Digital
Detectives
PRINTING DINOSAURS FOR SUMMER SCIENCE

by Steve Murray

G

ive students the right scientiic
puzzle and they’ll think like
scientists. That was the idea
behind a summer camp for high
school students at the American Museum
of Natural History in New York. Students
had access to museum resources
like computer graphics programs, 3D
printers, and guidance from museum
staff members. For two weeks the
campers became digital detectives,
assembling evidence and asking
questions. In the process, they also took
a close look at a possible future career.
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A Paleo Puzzle
he program title was sure to excite campers:
“Capturing Dinosaurs: Reconstructing Extinct
Species hrough Digital Fabrication.” In fact, it
was an experiment. “Capturing Dinosaurs is the
irst time the museum has tried to use digital
fabrication to teach young people about science.
Speciically, about paleontology,” said Barry Joseph,
associate director for digital learning at
the museum.
Like real scientists, the students confronted a
puzzle. “Part of the program was that we did not
tell them the animal that they were scanning,” said
Aki Watanabe, a student at the museum’s Richard
Gilder Graduate School and a camp assistant. “So
part of the puzzle was looking at the bones that
they were scanning and trying to igure out which
dinosaur it came from.”
Museum staf taught the students about
research methods and about all of the necessary
equipment. hen, the student-scientists took up
the challenges of modeling the fossils, making
reproductions, and itting them together to
igure out the type of dinosaur they were working
with. “Every time they tried to stitch the models
together, they were looking with careful detail at
minute aspects of those bones,” said Joseph. “he
same things that paleontologists do.”
he students began by scanning each fossil.
heir “scanners” were smartphones equipped
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with 123D Catch, an app that makes
digital images for three-dimensional
modeling. hey took thousands of
images from diferent angles and
then transferred them to a Tinkercad
software program to build digital
versions of the fossils. Some of the
original fossils had slight damage or
other laws, so the students also had
to do some digital repair work with
the software before moving on to the
next step.
Students took tours of the
museum’s Dinosaur Hall during
their camp experience and checked
out complete dinosaur skeletons, to
help them develop a paleontologist’s
“eye.” hey also visited and talked
with staf researchers to see how
real artifact preservation is done.
he students took what they learned
back to their workrooms where,
together, they created over a hundred
three-dimensional computer models.

Making Them Real
heir inal task was to use 3D
printing to build real models of
the dinosaurs they’d built in the
computer software. A 3D printer
works a lot like an inkjet printer.
A printing program directs an ink
cartridge to speciic locations where
the nozzle deposits a small drop of
ink. Eventually, the drops accumulate
to form patterns.
3D printers difer from inkjet
machines, however, in three
important ways: their cartridges
use heated plastic instead of
ink, they deposit the plastic on a
platform rather than paper, and
the 3D printing programs send the
cartridges over the same points
again and again. Once the plastic
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their hard work was inally rewarded. “I didn’t expect
to see what we put together actually come out,” said
one student. “It was really precise.”
At last, it was time to solve the puzzle and guess
the dinosaur species. (he bones were from an
Allosaurus, a large predator that looks a lot like a
T-Rex.) Once everyone knew the dinosaur’s identity,
each student assembled his or her printed bones into
a personal, take-home dinosaur.

Twenty-First
Century Scientists

is deposited, it cools and hardens, so each time the
cartridge comes back to that spot, it leaves new
plastic on old plastic and the material grows higher
and higher. When the program is inished, a solid
object is left on the platform.
Students submitted their digital iles to a MakerBot
Replicator 2 printer and waited for the results. All

Like many museums around the world, the American
Museum of Natural History is using scanning and
printing tools to preserve valuable artifacts. Scanning
can preserve details down to a fraction of an inch,
and the digital models can be shared with others.
Scanning and printing can provide access to rare
collections without the risk of loss or damage.
Because museums can document their collections
digitally, they will always be available for study.
Digital scanning and 3D printing are also inding
their way into classrooms, after-school programs,
and science clubs as teachers learn the value of using
high-tech tools to make science and math more
engaging and more relevant.
he staf learned a lot about how to use digital
fabrication to teach science, and about how much
students can achieve when they’re given big
challenges. Will there be other museum camps like
this? You bet. Will they involve dinosaurs? Maybe.
After all, digital fabrication can be used to teach so
many things, and the American Museum of Natural
History has so many things to study!
Best of all, students learned a lot about themselves.
“It has inspired me to maybe one day go to college
for paleontology,” said one student. “I always thought
that I wanted to work with technology, but now
after doing this, I learned that I can do both of them
together. I feel that I can do this.”
Steve Murray, PhD, is a science writer who’s interested
in how new discoveries impact individuals and societies
in unexpected ways. He’s a former research engineer,
adjunct professor, and Navy flyer. Murray says that the
best part of writing is the opportunity to meet so many
dedicated scientists.
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