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National Center for Technological Literacy
Opening Doors for Engineering Education
Eye Opener Program Turns 40
Boston Public Schoolchildren See Science Through New Lenses
Falling for Science: Objects in Mind
by Sherry Turkle, Abby Rockefeller Mauzé Professor of
the Social Studies of Science and Technology at MIT

FI E LD NOTE S

When Missions Collide
How did the former dean of the School of Engineering at Tufts
University come to be president of the Museum of Science?
Interestingly, the story Yannis Miaoulis tells is full of surprises
and serendipity.
“It all began when I got lost trying a new route to work and
ended up in the parking lot of the Hale Middle School in Stow,
Massachusetts,” he says. “I got out of the car, introduced myself
to the principal, and the rest is history.” Yannis started getting
involved with the Hale students, including helping one eighth
grader with her science fair project. Jenny not only won ﬁrst prize,
but went on to build science labs for children in Tanzania and
completed her PhD in international education.

>

Yannis Miaoulis and an Artificial Intelligence Robot
(AIBO) surrounded by a group of eager young scientists

IOANNIS (YANNIS) MIAOULIS, PhD

joined the Museum of Science as
president and director in January 2003.
An innovative educator with a passion for
science and engineering, he championed
the introduction of engineering into the
Massachusetts public school curriculum,
making the Commonwealth first in the
nation to develop a K—12 curriculum
framework and assessments for
technology/engineering. His dream
is to make everyone scientifically and
technologically literate.
The Museum of Science is the
country’s only science museum
with a comprehensive strategy and
infrastructure to foster technological
literacy in both science museums
and schools nationwide.

While working with Jenny and observing the limitations of the
standard science curriculum, Yannis began to dream about how
to inspire the next generation of engineers and innovators. He
believed integrating engineering as a new discipline in K – 12
education was the key.
Back at Tufts, he and Chris Rogers, professor of mechanical
engineering (and future Museum of Science overseer), soon
developed the Center for Engineering Education Outreach and
raised federal and philanthropic funds to support the work of
the group. The center then partnered with the Massachusetts
Department of Education in 1998 to develop a K – 12 curriculum
framework and assessments for technology/engineering for
public schools.
But there came a point when Yannis realized that a larger, national
platform and partner were needed to scale the initiative beyond
Massachusetts. Meanwhile the Museum was looking for a leader to
expand the efforts of outgoing president David W. Ellis to provide
more technological and engineering content in educational exhibits
and programming.
Fortunately the man and the Museum met and in 2004 launched
the National Center for Technological Literacy® (NCTL®). Since
then, NCTL has introduced programs to schools in all 50 states,
and the Museum has become the leader in presenting technology
and engineering as equal partners with science in museums and
science centers nationwide. Both the Museum and NCTL are
advancing the new national agenda in important ways.
To learn more about NCTL and its programs,
see stories on pages 2 – 9.
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In this picture of an F-1 engine being installed on the
Saturn V S-IC flight stage at NASA’s Michoud Assembly
Facility, we see the coming to fruition of the engineering
design process. Discovery and innovation are precisely
what Museum president Yannis Miaoulis, who also serves
on the NASA Advisory Council, seeks to inspire among
visitors to the Museum and among schoolchildren
nationwide through the work of NCTL.
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Using balloons, tape, and a few sheets of paper, can
you build a bridge that spans three feet, bears the
weight of a textbook, and supports itself? Sure you can!
And had you been at the Museum on March 4, the 50
teachers and administrators gathered in the Skyline
Room could have helped you figure out how.

NCTL: Opening Doors for
Engineering Education

>

(above and right) Teacher training and professional

development are key elements in both NCTL and Museum
of Science efforts to improve engineering education.
Here teachers participate in different training sessions.

The event celebrated the successes of the ﬁrst ﬁve years of the Gateway
Project, a Museum initiative that helps Massachusetts school districts
align their curricula with state technology/engineering standards.
Gateway teams reconnected and exchanged ideas, and NCTL vice
president Yvonne Spicer outlined a plan for the project’s future.

Helping Schools Meet Benchmarks
In 2001 Massachusetts became the ﬁrst state to require all K – 12
students to study technology and engineering. In response, the National
Center for Technological Literacy (NCTL) launched the Gateway Project,
which currently supports 54 districts.
Educators participating in the program have access to workshops, online
forums and databases, and a rubric for assessing their district’s needs.

MUSEUM OF SCIENCE

3

The project’s ﬁrst three years were funded by a grant from The Institute of Museum
and Library Services, and subsequent support has been provided by an anonymous
Museum donor. In addition, many schools partner with local businesses and colleges
to develop their programs.

Making Learning Fun
The Gateway Project makes technology and engineering education accessible for all
children, promoting hands-on projects that make lessons fun for a variety of learners.
The balloon bridge lesson cited earlier is just one of the learning-by-doing tasks
presented in Brenda Neagle’s class in Middleboro, Massachusetts. These budgetfriendly lesson plans bring engineering skills into students’ everyday worlds, using
common objects like newspaper and paper clips to teach kids to analyze problems,
make observations, and explore concepts.
For Casey Tate of the Quincy, Massachusetts public school system, the fun aspects
of her class have opened doors for students who ﬁnd school difﬁcult at times.
“Sometimes I’ll see students who normally struggle behaviorally or academically
really excel in my classes,” says Tate.
>

(above) Teachers attend

the Gateway Project
five-year anniversary event;
(below) Collins Middle
School teacher Bonnie Muse
conducts an investigation
with Museum of Science
teacher educator Lesley
Kennedy; (opposite page)
Rich Monagle, a teacher
from Winchester Public
Schools, shares lesson
ideas at the Gateway
Project reunion

Mapping the Future
The Gateway teams have made signiﬁcant progress in achieving their goals over the past ﬁve
years. However, there is still work to be done. Given sufﬁcient funding, Gateway hopes to add
50 teams in the next three years, supporting the engineering and technology education of
another generation of students.
You never know: ten years from now you may be driving on roads designed by an engineer
who started her career with a bridge made of balloons. ■
For more information on NCTL and the Gateway Project, please visit mos.org/nctl.

