Plants
Habitats and Conservation
Family Wildlife and Discovery

Eco-Adventure

Workshopj D a—X{ZBMULT=, LATIZ,
ZDa—AERBNT D,

History and Archaeology
Painting and Drawing

Crafts and Traditional Skills
Photography

([2—2DE)
ZOa—ATE, KEOHILEWE R D

Other Interests

Walking, Exploring, Geology and General

42
111
97
34
45
83
24
121
46
42
30

TENTED, A - BEE - BEFSO
WL EFRET DL, FLT. EER
BTk, WILEBORERE & D7D

#£3. [ ‘Look Out for Mammals’ : an
Identification Workshopt MA4 L a—L

W, rf PV » B N
DREHHEERT ENTED, T—A [T =
The Mammal Society @ kb L—7F—A35i#4- 15:00 | s sy
3, WEE. RATA FOIEMC, EBZ/ND o L
R 20:30 | B A IED
HOHERL, L A ')@ﬁ’i’%ﬁﬁ‘éﬁm Ry le—tavFrrEritks |Fa4
79, I—ADORTRIRRE EMT 5, 1ean
. . ] 93| buyssay
BRT4UL. The Mammal Society/Field 9a0|ns 72 b T I DEN - RE | - T
Studies Council 7*& [Certificate in Basic 11:00 f¢k8
S ) et 115 [aLEsn s R S D E RN BB
Mammal Identification Skill} A% 5. X Y P — oy
5. (Field Studies Council, 2001) 12:30 | 1 £
13:30| 5K A HDEDOHAR i
. 15:00 |sigLghet & dsit @
(R4 22— ERE) 15:30 | ks
A—RADAT TV a—IFIDL S TH 16:00| 0 YD —R 5 » TOHE Lizdd
o712, [Certificate) #4253+ 23— Th- :;2 fza:ﬂz.g*rawnmwwnm 22
T2 eMh, BELPLORF S 2 —LC 19:30 | 9F A FE B 2R
Ao TV, L L
_ 9:W0|oryo—2ET5 o 7ORE
BMEIL, LtE6 A, B2 ADFHS A 11:00 | gL OB & 17 ma
—("&)’Df:o IDA—=RATIERAST Y 2 — )T 11:15 |SfL @ DY A 2026 DIEE ma
. - 12:30 | RO EA S 1 ma
- T, WILBHOREEMLFED LT, 13:00| @&
BA NG TC, W EEL-D . BiR% 13:45 | G4 & M-SR S
BELIZOLE (BRI, 74—AFby [ oot
Z—OWWEITIT, WO RES L7, Wil 16:00 |85 T




W2 RET H1-HDRERER SN
(BE2), EEOPIZIE, B, BH, &,
INBVID B END T, BME IR
DEMZENR O DT E R L, I
% RET DO DORKEEEFEA TV
(BE3), A7 a—NOEEAIZTD
NIRRT, MBEILE<oh-E#
PRIETH LR EOFEE LD - 12,
[Certificate] I, I—ADFEHKBIZHE

B 1. BACHHORAEEETD fEh-RBIZER L-BmMEICHBE
ft&hi,

el

N2 BESIZHA5hEEAEORHOTRE

BRI BHRERUNSEETI80E



. BHYIZ
FSC AR+ AT a5 MMIBWTC, TU M RT 27 AN—ALIEI ) 27 LRV
SRR I EERTHRTWS, £, 7HNV Fa—Ri, HEEilm HH0i3 (BL
) Lotk dk, AAORBRIZKR I FETH D, £ LT, FEOREL, FSCHE
DEHAY v 7, HIEOHMFENRIT-TWD, ThbDZ Ltk v, FSC TIIFEEHR
FRb-HOBWEF T 0 /T LAORENRTIEICZ>TVH EEZXLND,

2% R

Edwards.R : The NAFSO Directory of Field Studies and Environmental Education Centres and Consultants,
Association of Field Studies Officers, 1994.

BA #:Me2E KEOY . —AFER, LT REE B IRENEE~ORT-Bf %7
0 AT HEREE-T 17 4—A R BinL 7k, WIRESL, 21-53, 1997,

Lowe.P & Goyder.J : Environmental Groups in Politics, George Allen & Unwin, 1983.

