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GLOBE: A New Model in KB12 Science Education

Elena Bautista Sparrow, School of Agriculture and Land Resources Management, University of Alaska Fairbanks

What is GLOBE?

The Globa Learning and Observations to Benefit the
Environment (GLOBE) Program is an internationd, hands-
on, inquiry-based environmentd science and education
partnership. It brings together students, educators, scientists,
schools, communities and countries in environmenta studies
and cross-cultura enrichment. GLOBE stands out among
many excellent environmenta educati on programs because
it provides unique educationa and scientific benefits around
the world. GLOBE provides the opportunity for dl students
in KB12 dassroomsto engage in authentic hands-on Earth
science research. Students essentidly learn science by doing
saience.

The origina concept for the GLOBE program was first
introduced in former Vice President Gore@book Earthin
the Balance (1992): (Central to any strategy for changing
theway people think about the Earth must be a concerted
effort to convince them that the Globd Environment is part
of their GackyardOE | propose aprogram induding as many
countries as possible that will use school teachersand ther
students to monitor the entire Earth.OThe GLOBE Program
was initiated in April 1994, in conjunction with the annud
cdebration of EarthDay (Finardli, 1998).
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Goals of the GLOBE Program:

. to improve studentsCGachievement in science, use
computer and network technology, and help teachers
meet local education standards,

- to expand the pipeline of potential future scientists and
resear chers for industry, academia and government,

- toincrease student awareness of the global environment
from a scientific viewpoint, without advocacy relative to
issues, and

- to improve student understanding of science by involv-
ing them in performing real scienceN taking m easure-
ments, analyzing data, and partici pating in collaborative

resear ch with scientists.

In the United Sates, GLOBE is an interagency program of
theNationd Aeronautics and Space Administration, Naiona
Oceanic and Atmospheric Administration, Nationd Science
Foundation, Environmentd Protection Agency, and D epart-
ments of Education and State. Implementationin theU nited
States depends upon the efforts of 140 patner organi zations
consisting of colleges, universities, stateand local school
systems and non-gover nment organi zations. GLOBE has
been adopted by schools inevery state. Worldwide patner-
ships were established through bilaterd agreements between
the United Sates and itsinternaiond partners, which are
then responsibl e for designing program implementaionin
their own countries. To date, more than amillion KB12
students in more than 10,000 schoolsand 16,000 teechers in
over 95 countries are participating in thisprogram.

In Alaska, the GL OBE program was establishedin Novem-
ber 1996 through a cooperative agreement between GLOBE
and the University of Alaska Fairbanks (UAF) through the
Center for Globa Change and Arctic System Research. Elena
Sparrow, coordinator of theAlaska Globd Change Education
Program, has been the UAF Alaska GLOBE program coordi-
nator since itsinception. The UAF-GLOBE Patnership has
trained 100 teachers in 73 schools, four school administra:
tors, three education specidists, four environmental educa
tors, and fiveenvironmentd specidistsfrom Alaska Tribd
Coundils, inthe GLOBE program.

(Continued on p. 2)

The University of Alaska Fairbanksis an afirmative action/equal opportunity employer and educational institution.



GLOBE protocols
Scientists and educators comprise the GLOBE science/
Education Teamsfor each disciplinearea: Atmosphere/
Climate, Hydrology, Soil, Land Cover/Biology and Flant
Phenol ogy. Theteams devd oped age and skill level-gppro-
priate and scentifically vaid protocol s for standardized
measurements and support materials. GLOBE protocolswere
chosen based on the following criteria

thedatahave resear ch significance

the procedures can be done by primary and secondary

school students

the equipment need isinexpensive enough for schoolsto

purchase

Professiond devel opment workshops enable GLOBE

teachers to guide their studentsintaking scientific measure-
ments & or near their schools, in using the Internet to report
and andyzescientific data, and in collaborating with scien-
tistsand GLOBE students worl dwide.