NCTL LEADERSHIP
Ioannis N. Miaoulis
President and Director, Museum of Science
Founding Director, NCTL
Lawrence Bell
Senior Vice President, Strategic Initiatives,
Museum of Science
Associate Director, NCTL
Christine Cunningham
Vice President, Research & Educator Resource
Development, Museum of Science
Yvonne Spicer
Vice President, Advocacy and
Educational Partnerships, NCTL
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NCTL AND THE MUSEUM OF SCIENCE

When Yannis Miaoulis joined the Museum of Science in 2003, he brought with him a mission of introducing
engineering as a new discipline in schools nationwide (see story, inside front cover). He, the Museum, and generous
benefactors such as Sophia and Bernard M. Gordon then worked together to create and launch the National Center
for Technological Literacy (NCTL) in 2004. NCTL’s mission includes both Yannis’ original dream of promoting K – 12
engineering education as well as the Museum’s vision of presenting engineering and technology as equal partners
with science in museums and science centers across the nation.
Both NCTL and the Museum of Science seek to inspire the next generation of American engineers and innovators.
The urgent need to address the national and global challenges of energy, healthcare, and security has arisen as a
national priority, making the missions of NCTL and the Museum more vital than ever.
NCTL fulfills its K – 12 technology/engineering mission through: an advocacy program to introduce new engineering
standards and assessments in schools nationwide; the development of many curricular materials such as Engineering
is Elementary (EiE); and professional development programs such as the Gateway Project.
MUSEUM OF SCIENCE

5

21st Century Learning:
Engineering is Elementary (EiE)
Makes Its Mark in North Carolina

>

(this page) Using the

engineering design
process, 5th graders plan,
create, and design platforms
made of marshmallows and
noodles; (opposite page)
a teacher helps students
explore motion and design
through the use of a yo-yo

What happens when students are encouraged to fail? Educators at the Rachel Freeman School
of Engineering in Wilmington, North Carolina, are learning that this unorthodox teaching
principle may help students become successful 21st-century learners. In itself, this is quite a
departure from how the American education system has traditionally functioned. When
encouragement of trial and error is combined with an emphasis on teamwork and the
possibility that more than one right answer exists, this new educational model poses great
challenges for educators and even greater opportunities for students.
Challenge is not a new concept for North Carolina’s New Hanover County. In 2006 countywide
school redistricting eliminated a structure that had been designed to avoid concentrations of
poverty. Neighborhood-based schools became the standard, and students were sent to schools
closer to their homes. Realizing that teachers in low-income neighborhoods faced unique
difﬁculties, county ofﬁcials created several magnet schools that could focus on a speciﬁc theme
and eventually draw students from all over the county.
The Freeman School, whose new makeup would consist of mostly African-American
students—80% from low-income households—chose engineering as its theme. In
researching potential curricula, educators came across the Museum’s Engineering is
Elementary (EiE) program. Designed to foster engineering and technological literacy,
EiE utilizes 20 hands-on units not only to teach science, technology, engineering,
and math (STEM), but also to connect to literacy and social studies.
When Freeman’s planners contacted the Museum for more information, they discovered that
an EiE-trained educator worked close to their district. Liz Parry, an engineer and educational
consultant at North Carolina State University, would soon become an integral part of the
school’s transformation.
“Engineering is an equalizer,” says Parry, who was thrilled to be part of the Freeman project.
She says engineering put these kids, who came to Freeman from 19 different schools, on a level
“learning-by-doing” ﬁeld. Teachers at Freeman were equally excited about the school’s theme,
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Students at the Rachel Freeman School of Engineering show off their engineering skills

but they knew little about engineering. “I started at ground zero,” says Parry, who trained the teachers not
only to see education in a different light, but also to place engineering at the center of their endeavor.
When Freeman opened its doors as an engineering magnet school in 2007, the challenges facing students
and educators became very real. The ﬁrst 500 students had come from schools that had very different levels
of discipline. They had little experience with teamwork, and many had trouble adapting to Freeman’s highly
structured environment. “The school had high expectations of the kids, and the kids weren’t used to that,”
says Parry.
As the ﬁrst year progressed, teachers noticed a change in the students, who began to look forward to their EiE
lessons and seemed inspired to learn. Discipline problems decreased signiﬁcantly, and standardized test scores
increased. Today, while there remains room for improvement, educators know that complete transformation
will take time, particularly because these students faced disadvantages from the onset. More importantly the
children are gaining conﬁdence as learners. “The perceptions of their abilities changed,” says Parry. “Students
who didn’t see themselves as ‘good at school’ have discovered that they can create solutions to engineering
challenges that are held up as models for the rest of the class.”
Administrators from a nearby county were so impressed by Freeman’s success with the EiE program that they
approved an engineering-based school in their district. “Freeman showed them what it could do,” says Parry,
who will once again join forces with the school educators and the EiE team to open Wake County’s Brentwood
School of Engineering next year.
EiE is built on the belief that everyone can engineer. The Rachel Freeman School of Engineering has proved
this and is well on its way to proving that anyone can learn, and anyone can succeed. ■
To learn more about Engineering is Elementary, please visit mos.org/eie.

WHAT IS EiE?

The Engineering is Elementary (EiE) project introduces students in grades 1— 5 to the
human-made world. Through illustrated storybooks, diverse child characters encounter an
engineering challenge. Four EiE lessons help classroom pupils learn more about engineering,
and they work to generate solutions to a similar problem. Working in teams, they use their inquiry
and problem-solving skills, knowledge of math and science, and their creativity and imaginations to
design and test possible solutions. In the end, students realize that everyone can engineer!
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The Growth and Reach of EiE

506,050
51,987

150,649

246,424

Numbers are approximate

FISCAL YEAR

TEACHERS

STUDENTS

2003 – 2004

8

200

2004 – 2005

47

1,375

2005 – 2006

901

24,100

2006 – 2007

4,866

147,325

2007 – 2008

10,228

428,700

2008 – 2009

14,983

955,110

2008 - 2009 data is as of April 2009
(represents 3/4 of the Fiscal Year)
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For more than 15 years, the Museum of Science,
partnering with Thomson Safaris, has sponsored
Timeless Tanzania safaris. Led by two distinguished
Museum educators, Ken Pauley (recently retired but
continuing to work as a trip leader) and Lucy Kirshner,
the trips are designed to expose their participants
to the culture, history, peoples, flora, and fauna of
Tanzania. The following story is one participant’s
reflections on her experience.

