
ESSAYS O N  SCIENCE A N D  SOCIETY 

The Spirit of Discovery 

S 
cience education, like science, i s  an 
ever-evolving experiment. Teachers 
are beginning to reform old class- 

room practices by engaging learners in ac- 
tual research projects and using inquiry- 
based methods of teaching At the heart of 
this transformation are partnerships be- 
tween scientists, educators, and students. 
"Doing science"-conducting actual re- 
search side by side with researchers-is 
perhaps the best way to achieve scientific 
literacy. 

Many organizations, such as NASA 
Quest, the GLOBE Program, the Earth- 
watch Institute, and the JASON Founda- 
tion for Education (JASON), have been 
working hard to bridge the gap between 
the scientific and educational communi- 
ties. These collaborations provide students 
with role models, inhse current research 
into the curriculum, and. make science rel- 
evant to learners. They also challenge re- 
searchers to engage the 
~ u b l i c  in the scientific 

corporations, government, and nonprofit 
organizations to tackle these challenges, 
and helping to bring the spirit of discovery 
to students and educators all over the 
world. 

JASON, founded by scientist and ex- 
plorer Robert Ballard, conducts year-long 
learning expeditions that involve middle- 
school students and teachers. In 1999, af- 
ter selecting the theme of rainforests, we 
chose the Amazon Center for Environmen- 
tal Education and Research (ACEER) 
Foundation, located 3 hours upriver from 
Iquitos, Peru, as our host partner. We then 
identified a diverse group of scientists 
who conduct ongoing research at the 
ACEER Foundation's facility in the Peru- 
vian Amazon and could communicate the 
excitement of their work to students and 
teachers: Roger Mustalish, an aquatic 
ecologist and the president of the ACEER 
Foundation, uses Geographical Informa- 

tion Systems (GIs)  to 
study land use and vege- - 

process and to demon- Wbbb conducting tation patterns; Meg LOW- 
strate how their onaoina man, Executive Director - - 
research serves a larger 
purpose. 

Along with these ben- 
efits come additional 
challenges for the educa- 
tional community. Eco- 
nomic and logistical bar- 
riers prevent every stu- 
dent from actually going 

actual research I of Sklby Botanical Gar- 
dens and a canopy biolo- 

side by side with gist, conducts research on 
herbivory and bromeliad 

researchers- communities; Randy 
Morgan, an entomologist 

is perhaps the and curator of the Cincin- 
nati Zoo's Insectarium, 

best way to collects and studies - 
on scientific expeditions arthropods; Lily Ro- 
or having a one-on-one B achieve ~cientific driwez, a Peruvian her- " 
relationship with a scien- peglogist, conducts audio 
tist. Even if these experi- literacy." L transects to identify frog 
ences were possible, they species; and Jim Duke, a 
are not by themselves preeminent ethnobotanist, 
sufficient. Collaborations need to be en- partners with Don Antonio Montero Pisco, 
hanced by a learning framework that can an Amazonian shaman, to record indige- 
give students the skills they need for life- nous knowledge of medicinal plants. 
long learning and can provide teachers Our staff traveled to Peru to gather oral 
with the methodologies to continuously histories, songs, and maps for a print cur- 
improve their teaching. riculum; produced video footage of stu- 

In this essay, we focus on our own ex- dents and researchers working in the rain- 
perience with JASON by describing our forest; collected GIs data and photographs 
tenth expedition (JASON X) to the Peru- for a set of online tools; and coordinated 
vian Amazon. In doing so, we describe logistics and technical details to produce a 
how JASON is using communication tech- live satellite broadcast. 
nologies and partnerships between leading To bring these multimedia tools to edu- 

cators and students throughout the world, 
I, JASON relies on its collaboration with an 
2 TO learn more about the JASON Project, visit WWW, international network of universities. sci- 

'asonproject.org. B. Duchovnay, Eastern Research ence and technology museums, 2 broup, Lexington, MA 02421 E-mail: bduchovn@ 
ern.com. C. lovce. Universitv of Wisconsin at Milwau- school districts, education partner 

..a , 

? k c ,  Milwaukee. WI 53213. dmait caroline@jason.org. companies, and state and regional educa- 

Bram Duchovnay 
works collaboratively with the JASON 
Foundation for Education on curricu- 
lum development, evaluation, profes- 
sional development, and online pro- 

jects. He has developed student exer- 
cises on marine snow critters, sap-eat- 
ing pygmy marmosets, and Jupiter's' 

moon Europa. 

Caroline Joyce 

is the director of Content and Profes- 
sional Development for the JASON 

Foundation for Education and a JASON 
site director. For the past 7 years, she 
has developed ways to engage stu- 

dents and educators on JASON expe- 
ditions to Belize, Hawaii, Iceland, the 
Peruvian Amazon, and other places. 

tional networks. Each partner site offers 
local professional development for teach- 
ers, hosts live satellite broadcasts, and pro- 
vides ongoing support to classrooms 
throughout the year. Each site adapts our 
standards-based materials to its particular 
local educational needs. Teachers in Mon- 
terrey, Mexico, may emphasize field stud- 
ies to meet local curricular requirements, 
whereas educators in Philadelphia tailor 
Internet projects to better reach students 
with below average academic skills. 