Benefits for Students
GBLOBE is the quintessentiadly ided program for involving
kidsin science, N Nobe laureateDr. Leon L ederman
(GLOBEoffline, 2001). GLOBE studentsgain first-hand
science know | edge and experience through their observa
tions, accurate data collection and use of the datain their
investigations, instead of just
reading about it. An AlaskaNative
student from Innoko River School
in Shageluk, said rhe thing
liked best about GLOBE was that
we had to use our hands on such
things as measuring trees and
oxygen testing of the water. This
isthebest science dass| ever took
inmy life. OAnother Alaskan
student sad that she would
recommend GL OBE to other
students and that it made her look
a the environment differently.

GLOBE is goodfor dl students,
ind uding thosewho may be
uninterested in science or shy
away from scdence. According to
Kathleen Meckd, aFarbanks
teacher, the GLOBE phenology activities were especidly
good for Native students who tend to be quiet learners and
not as articulatein class discussions. Shefound the students
to be competent intaking the GLOBE measurements and
they enjoyed doing it. According to another Alaska teacher,
Cherie Stihler, GLOBE does more than benefit theenviron-
ment. It dso benefits eager young minds. Never in dl my
years of teaching have | seen such excitement. Students who
have never taken an interest in or enjoyed science and math
now eagerly await our GLOBE work.O

In addition to specific protocols, GLOBE gudents of dl
ages learn:
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GLOBE students display hand-made clinometers
for measuring tree height and slope of the land.

to work together inteams
to see ardationship between their work and the work of
saentists and other students
to see the relaionship of their observations and long-
term patterns taking place a ther study sites, their
ne ghborhoods, their regions and the world
to answer questions based on their measurements and
observations, rather than simply from textbooks
to sometimes question those answers
to appreciatethat somequestionsdo not yet have
answers
to use methodol ogies, andyses and other skillsrequired
by many state education standards
to redize that science is aprocess and not the answer
A 1996-97 evduaion by SRI Internaiond, a Cdifornia
firm with world-renowned expertise in education evduation,
found that GLOBE is characterized by strong teacher and
student enthusiasm, strong adaptability to a wide range of
grade levelsand contexts, and compatibility with collabora-
tive and inquiry learning modds. Studentsin active GLOBE
classrooms have avery positive view of the importance of
their GLOBE activities: 83 percent think GLOBE will hdp
peopl e better understand the Earth and 78 percent believe
that the data they are collecting are important to scientists.
From GLOBE Year 2 evduation (Means, 1997), GLOBE
teachersOper ceptions of thebiggest
impact of GLOBE on student
learning arein thefollowing aress:
observations kills (69%), mea
surement skills (68%), technology
skills (60%), understand data
(50%), workinsmadl groups
(50%), critica thinking (36%), and
map skills (30%). GLOBE stu-
dents performed better than their
pearsinnon-GLOBE dasses on
assessments of their knowl edge of
messurement procedures, sam-
pling and messurement principles,
interpreting data and gpplying
concepts, and interest in pursuing
acareer in sdence (Means, 1997).
Another mgor benefit in
GLOBE is the opportunity for
studentsto reach out beyond their countries, |earn about
geographi c conditions (besides ga ning hands-on experience
to devel op geographic skillssuch as understanding scde,
latitude, longitude, mgp dementsand spatid andysis),
natura resourcesand cultural characteristics of other regions
in the world.

Benefits for Teachers

Accordingto Dr. DiolaBagayoko, GLOBE partnership
coordinator at the Southern University and A & M Collegein
Baton Rouge, Louisiana, GLOBE provides a comprehensive,
coherent, flexibletool for the actud implementation of the
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prevailing scenceand mathematics ref orm blueprints, in-
cluding the Benchmarks of Science Literacy, some NCTM
Standards, and the Netiona Science Education Standards
(GLOBEoffline 2001). In North Carolina thestate education
department@ newly revised standards embraced the GLOBE
program since GLOBE best fitsthecompetency goalsin
middleschool (GLOBEoffline, 2000). The University of
Montana & Missoulahas

persistence and coverage aso contribute to the sientific
vaue of data (GLOBE, 1999). GLOBE dso employsdec-
tronic screening of datatolimit sourcesof error. Vaid stu-
dent-collected data benefits not only the students, who gain
first-hand scence knowledge and experience, but aso the
scientists, who gain alarge database (Congdton and Becker,
1997) a reduced cost and time involved in collecting the
needed large quantities of data

incorporated GLOBE train-
ing into the curriculum for
pre-service elementary and
high school teachers, while
the Georgia Institute of
Technology isusing GLOBE