ZEEN - BFLEET AT FRBIID 74— FER-T VBT« T4 — N RS —
Y& PLE LT —, MBOLT, Vol.45(11), 60-63, 1996.

ZEEN - ERBIT AT NN T ST AOK R TF LF— s T4
by — U & LIt —, BREEETIFR, Vol. 22(1), 47-53, 1998.

ZHEEM  KEICBT BIRRIUED 7 « — FERORHE—T—A T — b - T4—N P F—
B E LB —, BEETIIR, Vol  23(2), 130-137, 1999,

Field Studies Council : FSC Courses 2002, 2001.



VI. FREVFREMENEET VAT L
—# L VA REME &AM —




The Knowledge Creating Classroom and The Global Knowledge Creating Web

Edward A. Jones, Ph.D.
Center for Global Communications, International University of Japan

Abstract — The development of web and videoconference-based learning is blurring the distinctions
between formal and informal science learning. Today a great deal of emphasis is placed on collaborative
and exploratory leaming in both settings. The Fulbright Memorial Fund Master Teacher Program is
currently exploring of more effectively integrating institutions and leaming methods into a seamless
system of leamning. The outcome has the development of the concepts of The Knowledge Creating
Classroom and The Global Knowledge Creating Web.

1. Introduction

The Fulbright Memorial Fund Master Teacher Program was started with the goal of improving the use
of technology in collaborative environmental education between Japan and the United States. Over the
course of the past five years it has expanded from 10 participating schools to the current network of 56
schools. In the process, the participants have explored and developed a variety of methods and practices
to enhance teaching and leaming experiences. Taken together these developments constitute a new
approach to collaborative education that is defined in terms of two elements - The Knowledge Creating
Classroom and The Global Knowledge Creating Web.

‘The Knowledge Creating Classroom is a classroom in which teachers and students have access to
technologies that enable them to blend simulated experiments, online searches and interactions with
experts. It also enables the teacher to orchestrate the learning experience in the most effective fashion to
support inquiry based learning and collaborative activities. It differs from current practices in that it
places the teacher in a central position in monitoring and shaping learning rather than either delivering

information or serving as a “guide on the side”.

The Global Knowledge Creating Web is a network of institutions and agencies that are interested in
supporting and participating in the learning process in partnership with schools. It includes organizations
such as the Space Agency, museums, science and technology foundations and universities. Its principal
characteristic is the willingness of these groups to work together to open up resources to classroom

teachers and students. Its members make their resources accessible by providing them on line and



through interactive videoconferences and other distance leaming technologies. They also provide
directories and other means by teachers and schools can identify and make use of their resources.

2, The Development of Resources

The ideas underlying the two concepts have been generated from the experiences of the MTP program.
At present the program is undertaking a process of action research designed to test out the concepts
involved. At its heart is the organizational concept of a leaming fractal. In this case, learning fractals are
networks of institutions, agencies, and schools that are developed around the education faculties of
universities. Each fractal includes one regional university that brings together resources and people from
interested organizations in its area to focus on a given science education topic.

Miyagi University is helping to pioneer this process through linkages with an MTP school and a regional
science center. It is also developing linkages through MTP with

The University of Wisconsin, a local science center in Wisconsin and an MTP school. These groupings
are a pilot project for the fractal forming process. Similar efforts are being developed among other
participating communities.

The participants in the program are selected from schools that have been part of the Fulbright Memorial
Fund Teacher Program. On the American side, this means that one of the three team-members has
travelled to Japan for a three-week study tour. On the Japanese side this means that school was part of a
host community for the Teacher Program. So this represents an initial screening process.

Acceptance into the MTP program is based on an application in which the applying team describes a
proposed project to be carried out with a partner school in the other country. All of the members agree to
participate in a biodiversity project that involves collecting insects in various biota near their schools.
They also agree to leam to use and implement Internet based technologies, such as web page
development and online videoconferencing. The MTP provides training in these areas and some
technological support.