What to Observe? What to Wonder?
Lessons Out of Africa
by Penny Peoples

>

(l to r) A lion sleeps; two Grey-Crowned Cranes

check out a swamp; a giraffe dines on Acacia thorns

For two weeks in January 2009, I had the rare and stimulating
experience of going on the Timeless Tanzania safari. My fellow travelers
included a diverse group of 13 who quickly bonded as we bounced and
jolted our way through the Tarangire and Serengeti National Parks and
the Ngorongoro Conservation area in three safari vehicles driven by our
African driver-guides: Samson, Abel, and Abdul.
Ken and Lucy’s safaris are not about luxurious living, nor are they solely
focused on seeing as many species as quickly as possible. Instead they
immerse adventurous participants in the Tanzanian experience. They
seek to heighten and deepen participants’ powers of observation and
ask them to use their “ﬁve and country senses” to see, hear, smell, taste,
and touch whenever possible.
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With the tops popped up and open on our safari vehicles so we could stand on the seats
and see all around us, we rumbled our way over deeply-rutted roads, alternately awash
in dust or water, constantly trying to see what our drivers pointed out even as they
struggled to keep our vehicles upright. We traversed vast, endless plains, explored the
gigantic volcanic caldera that is Ngorongoro, and visited the Oldupai Gorge where early
hominids have been found, all the while marveling at the fecund, teeming, surging,
sometimes-migrating wildlife and birds of so many colors, shapes, and varieties.
Although I was unable at ﬁrst to see many of the things to which Ken, Lucy, and our
guides would point, I was amazed to discover how quickly my observational skills
developed. Within a day or two, I began to make out, on my own, a tawny brown patch
up in a tree or on a Kopje (rocky outcropping) and recognize it as lion, or discover
the lovely little dik-dik (the smallest of the African antelopes) hidden at the base of
a bush before it ﬂed.
>

(counter clockwise)

The elusive dik-dik shows
his face; Masaai women
welcome us to their village;
the “peaceable kingdom”
in all its glory

Often when we came upon a group of animals—vervet monkeys cavorting in a tree near the
road, two lion cubs pouncing on each other and wrestling with the femur of some dead animal,
or a family of elephants carefully surrounding their young—we would marvel at their singular
qualities as well as their very special behaviors. Sometimes we had to laugh at the animals and
ourselves when we observed behaviors that seemed rather akin to some of our own.
Incredible as all the fauna were, they were not the sole objects of our observation. For this
period in Tanzania is one when the ancient and massive baobab trees are leafed-out and green,
the acacias in bloom, and the “sausage trees” laden with their large sausage-shaped fruits.
Interesting geological formations and phenomena and ever-changing weather patterns kept
us on the edge of our seats as well.
In this caldron of creation, we attended equally to human life. Thanks to Ken and Lucy’s long
friendships with the Tanzanians and their support of certain local schools, we had the amazing
opportunity to visit two different schools. We marveled at the sweetness and discipline of the
children and at the dedication of their teachers, who must work with some 50 students of
different ages in classrooms virtually devoid of books, paper, and pencils. Sometimes we
applied our American viewpoints to their situations until we learned to shift our perspectives.
I eventually realized, for instance, that a child from a Maasai boma (village) living in a
dung-and-stick, thatched-roof home too low to allow adults to stand and too dark to allow
much vision might welcome the opportunity to live in a dormitory that struck me as spartan
in the extreme; especially when it meant that this child would gain an education and perhaps

“Travel with Lucy and Ken was eye-opening,
intimate, and refreshingly honest. They both
interpret Africa with an appreciation of the animals,
humans, and flora. I came away from this trip with
much fondness for the country and the people we
met. And, in addition, we had a great time!”
JANE PAPPALARDO ,
world traveler and Museum supporter
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an opportunity for a richer life. What had at ﬁrst struck me as terrible deprivation became, as I saw with
new eyes, an opportunity to advance. I came to appreciate keenly the wonderfully positive attitudes and
eagerness of the students and teachers we met as well as the dignity and beauty of the Maasai people.
After richly stimulating days, evenings around the campﬁre became times of joy and laughter as we
compared notes on all we’d seen and experienced and asked many more questions of Ken, Lucy, and
ourselves. The forced intimacy of this kind of travel led quickly to the making of many new friends—
friends, I hope, for years to come.
I returned to the United States with a renewed appreciation of the many blessings I enjoy in America,
and a profound gratitude for the way my universe was expanded by our amazing Museum of Science
educators and leaders, my fellow travelers, and all I had experienced on the Timeless Tanzania safari. ■
If you are interested in learning more about these adventures, please call Holli Adams at 617-589-0324
or email tanzania@mos.org.
MUSEUM OF SCIENCE
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For 40 years, the Museum of Science has sparked
the imagination of some 80,000 children from Boston
neighborhoods through its Eye Opener program.
Supported by the Germeshausen Family Foundation
and others, 2,500 – 3,000 second graders per year
from 45 – 60 Boston public schools explore the
wonders of science for free and share their experiences
with their “Museum friends,” a group of dedicated,
diverse volunteers in their signature red coats.

Eye Opener Program Turns 40

>

(l to r) Students pile out of a bus at the Museum;

Eye Opener volunteer Josephine Rosmarinofski
leads her 2nd grade friends through the Butterfly
Garden; a student takes a closer look at a butterfly
through his magnifying glass

On Tuesday mornings, as 100 second graders converge in the Museum
lobby, it’s hard to tell whose eyes open wider—the youngsters, many
of whom are visiting a museum for the ﬁrst time; the adult mentors;
or the high school students, learning to be Museum guides. This
signature program spans three generations and is an “eye-opening”
experience for all.
According to Eye Opener program coordinator Diana DeLuca, an
Eye Opener visit is not just a ﬁeld trip, but a unique all-in-one learning
experience that begins the week before with a visit by Museum staff to
the school. When the children pour out of the buses the following week,
they are primed for their tour of the Live Animal Center. Led by their
adult and teen “Museum friends,” the second graders may marvel at
a live alligator, climb on a seesaw to learn balance, listen to a friend’s
heartbeat with a stethoscope, or examine the Museum’s 65-millionyear-old Triceratops skeleton, Cliff. Whether experimenting in
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Whether experimenting in
Science in the Park or peering at

butterflies with their Eye Opener
magnifying lenses, discovery
always involves asking questions.