Ghe comprehensive suite of GLOBE measurements
that is being collected by students is critical for Earth
science researchN for assessing current conditions, for
monitoring changes and for driving, testing, and creat-
ing models for predictions into the future.O

N Dr. Elissa Levine, Goddard Space Flight Center

M eteorol ogistsworking on a
haze-monitoring program found
that data collected using LED-
based Sun photometers by
GLOBE students & a high
school near NASAB Goddard

to hdp teechers find mean-
ingful educationa dassroom gpplications for computers and
thel nternet.

Because GLOBE has an integrated approach, teachers use
GLOBE activitiesto promoteskill devel opment and to meet
standards in not only meth and science but aso reading,
writing, computer literecy, language arts, foreign language,
geography and Qife-long learningOskills. Nancy Johnson in
Pamer, Alaska uses GLOBE activities in lessons and units in
language artsfor middleschool students, whilein|daho
dementary students correspond in Spanish with GLOBE
studentsin Argentina

Benefits for teechers ind ude university credit (when they
are GL OBE trained) for continued teacher accreditation or
for usein a graduate degree they are pursuing. Teachersdso
receive educationd materids (such as the GLOBE Teacher
Guide, doud chart, tree guide, videos on remote sensing, and
GLOBE protocols on Hydrology, Soils, and Land Cover/
Biology). Teachers have continued support through the
GLOBE web site (http:/Aww.globe gov), managed by teams
of technol ogy experts to keep the siteon the cutting edge
whilebeing user friendly, teacher list-serve, emails, phone
cdls and GLOBE web chas and the GLOBE Hep Desk.
There are other opportunitiesfor professiond deve opment
through additiond workshops/conferences and for collabora-
tion with scientists and with other GL OBE teacherslocdly,
statewide, nationdly and worldwide Additiondly, teachers
are given the opportunity to make a difference inthe lives of
their students through an integrated science education
gpproach, and contribute to knowledge about the earth and
earth systems. Stipendsand GLOBE instrument kits may
aso be available to GLOBE teacher s depending on avail abil-
ity of funding for GLOBE-relaed projects.

Benefits for Scientists

GLOBE, which tightly couples a science research program
and a science education program, has addressed the i ssue of
student data qudlity for scientific investigations (Budd et d.,
1996; Rock and Lawless, 1997; Becker et d., 1998; Mims,
1999). Carefully designed sci entific measurements, if prop-
erly followed, ensure accuratedata Accuracy and consis-
tency are prerequisitesfor scientificuse of data and
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Space Flight Center (GSFC)
compared favorably aga nst aerosol optical thickness mea-
surements from Sun photometers used at GSFC, demonstret-
ing that students can reliably make the required
measurements (Brooks and Mims, 2000). Becker et d.
(1998) found that land cover ref erence data collected by
studentsusing GLOBE protocols are at |east as accurateas
thosecollected by professionds. 0'he comprehensivestite
of GLOBE measurementsthat is being collected by students
iscritical for Earth science researchN for assessing current
conditions, for monitoring changes and for driving, testing,
and creating modds for predictions into the futureOaccord-
ingto Dr. Elissal evine, asoil scientist & NA SAG Goddard
Space Flight Center in Maryland (CERPS, 1999). GLOBE
student daily surface-based doud cover obsavaions are
potentidly theonly reliablecomprehensivesky observations
available to scientistswho study cloudsand their eff ects,
according to Dr. Paul Ruscher of Florida State University.

The gathering of accurate ground vdidation/reference data
is fundamentd to use of remotdy sensed data for land cover
cdassification and mgpping (Congdton and Becker, 1997,
Fried e d., 1996) and for observations across large areas, of
important plant stages and changes in the plant growing
season length which may be used assignds of short- and
long-term dimate variability and he p determine gppropriae
greenness valuesfor different regions (Verbylaet d., 1999;
White et d., 2000).