Teachers begin the school year by par- 
ticipating in professional development 
workshops. Teachers then guide students 
into the expedition by discussions and 
classroom activities about the geography, 
history, and culture of the expedition site. 
Through readings, videos, and Internet 
chat sessions, students make personal con- 
tact with host researchers and observe how 
they work. Then, through a series of in- 
quiry-based exercises, including local 
field studies, gathering and analyzing data, 
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designing experiments, and building mod- 
els, students emulate the field research 
conducted at the expedition site and con- 
duct their own investigations. 

During expeditions, students solve sci- 
entific problems. This learning environ- 
ment helps students master scientific con- 
cepts, vocabulary, and skills. For JASON 
X, students compared tropical, temperate, 
and fossil rainforests; measured quantities 
of water and arthropods in artificial 
bromeliads; designed new insect traps; 
studied the relation between leaf margin 
and mean annual temperature; trans- 
formed school hallways into rainforest 

local barges from Iquitos into a state-of- she collected with students and teachers 
the-art production studio and towed as part of her bromeliad tank ecosystem 
them upriver to the ACEER Founda- research. She also worked with an artist 
tion's remote field location. to illustrate the new species of canopy 

When students 'inves- beetle she discovered at 
tigate the work of re- 1 the  ACEER Founda- 
searchers, such as moni- tion's field station and 
toring.  volcanoes in 
Hawaii, studying the im- 
pact of El ~ i i o  or La 
Niiia on ocean ecosys- 
tems, or observing the 
technical challenges of 
building an international 
space station, they learn 

about science "as 

1 it happens." This 
experience not 
only is exciting 
and relevant to 
students' lives. 

"Introducing I posted the illustration 
on JASON'S Web site. 

current research Dr. Lowman is currently 
workine with a teacher. 

into the science Donna krabill, to develod 
curricular materials on 

curriculum research methods for the 
classroom. 

transforms the  though many teach- 
ers are finding innovative 

traditional role uses for technology in the 
classroom, others are still I of the educator." not fully capitalizing on 
technologv's vower. Con- 

Both students and researchers host the live satellite 
broadcast. Roger Mustalish and two student argonauts, 
Hillary Lehr and Stephanie Sverdup, discuss aquatic char- 
acteristics of a tributary of the Amazon River. 

but also fosters 'I critical thinking 
skills and helps students under- 
stand and evaluate current science 
news. As students work side by 
side with researchers, they meet 
positive role models: real, diverse 
people doing interesting work. 

Introducing current research into 
the science curriculum transforms 
the traditional role of educator. 
The ongoing support of a global, 
intellectual community encourages 
teachers to learn new pedagogies 
and try new curricula. Teachers 
cannot rely on textbooks to instruct 
their students about cutting-edge 

tinued pryfessional devel- 
opment for teachers in 

both science education and using educa- 
tional technology is an international need. 
We believe that technology taught in a re- 
search context has a far greater chance of 
being incorporated into a teacher's reper- 
toire-of strategies than technology training 
alone. Programs such as the Virtual High 
School, Light Span's Global School 
House, and various electronic field trips 
are offering teachers new ways to use 
technology while at the same time focus- 
ing on academic content. We are spear- 
heading a new initiative, the JASON 
Academy, to offer teachers online courses 
on a variety of core science topics. The 

canopy walkways; and compared water- research, but must constantly learn in their Academy will provide educators an effi- 
shed data from their local site with data classrooms. cient way to obtain advanced certification 
from sites from around the world. Stu- Partnerships with the educational com- in science education and a set of skills 
dents from several sites developed a com- munity are beneficial for researchers, too. that they can apply immediately in the 
mon name for a new species of canopy Dr. Lowman partnered with entomologist classroom. 
beetle (now known as the "nutmeg canopy Randy Morgan to identify arthropods that Even in ancient times, explorers 
beetle"). 

Throughout the year, 
5 teachers and students use 
5 online tools, such as teach- 
2 er workshops, message 2 boards, simulations, and 
2 journals to facilitate year- 
2 long interactivity between 
3 classrooms and scientists. 

A highlight of the JASON 
r expedition is a live, 2-week 
2 satellite broadcast, during 
P which a small group of re- 
: searchers, teachers, and 
? students present their dis- 
L = coveries from the expedi- 
@ tion location to sites all 

over the globe. During last 
g year's live satellite broad- 
g cast, students learned how 

JASON transformed two 

. ~ 

crossed continents to make . - - - . - . . 

new discoveries. Yet they 
could not easily share their 
findings with the world. 

I ~ d v a n c e d  communication 
technologies and innovative 
partnerships are transform- 
ing the face of science edu- 
cation, allowing the experi- 
ence of scientific discovery 

I and the excitement of learn- 
ing to reach further than ev- 
er before. If classrooms in 
the heart of the Amazon 
rainforest can now ex- 
change cultural and scien- 
tific data with scientists and 

I students throughout the 
A live, 2-week satellite broadcast of a JASON expedition brings researchers, world, we can only imagine 
students, and teachers together. Here, they participate in the broadcast at a where science education 
partner site, Case Western Reserve University. will be in another 10 years. 
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