MUSEUM OF SCIENCE

15

EYE OPENER TRAVELS THROUGH TIME!

To commemorate the Eye Opener program’s 40th anniversary,
staff, students, and volunteers are filling a time capsule with
mementos that they will reveal during their annual end-of-year
celebration on June 2. The capsule itself is a toy chest decorated
with brightly painted wood cutouts representing sights visitors
would see at the Museum, including an alligator, a butterfly, a frog,
and a dinosaur. Objects to be placed in the capsule include a
telegram sent from President John F. Kennedy, student letters,
and crafts created over the course of the program’s history.
After the event, Eye Opener staff will seal the time capsule
and store it in the Museum where it will remain unopened
for the next 40 years.

Science in the Park or peering at butterﬂies with their Eye Opener magnifying lenses, discovery always involves
asking questions. Meanwhile, as the youngsters tour the Museum in twos and threes, their teachers learn how
to use the Museum’s resources in their classrooms during a special workshop.
Says O’Donnell School second grade teacher Diane Arciero, “We learn activities we can easily do in class.
The program is fun for us too. The kids love the whole experience, especially all the attention from their
‘Museum friends,’ being able to try out the hands-on exhibits, and ask questions.”
“I love the Eye Opener program for myself and my students,” says Russell School teacher Janet Cronin.
“It opens our eyes to wonderful learning” and is “a true I- Opener, where every individual is valued and given
extensive personal attention…from the exciting pre-visit, the awesome visit, and the wonderful post-visit journals
that serve as a remembrance.”
In 1968 Museum founding director Bradford Washburn launched the Eye Opener program for inner city children
with a $1,000 start-up grant from the Permanent Charity Fund. His goal? To “inspire our youngsters with the
wonders, the fascination, and the challenge of science—and light in some of them the spark that will start them
on their way toward brilliant, creative lives.” He believed, “This cannot be done too early…” continued on p.18
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“As a longtime advocate of improving
education for all our nation’s children,
I especially appreciate the Museum’s
inspirational work, both for the future
of our children and our community.”
Edward M. Kennedy
UNITED STATES SENATOR FROM MASSACHUSETTS

All in the Family
In 1961 President John F. Kennedy
telegrammed a congratulatory note to
the Museum’s founding director Bradford
Washburn, acknowledging his first decade
at Science Park. Kennedy, who had been
a Museum trustee, was clearly aware of
the impact this institution had on children
and on the community. Similarly, his
younger brother, Senator Edward M.
Kennedy, recognized the Museum’s
ongoing impact in a recent letter to
Museum president Yannis Miaoulis,
congratulating him on the 40th
anniversary of the Eye Opener program.

MUSEUM OF SCIENCE
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pa t e s
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Eye Opener volunteer Jaya Narayanamurti shows her student
buddies how to attract butterflies with overripe fruit

In 1992 the Museum enriched Eye Opener by making the program a career and academic learning opportunity
for Fenway High School students (Fenway is a Boston Public Schools pilot school). Today, working alongside
adult volunteers, the teens learn how to guide the children while practicing inquiry-based education and
building communication and problem-solving skills.
Duci Goncalves, 29, a 1995 volunteer, says that the Museum “opened my eyes and expanded my world. I had to
learn not to be nervous in front of all those people. Now, I feel I can do anything.” A 2002 graduate of Boston
University with a Northeastern University law degree, she now works as an attorney with the Youth Advocacy
Project in Roxbury. Jorge Lopes, an Eye Opener second grader who later became one of the ﬁrst teen volunteers
in 1992, wanted his second graders to have a lasting experience just as he did. “We have the opportunity to
inﬂuence children’s lives and excite them about science,” says Lopes.
Not surprisingly, Eye Opener is also a favorite adult volunteer opportunity. “To see happy children makes
my day,” says Al Thomas, 91, a former naval ofﬁcer and insurance inspector who decided to become an
Eye Opener guide 18 years ago. Helen Danberg, a guide for 32 years, says, “It’s simple; I love children.” ■
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Volunteering Through the Ages
THE VETERAN

“I’ve been a Museum volunteer since 1492,” quips Jennie Kaizzi, a vivacious
87-year-old who actually came on board in the late 1980s after retiring from a
nursing career that she jokes started “when Florence Nightingale was still around.”
Jennie’s first volunteer assignment involved selling jewelry and makeup in the gift
shop to complement Ramesses the Great, a special traveling exhibit. When that
exhibit left the Museum and Jennie was faced with the question of what to do next,
she considered returning to work to fill her days. Fortunately for the Museum and
many of its young visitors, she changed her mind.
Somewhat skeptically she answered the Museum’s call for volunteers to help out
with the Eye Opener program. Being a single woman with no children, Jennie
had reservations about her suitability as a guide for eight-year-old Boston
schoolchildren. Her doubts were assuaged as soon as she led her first tour.
“It was fun,” she says, “And I loved the way the children stimulated my senses.”
She recalls standing in front of the Earth Globe exhibit on the first floor during a tour and asking a group
of girls, “Why don’t we fall off?” Without hesitation, one girl replied, “I don’t know about you, Miss Jennie,
but I’ve got glue on my feet.”
For “Miss Jennie,” as she is called by her second-grade friends, introducing children to the wonders of
science never grows old. Beyond the educational element, the Eye Opener program forges a quick and
strong intergenerational bond between Jennie and the children—one whose impact lasts long after the
students hop back on the bus and return to school.
“I believe in this place,” she says. “And when somebody believes, it rubs off on others.”