Through the efforts of GLOBE students, an accurate
determination of the location and extent of forests, wetlands,
grasslands, farmland, roads, buildings and other natural and
human-made land use is being accomplished, enabling
students and scientists to track how land uses change with
time (GLOBEoffline, 2001).

Benefits for Others

The GLOBE learning community has grown to incude not
only young students but aso retirees (GLOBE Offline,

2001). For example, as any GLOBE student, Horence Martin
learned to read and record measurements from her study site
instrument shelter. Yet unlike most students she turned 90 on
the day that Mobile, AL measured arecord high of 105;F last
summer. Sheand other seniors say that they have enjoyed the
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opportunity to master GLOBE scdientific protocols, to stisfy
their curiosity about theenvironment and to make a contribu-
tion. AnneMarshall, acertified thergpeutic recreation
specidist, found that GLOBE senior partici pants showed a
measurabl e improvement in psychologica wel-being
compared to a control group. The GLOBE program hdpsto
achieve the god of meaningful activity in that the work is
useful to others. GLOBE director Tom Pyke sys, GGLOBE
isnot only about lifd ong learning but al so aout lifelong
contributions to knowledge of the world.O
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2001 Student Research Grant Recipients

The following students are recipients of thisyear @ Student Research Grant Awards from the Center for Globa Change and
Arctic System Research. For the second year in arow, two of the awards (Hector Douglas and D mitriy Dukhovskoy) are
be ng funded through a partnership with the Alaska Sea Grant College Program. Weare grateful for their continued support!

William R. Bolton, I nstitute of Norther n Engineering
Dynamic modding of the soil moisture and hydrologic
processes in areas of discontinuous per mafr ost

Hector Douglas, I nstituteof M arineScience
Planktivor ous aukl ets as biomonitors of environmental
change in marine food webs

Dmitriy Dukhovskoy, I nstitute of Marine Science
Sudy of the decadal variability of the freshwater fluxin the
arctic basin - North Atlantic system

Danid Elsberg, Geophysical Institute
Glacier equilibriumlineand ter minus measurements with
anintegrated airbornevideo and laser altimetry system

Jill Johnstone, I nstituteof Arctic Biology
Interactions between fire, dimate, and vegetation succes-
sion in boreal forest

Chris Larsen, Geophysical I nstitute
Coastal glaciersand sealeve change a case study inthe
Glacdier Bay uplift region, southeast Alaska

Page 4

Jack McFarland, Department of Biology & Wildlife
Theroleof organicN in the nitrogen economies of terres-
trial forest ecosystems: a cross-siteapproach

Michad Palmer, Instituteof MarineScience
Groundfish growth responseto dimate variabilityin the
Bering Sea

Christin Pruet, University of AlaskaMuseum
Global change and song sparrow populationsin Alaska: an
assessment of temporal and spatial changes using molecu-
lar markers

TinaTin, Geophysical I nstitute
Using shipboard observations to monitor seaice thickness
distribution in seasonal ice zone

Katey Walter, I nstituteof Arctic Biology
Controls on methane flux from thermokarst in Northeast
Sheria

Martin Wilmking, Forest Sciences
Climatechange inthe tredine ecotonein interior Alaska's
national parks: are the treesreally better off?
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Student Research Grant ReportsN Past Recipients

Climate Variability in the Bering Strait Region:
Written Sources and the Detection of Arctic Climate

Change
by Michael S. Koskey and Sveta Yamin, Department of
Anthropology, University of Alaska Fairbanks

As the end of summer gets doser, the residents of avillage
on the Chukotka Peninsula gpproach the shaman with
guestions about the forthcoming winter. To be onthe safe
sidethe shaman predictsa cold winter, and advises the
people to begin collecting firewood. However, to be certain,
he later contacts the locd meteorology center for the scien-
tific prognosis. Ve can never be sure, Othe meteorol ogist
answers, ut most likey cold: just look a al those people
ool lecting firew oodQ contemporary folklore).

Such isthe nature of our research. The purpose of this
study was to obtain new data for dimate reconstruction,
based on Gnon-traditiona Osources of information for the
period from the 1640s to present. Systematicdly collected
empirica data on climatefluctuations based on instrumenta
observations exist for littlemore than one century. However,
culturd anthropol ogistsroutindy ded with sources of
information tha reech further back in time. Among them are
written documents composed by early explorers, traders,
missionaies, etc. Such Quritten historiesOare generdly easy
tointerpret for Western scholars, since the authors empl oy
familiar conceptudizations of human/environmenta interac-
tions.