Training sessions include n-person orientations and online sessions. During these activities, the teachers

and students learn about project methods including insect collection techniques. They also leam how to
be familiar with the technologies and the American teachers are given some instruction in basic Japanese.



They are also introduced to government agencies, museums and other institution that can provide them

with resources and assistance.

All of this preparation is aimed at giving teachers the knowledge and confidence they need to serve as
leaders in developing Knowledge Creating Classrooms. Throughout the project, they are expected to
develop and maintain contacts with their counterparts in each nation by way of Intemet technologies.

They are also encouraged to engage in innovative activities utilizing these technologies.

3. Defining and Assessing Performance

At an individual level, each of the schools has particular accomplishments that it must attain. The most
basic one is the carrying out of the biodiversity survey and the posting of results on a special web page.
Each school has the task of organizing insect collection teams and marking off areas in which they are to
gather insects. This insect collection is scheduled for a given week in the spring and then again for

another week in the fall.

Afier the students collect their insects, they classify them using an interactive dichotomous key. The
results of this classification and information on weather and other conditions affecting the collection
process are then posted on web pages that are accessible to all participants. The participants can then use

these results for simple comparisons or more complex analyses.

Each school develops pair project activities with its partner school. These can include such things air or
water quality testing, phenology studies, perceptions of the environment and bioethics. These projects are
developed during the American teachers’ four-week residence at their Japanese partner school in July.
They are then implemented during the Fall and Winter months at which time the two schools engage in
regular communications and exchanges of information. This process effectively creates Knowledge

Creating Classroom in each school.

When these classrooms are brought together with outside institutions and agencies, they can be
organized as fractals. The assessment of the organization and performance in the fractal system is more
complicated than the simple measurement of student or school achievement. It must also address the
reactions and attitudes of the teachers and the other participating organizations. This is particularly
important in terms of the determination of the cost-benefit ratios of the program and the achievement of
secondary goals — such as increased interest in attending or becoming involved with museums or other

organizations.



The approach that is being taken in this process at present is one of action research. It is very commonly
used in studies of group behavior, particularly in organizational learning. It was developed by Kurt
Lewin in the late 1940’s as a means studying group processes and decision making. During the late 20"
century it was adopted by organizational learning researchers.

Action research involves creating a phenomenon and studying it at the same time. In its initial phases the
study is observational, basically ethnographic in nature. As the phenomenon develops with increased
participation the research and observational methods are expanded to include controlled studies,
particularly the gathering of numerical data. It is particularly useful to the MTP program at present, since

it has a small sample size the high number of variables involved in each of its elements.
4. Expanding from the Pilot/Prototype Phase

During the pilot phase, the action research focus will be on building local and regional fractals. However
a true Global Knowledge Creating Web must be able to draw together its various components into a
larger integrated system which expands the potential for knowledge and resource sharing. The steps
involved in this require both a conceptual framework and practical methods for sharing resources.

This process is currently being undertaken by way of a consortium building process that has recruited a
number of Japanese national universities. Representatives of these universities are engaged in identifying
potential resources for participation in local and regional fractals based around their teacher-training
programs. As these fractals are implemented, it will become possible to build them into a network of
resources that will be accessible by all of the larger networks’ members.

This development will require the establishment of protocols for resource allocation and collaboration.
These can only be arrived at by way of the experience acquired through the action research method.
However expansion beyond the initial phase will depend on being able to provide a broader array of
performance data. So the members of the network will have to develop and implement controlled studies
as part of the process of phasing in a more systematic Global Knowledge Creating Web.

5. Future Directions
As it is outlined here, the Global Knowledge Creating Web focuses particularly on the sciences. This

provides a very important opportunity to objectively assess its potentials. However the concept of an
integrated knowledge production and distribution system need not be limited to specific science topics.



In fact it offers a great deal of promise for the development of communications and resource sharing ina
variety of other subject areas. Consequently its application to the study of science should be treated as a

first step in its expansion to other areas of study. Once the fundamental methods and protocols are clearly
established and tested, it will be possible to begin implementing them in other areas of education through

a similar sequence of action research followed by quantitative research.
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