THE NEXT GENERATION: FENWAY HIGH SCHOOL STUDENTS
TEACH SECOND GRADERS ABOUT SCIENCE

Since it was named one of the first Ten New American High Schools by the
US Department of Education in 1996, Fenway High School has been a national
model for urban school renewal. The Museum of Science serves as one of
Fenway’s learning partners, allowing students to collaborate with adults in
“real world” work settings. Each Tuesday, participating students spend the day
at the Museum taking classes, engaging in programs and labs, and participating
in volunteer programs.
Wanda and Jessica Rodriguez (pictured left to right), 16-year-old twins and
Fenway High School sophomores, are just two of the many teenagers who have
given their time and talent to the Eye Opener program. “Every school brings
something different,” says Wanda. “Not one child is the same, and you learn
how to deal with all kinds of people.” Jessica adds, “I am learning to be more
responsible and patient. Plus, I now get really excited about science.”
To join the Museum’s corps of dedicated volunteers, visit mos.org/volunteer,
call 617-589-0380, or email volunteer1@mos.org.
MUSEUM OF SCIENCE
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Science is fueled by passion,
a passion that often attaches to
the world of objects much as
the artist attaches to his paints,
the poet to his or her words.
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EXPLORATION S

From my very first days at the Massachusetts Institute
of Technology in 1976, I found passion for objects
everywhere. I had students and colleagues who
spoke about how they were drawn into science by
the mesmerizing power of a crystal radio, by the
physics of sand castles, by playing with marbles,
by childhood explorations of air-conditioning units.

Falling for Science: Objects in Mind
by Sherry Turkle, Abby Rockefeller Mauzé Professor of the Social Studies of Science
and Technology at MIT and Director of the MIT Initiative on Technology and Self

SHERRY TURKLE describes her new

They also spoke of new objects. I came to MIT in the early days of the
computer culture. My students were beginning to talk about how they
identiﬁed with their computers, how they experienced these machines
as extensions of themselves. For some, computers were “objects to think
with” for thinking about larger questions, questions about determinism
and free will, mind and mechanism.

book, Falling for Science: Objects in Mind,
as being “about science, technology,
and love.” She has long been interested
in the importance that objects play in how
we develop a love for science. Professor
Turkle has kindly contributed this excerpt
from her recent work to the Museum of
Science magazine.

Trained as a humanist and social scientist, I began to ask, What is the
role of objects in the creative life of the scientist? What makes certain
objects good to think with? What part do objects take in the development
of a young scientiﬁc mind?
Thinking about scientists and their objects raises the question of how to
best exploit the power of things to improve science education. Neither
physical nor digital objects can be taken out of the equation; nor should
either be fetishized. Over the past decades, we have seen an ongoing
temptation to turn to computers to try to solve our educational crisis.

MUSEUM OF SCIENCE
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It is natural, in a time of crisis, to avidly pursue the next new thing, but we need
to not lose sight of the things that have already worked. Awash as we are in new
teaching materials (from smart boards to simulated science laboratories), object-play
is not something to which today’s teachers are particularly attuned, although as early
as third grade, young people interested in science can identify the objects that
preoccupy them. Theirs are the minds we want to cultivate, but these students
are often isolated, strangely alone with their thoughts.
One reason we don’t pay enough attention to things and thinking is that we are
distracted by our digital dreams; another is that traditionally, scientists have been
reticent to talk about their object passions or, one might say, about passions of
any kind.

>

Soap bubbles are among
the many objects that
have inspired Dr. Turkle’s
students to explore careers
in science

Yet science is fueled by passion, a passion that often attaches to the world of
objects much as the artist attaches to his paints, the poet to his or her words.
Putting children in a rich object world is essential to giving science a chance.
Children will make intimate connections, connections they need to construct on their own.
At a time when science education is in crisis, giving science its best chance means guiding
children to objects they can love.
The pleasures of the scientist are not so different from those of historians who inhabit other
times and ways. What scientist and historian have in common is an experience that respects
immersion rather than curricular pace. Their shared experience has little in common with
lesson plans, accelerated drill and practice, or rapid-ﬁre multiple simulations.
Digital media can be used to invite painstaking exploration, but here, velocity tempts because
it is so easily achieved. More recent digital media rarely seem to “want” to be used slowly. Their
great and unique virtue is that they are able to present an endless stream of what-ifs—thought
experiments that try out possible branching structures of an argument or substitutions in an
experimental procedure. At its heart, digital culture is about precision and an inﬁnity of
possibility. It is about creating a “second nature” under our control.
Object passions bring us to the same enthusiasm for what-is that computation inspires for the
what-ifs. We now live the tension between these two impulses; we need to cultivate a balance
between them. When we fall for science through objects, they ground us. We focus on what
kind of sand is best for building castles, on the stubborn complexity of soap bubbles, on the
details of light bent by a prism. I believe these moments open us, heart and mind, to fall for
the what-is of our planet. In doing so, we may come home to wonder at it, not only as a
frontier of science, but as where we live. ■

SHERRY TURKLE is the Abby Rockefeller Mauzé Professor of the Social

Studies of Science and Technology at MIT. She is also the author of
The Second Self: Computers and the Human Spirit (Twentieth Anniversary

Edition, MIT Press, 2005); Life on the Screen: Identity in the Age of the Internet
(Simon and Schuster, 1995); and Simulations and Its Discontents (MIT Press,
2009). Along with Falling for Science, Professor Turkle has edited Evocative
Objects: Things We Think With (MIT Press, 2007) and The Inner History of
Devices (MIT Press, 2008), a trilogy on things and thinking.
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Celebrating Philanthropy
INAUGURATING THE COLBY SOCIETY AND COLBY AWARD

In the coming year, the Museum of Science will host the first Colonel Francis T. Colby Society event
to celebrate the Museum’s most generous philanthropists. The evening will recognize those individuals,
corporations, and foundations whose contributions have been integral to the Museum’s success. The first
Colby Award will be presented in special recognition of an exceptional individual, family, corporation, or
foundation whose gifts and contributions of time, expertise, and counsel over many years have made a
profound and lasting impact on this institution.
The Colby Society recognizes donors whose cumulative lifetime donations equal a minimum of $100,000.
The Museum looks forward to welcoming more than 300 charter members of the Colby Society at
its inaugural dinner.
For further information on the Colby Society, please call Sandy Mirabile at 617-589-0406.
To make a donation, please visit mos.org/support.