This study showsthat ethnohistoric data can extend the
cimatic record for severd centuries beyond the limits of
scientific observations. To explore the utility of ethnohistoric
documentsfor the issues of global change, we tested atheory
of arctic dimate fluctuations with independent dataderived
from written sources pertaining to one particul ar region of
the drcumpolar North, the area surrounding Bering Strait.
The theory predicts periodic shifts between @ydonicOand
@nti-cyd oni cOregimes, which are documented for the last
50 years. Proshutinsky and Johnson (1997) determined a 10D
15 year variation inArctic ice and ocean dirculaion using a
basi n-scalemodel with drifting buoy and hydrographic data.
The documented regimes persist for a period of 5B7 years,
with cyclonic motion gppearing during 1953P1957, 1964D
1971, 1980B1983, and 19891997, and anti-cyclonic motion
gppearing during 194601952, 195801963, 1972P1979, and
1984£1988. Thecyd onic regimes are characterized by warm
summers and harsh winters, while the anti-cyc onic regimes
have narrower temperature amplitudes, with generally milder
wintersand longer, but cooler, summers. Shiftsfrom one
regime to another are forced by changesin thelocaionsand
intensity of the Icd andic low and Siberian high. These
transformations from one regime to another can be defined
asclimateshiftsin the Arctic Ocean and occur quite rapidly.
The results of our study show tha this decadal variability is
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documented not only in thedata setswith scientificdly
recorded environmenta parameters but dsoin on-tradi-
tiona Osources of information.

For the purpose of this gudy, we focused on sources of
information that derive from written accounts of the local
environment. Within anthropol ogy, the research method most
often employed to analyze such sourcesislabeled
Qthnohi story. ODespite varying definitions of how
ethnohistory should be demarcated from Qi storyOand
Gnthropol ogyO (Krech, 1991), thereis consensus that
Qthnohistory is an interdisdplinary fidd tha studies past
human behavior and is characterized by a primary reliance
on documentsO(Barber and Berdan, 1998:12). Ethnohistory
does not privilege written over oral sources, and we are
certaintha thefuture survey of oral sourceswill signifi-
cantly expand this investigation. The review and collection of
ord histories and accounts of dimate change requires
extensive archivd collection research and trave to rdevant
locdes, idedly on both sides of the Bering Strait. For the
sake of feasibility, we focused on the avail able written
sources, whilerecognizing their limits.

Wereviewed atotd of 72 written sources of the avalable
literature, which reaches back 350 years in theRussian pat
and 150ER00 years inthe Alaskan part of the Bering Strait
region. Each ref erence to climaefoundin these sourceswas
entered into the database. The authors of the accounts indude
theRussian collectors of fur taxes, missionaries, and explor-
ers. The variaion of detail on climateobservaioninthese
accounts ranges from genera commentaries on seasonal
weather changesto daily documentations of specified
conditions. Although the reviewed literature covers 350
years, because of the variable nature of the accounts, not all
timeperiodsfor which we found data are equally repre-
sented. There are dso several ggps, for which thereis no
avalable climaterelaed information.

Our database has atotd of 469 entries. All dimate-related
information isorganized intotwo fieds. Thefirst one, cdled
QDbject of Observation,Orefersto specific climatic ocour-
rences, such as wind, sunshine, sea-ice, storm, fog, rain, air
temperature, aswell as observations of sea mammas. The
other dimateredated fied contains direct quotations from the
source. Whilesome quoted observations are brief and very
generd, such as GunnyOor Qvindy,Omost are fairly detailed,
providing quantified measurements and descriptions of wind
directions. The database categories aso indude region and
sub-region, year of observation, name of the observer, the
publication information, and a direct quote from the source.
Thisorganizaiond structure permitted usto search for all
dates and regions associ ated with particular climaticoccur-
rences.

Since the man purpose of our andysis was to determine
whether the previously documented pattern of cydonicand
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