>

Artifacts from the Museum’s Colby Room, which is a re-creation of
Col. Colby’s gun and trophy room in Hamilton, Massachusetts

CREATING A LASTING LEGACY: THE WASHBURN SOCIETY

Colonel Francis T. Colby met for the first time with then-Museum of Science director Bradford Washburn
in 1952 to inform him of his plans to give the Museum a significant gift upon his death. In bequeathing part
of his estate, Col. Colby created a legacy that he could never have imagined, as his bequest became part
of the foundation upon which the Museum was built. After that conversation, Col. Colby would have been
a member of the Washburn Society, had it been in existence at that time.
Named in honor of Bradford and Barbara Washburn, the society recognizes the generous individuals who
have made legacy gifts by including the Museum in their wills and estate plans, or who have entered into
life-income arrangements with the institution. Just as Col. Colby’s gift still resonates today, the lives of future
generations of visitors will be enriched thanks to the foresight and generosity of those who give.
Legacy gifts build endowments, fund new initiatives, and provide vital support to areas of need. A few of
the many options for making planned gifts include charitable gift annuities and bequests.
For information on how you can create a lasting legacy, please contact Brian Coole at
617-589-4482 or visit mos.org/washburn_society.
MUSEUM OF SCIENCE
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TH E M US E U M FACTOR

“The Museum of Science has been like a second home
to me,” comments Noreen Grice, an astronomer and
the operations coordinator for the Charles Hayden
Planetarium. She recalls the first time she sat in the
Planetarium as a child: “When I heard the voice in the
dark say, ‘Welcome to the planetarium,’ I knew that was
where I should be. But I also thought that only very
important people could work in the Planetarium;
I didn’t expect that I could be one of them!”

A Feel for the Universe

>

In her books, Noreen Grice uses colorful descriptions
to paint scenes in the mind’s eye. “Swarming like bees
around the center of our Milky Way are dense groups
of stars called globular clusters,” she writes. “The Ring
Nebula looks like a smoke ring in space.”

Noreen describes her childhood in the Malden housing projects as one of
feeling left out, as if she were not like the other kids because she was an
only child raised by her single mother and grandmother. This, along with
her early addiction to television shows like Star Trek and Lost in Space and
to playing with space toys, set her apart. When she won top honors at a
junior high school science fair for her ninth grade project about the solar
system and was awarded a family membership to the Museum of Science,
the connection between Noreen and the Museum took hold.
Since that time, Noreen and the Museum have enjoyed a truly symbiotic
relationship. She stayed involved with the Museum as she pursued
undergraduate and graduate degrees in astronomy. Ultimately she
was hired full time by the Museum in 1988 as education coordinator
of the Planetarium.
Meanwhile, a life-changing event occurred in one of the least likely of
situations. In 1984, while a college student, Noreen was working part
time at the Planetarium and taking tickets for the next show when a group
of blind students arrived. As the show progressed, Noreen found herself
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OPENING THE MUSEUM TO ALL

Just as Noreen Grice has worked for many years to make the Planetarium more accessible to the blind,
the Museum has long been committed to making its facilities, exhibits, and programs inclusive of visitors with
a broad range of abilities and disabilities.
In fact, the Museum was one of the first to adopt, promulgate, and apply the principles of Universal Design (UD).
According to the Center for Universal Design at North Carolina State University, UD is “the design of products
and environments to be usable by all people, to the greatest extent possible, without the need for adaptation or
specialized design.” UD seeks to appeal to multiple senses, to provide different points and forms of access,
and to make the experience of a given exhibit or program as universally accessible and appealing as possible.
Since embracing the principles of UD more than 20 years ago, the Museum has led the way in applying them to
the process of developing new exhibits and programs. The Museum’s research and evaluation unit, headed by
Christine Reich, works with staff to ensure that exhibits incorporate UD, then they analyze and evaluate the results.
Members of the research and evaluation unit frequently contribute to the literature on UD as applied to museum
environments and are recognized as leaders in this field.
MUSEUM OF SCIENCE
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Continuing her effort to make astronomy accessible to the blind,
Noreen wrote and painstakingly created the tactile illustrations
for four more books after Touch the Stars, three in association
with NASA: Touch the Universe (2002), which uses real images
from the Hubble Space Telescope; Touch the Sun (2005),
with real images from solar telescopes; The Little Moon
Phase Book (2005), with images that glow in the dark;
and Touch the Invisible Sky (2007), which tours the universe
in wavelengths not visible to the human eye.

wondering just how these visitors were experiencing this very visual program. She became so curious, she asked
them about it after the show. Their expressed disappointment touched a chord in Noreen and inspired her to think
about how to make astronomy accessible to someone who could not see.
Soon, she set herself on a quest to help blind people “see” the stars. Her efforts have succeeded beyond anyone’s
expectations, and Noreen has received national recognition for her work—including the Klumpke-Roberts Award
from the Astronomical Society of the Paciﬁc.
Speciﬁcally, Noreen designed and wrote “tactile” books on astronomy, using Braille, large-print, and embossed images.
The Museum of Science funded the ﬁrst printing of Touch the Stars. Noreen recalls, “I held my breath that the Museum
wouldn’t get stuck with the 400 copies we ﬁrst printed,” she says. But the book sold out within a year, as did the
Museum’s second and third editions. Touch the Stars is now in its fourth edition and Noreen has gone on to design
four more accessible books. She has also created tactile pictures that are given away free to blind Planetarium visitors.
Noreen delights in the things she hears from youngsters whom she has inﬂuenced through her work. She tells of a
student who hopes to be the ﬁrst blind astronaut to reach Mars and says, “Before it was assumed that if you were
blind, you couldn’t be a scientist. But that’s just not true. People can do amazing things if just given an opportunity.” ■

26

2009 Bradford Washburn Award
THOMAS L. FRIEDMAN ACCEPTS THE 2009 BRADFORD
WASHBURN AWARD; DELIVERS STIRRING ADDRESS
ON THE URGENCY OF A “GREEN REVOLUTION”

On Tuesday, April 28, Pulitzer-Prize-winning journalist and author Thomas L.
Friedman accepted the Museum’s 2009 Bradford Washburn Award from
Museum president and director Yannis Miaoulis and Museum board of
trustees chairman Richard M. Burnes, Jr. The award was given to Friedman
in recognition of his “extraordinary contribution to society and to
the public’s understanding and appreciation of science.”
In particular, the award acknowledged the powerful stand Friedman has taken
on issues of the environment, biodiversity, and energy through his two recent
books: Hot, Flat, and Crowded: Why We Need a Green Revolution—and How
It Can Renew America, and his influential book The World Is Flat: A Brief
History of the Twenty-First Century, which won the 2005 Financial Times and Goldman Sachs Business Book
of the Year Award. Friedman has earned three Pulitzer Prizes for his work at The New York Times.
On the day of the event, Boston experienced
record-breaking heat that prompted Friedman to
say, “We humans have introduced so much carbon
dioxide into Nature’s operating system that we
need to ask: Did we make it 95 degrees in Boston
today or did she [Mother Nature]?”
Over 300 guests at the sold-out event listened,
spellbound as Friedman described the challenges
the world faces. It’s getting “hot” (from global
warming, which he calls “global weirding”), “flat”
(from globalization), and “crowded” (from the human
population explosion, the extinction of biodiversity,
and the planet’s finite resources). He warned that
our generation is the first that needs “to think like
Noah and have a strategy for saving the last pairs.”
The solution, he said, is innovation in energy
technology (“ET”)—abundant, clean, cheap,
reliable energy. The United States, Friedman
said, can and must lead the way.
“Green needs to be the new red, white, and blue,”
he concluded amid great applause from his audience.
By accepting the Washburn Award, Friedman joins
a list of notables that includes Captain Jacques-Yves
Cousteau, Isaac Asimov, Stephen Jay Gould and
many other distinguished individuals. ■

(clockwise from top left) Thomas L. Friedman accepts the Washburn Award
from Museum president Yannis Miaoulis; dinner was served in the Museum’s
Blue Wing; Dr. John Growdon, The Honorable Nonnie S. Burnes, Richard
M. Burnes, Jr., and Dr. Philip Kistler; Friedman spoke passionately about the
need for a “green revolution” in this country

>
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I N G RATITU D E

Donor Endows Discovery

>

(l to r) A young girl plays
in the Discovery Center’s

water table; Peter Blake,
a Harvard graduate student,
interacts with a Museum
visitor while studying
cognitive development;
(opposite page) the Center’s
abacus gives a child
exposure to arithmetic

In 1966 on a trip to India, Museum of Science trustee Joan Bergstrom saw that there were few
schools in Calcutta. “The inequities were incredible,” she recalls. So she set up a school for children
on the street. “We brought in blackboards and magazines and asked the children to cut out photos
and try to classify them.” A visionary educator, global consultant, and entrepreneur, Dr. Bergstrom
describes her approach to the care and education of children as strategic. She asks, “Does this
matter? Will this have an impact? Who will beneﬁt?” For her, the answer to the third question is
clear: children and families.
Sparked by her lifelong passion to improve childcare and education, Bergstrom and her husband,
Gary, recently created the Joan and Gary Bergstrom Discovery Center Endowment Fund to sustain
the Museum’s Discovery Center in perpetuity and enable its growth and expanded outreach to
scientists, educators, parents, and children. Lucy Kirshner, manager of discovery spaces, says,
“Thanks to the Bergstroms, our Discovery Center visitors, both young and old, can engage not
only in hands-on exploration, but also in contributing to scientiﬁc research on how children
learn and develop through an innovative collaboration that beneﬁts so many people.”

>

Dr. Joan Bergstrom

“I am interested in what children do and why,” explains Bergstrom, a professor of education
at Wheelock College. She also directs its Center for International Education, Leadership, and
Innovation, which offers leading-edge, accredited, degree-granting programs globally. She
believes learning and fun should start early and never stop. She herself ﬁrst enjoyed the Museum
during her youth in Arlington, Massachusetts. She returned in the early 1970s with her young
son, Craig, who “loved the hands-on discovery activities.” Now, she visits the Discovery Center
with her four-year-old grandson, James, who “asks questions about everything.”
Since 1978 the Discovery Center, a staffed space geared to children age eight and younger, has offered
children and their caregivers engaging, hands-on activities that encourage discovery through play.
The center’s Living Laboratory is the ﬁrst of its kind in the country to bring live research on how
young children learn to its adult visitors, encouraging them to make discoveries about how their
children learn and how we deﬁne play.
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The center’s Living Laboratory
is the first of its kind in the
country to bring live research
on how young children learn
to its adult visitors…

The Bergstroms’ gift will inspire more than 330,000 Discovery Center visitors a year—would-be scientists
touching real fossils and observing live animals, younger children playing with puzzles, and babies experiencing
cause and effect in a sea-themed environment. This gift will also enable continued Discovery Center support for
Harvard University and MIT researchers to conduct studies of cognitive development with young visitors. Parents
can talk with the researcher afterwards about how his or her observations might inform daily interactions with their
children. The researchers learn about childhood cognition in a vibrant interactive exhibit, instead of a traditional lab,
and are trained by the Museum as “research interpreters” to share their ﬁndings with parents and other adults.
Since 2006 more than 8,000 families have participated in these studies. Some of the researchers have
already shared their ﬁndings in journals such as Child Development and Developmental Psychology. Andy Baron
from Harvard’s Social Psychology Laboratory says, “This model of bringing live research into the Museum
is groundbreaking.”
A groundbreaker herself, Bergstrom has pioneered out-of-school children’s programs and childcare for
corporations. She has also written several books, including All the Best Contests for Kids, co-written with her son,
Craig. Championing the care and education of children for more than 40 years, Bergstrom earned a BS in child
development from Tufts University in 1962 and an MS in 1963 from the University of Michigan. Until 1967 she
worked as a regional training ofﬁcer for Head Start at Cornell University and Wheelock College, earning an EdD
from the University of Massachusetts Amherst.
“Joan is a creative educator who thinks big,” says Museum president and director Yannis Miaoulis. “Her global
education programs are impacting children and families most in need. We are grateful for her leadership as a
trustee and for her visionary support of our Discovery Center.” ■
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ed sco e y
COMING SOON — TO THE MUSEUM NEAREST YOU!

Filmmakers Ken Burns and Dayton Duncan will present a special preview of their new six-part
PBS documentary series, The National Parks: America’s Best Idea, at the Museum of Science on
September 10. Set against breathtaking backdrops, the film is the story of an idea as uniquely
American as the Declaration of Independence and just as radical—that the most special places
in the nation should be preserved, not for royalty or the rich, but for everyone.
Burns and series writer/co-producer Dayton Duncan will screen highlights from the 12-hour series. Included in these
highlights are scenes from Denali National Park in Alaska with photographs by Brad Washburn, renowned explorer and
founding director of the Museum, as well as interviews that feature Brad and Barbara Washburn. Burns offered to make
this special presentation at the Museum in acknowledgment of his close relationship with and appreciation of the
Washburns. This event is hosted in partnership with WGBH. The National Parks: America’s Best Idea premieres in late
September 2009 on WGBH. For more information on this event, please call Jen O’Neill at 617-589-0185.
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The idea for the Adult Science Fair, first hosted in
March 2008, grew out of a brainstorming session
about how to say “thank you” to corporate member
companies for helping the Museum maintain its
leadership role in informal science and technology
education. After all, what better way to tell member
companies we appreciate their support than to show
them what their dollars make possible?

Not Just for Kids: A Science Fair for Adults

>

(l to r) Excited adults race their self-engineered sail

boats to see whose boat wins the race; equipment
used by participants to build a solar-powered circuit;
corporate member Philip DesAutels works with Museum
overnight program coordinator Loren Stolow to test the
strength of rolled newspaper as a building material

This year the event was designed to enable both corporate members and
annual giving donors an opportunity to engage with Museum educators
by participating in hands-on activities and discussing a range of science
topics, rediscovering the joy of learning in a fun, casual environment.
The theme for the 2009 event, held on March 19, was sustainability.
Guests were treated to presentations including “The Carbon Footprint
of Food” and “Lightning, Power, and You.” They wandered among nine
different stations throughout the Blue Wing to test their engineering
skills. At these stations, guests designed and built their own windpowered sailing vessels, learned about the ways both plants and humans
breathe, and engineered a solar-powered circuit. They also interacted
with Museum educators in lively explorations of what sustainability
really means, and they walked away with some practical knowledge
about how our choices as citizens and consumers affect our world. ■

MUSEUM OF SCIENCE

31

MUSEUM OF SCIENCE
SPRING 2009

PHOTO CREDITS
Cover
© Eric Workman/TMP Images

Museum of Science is a magazine
for donors, staff, and volunteers and is
published by the Advancement Division

Inside Cover
© Peter Urban
Table of Contents
© Tom Kates
© Ken Pauley
© Michael Malyzsko 2007
© Jeff Bartlett

Ioannis N. Miaoulis
President and Director

Joan Stephens Hadly
Senior Vice President, Advancement

NCTL (pages 2-5)
© NASA (page 2)
© Peter Silvia (page 3)
© Lee Pulis (page 4, bottom)
© Eric Workman/TMP Images (pages 4-5)

E. James Kraus Jr.
Executive Director of Development
Campaign Director

Cynthia G. Mackey

EiE (pages 6-9)
© Mary B. Wall
© EiE Team

Vice President, Marketing and
External Affairs

Carl Zukroff

Tanzania (pages 10-13)
© Lucy Kirshner and Ken Pauley

Director, Marketing Communications
Managing Editor:

Penelope Peoples

ABOUT THE COVER IMAGE
Inspiration strikes early! Six-year-old

Editor and Project Manager:

Conor W. McKinnon tagged along to the

Meredith Morgan

Gateway Project Reunion with his mother,

Scientific Contributor:

Gina McKinnon, a teacher at Mystic Valley

Sherry Turkle

Charter School. During the event, Conor

Contributors:

rarely looked up as he was completely

Ellen Barlow
Christine Cunningham
Carla Dash
Kaesmene Harrison Banks
Patrick Hodgins
Gail Jennes
Sandra E. Mirabile
Christine Reich
Strategy & Design:

Plural
Printing:

Universal-Millennium

TRUSTEES (as of April 2009)

Richard M. Burnes Jr.
Chair, Board of Trustees

John E. Abele
Richard I. Anders
Howard M. Anderson
Henry P. Becton Jr.
Jeffrey R. Beir
Joan M. Bergstrom
Vanu G. Bose
Joseph Campanelli
Richard A. Carpenter
Michael A. Champa
Stephen E. Coit
James Daniell
Jaishree Deshpande
Sally L. Dias
Gary T. DiCamillo
Richard A. DiPerna
Deborah Dunsire
32

captivated by this model. Perhaps the
experience will have sparked a passion
for engineering that will flourish in the
coming years.
The Museum is a place where everyone
can participate equally in the excitement of
science and technology. To receive more
information about accessibility in the Museum
or to express a concern about accessibility:
617-723-2500, 617-589-0417 (TTY),
communityrelations@mos.org,
mos.org/accessibility.

Paul Egerman
Jonathan J. Fleming
Helen Greiner
Leslie E. Greis
Daphne Hatsopoulos
Ann Kania
Donald M. Kaplan
Brian T. Keane
Wendy W. Kistler
Michael E. Kolowich
Leo X. Liu
William A. Lowell
Howard Messing
Elizabeth Moore
Sandra O. Moose
Laura Barker Morse
Finley H. Perry Jr.
Thomas J. Pincince
John F. Reno
Mitchel J. Resnick
John C. Rutherford

Eye Opener (pages 14-18)
© Tom Kates
Volunteers (page 19)
© Tom Kates
Sherry Turkle (pages 20-22)
© Jeff Bartlett
© Peter Urban (headshot)
Colby Society/Washburn Society (page 23)
© Tom Kates
Noreen Grice (pages 24-26)
© Tom Kates
Friedman/Washburn Award (page 27)
© Patrick Piasecki
Bergstrom Gift (pages 28-29)
© Michael Malyzsko 2007
© Justin Knight 2006 (headshot)
Ken Burns Event Announcement (page 30)
© Bradford Washburn #7267, courtesy
Panopticon Gallery, Boston, MA
Adult Science Fair (pages 30-31)
© Tom Kates

Matthew D. Shedd
Malcolm L. Sherman
Lawrence A. Siff
Ira Stepanian
Henri A. Termeer
Hal R. Tovin
Gwill E. York
NON-ELECTED VOTING TRUSTEES

Jeffrey Behrens
Wayne M. Kennard
Ranch Kimball
Irv Krause
Ioannis N. Miaoulis
EX OFFICIO TRUSTEES

Mitchell D. Chester
Richard K. Sullivan Jr.

Gratitude comes in many
forms and from many fronts.
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