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BACKGROUND

NASA now requires cvary piaject have o public wel
educitional suticach component. The cducational side ol tus
outrcach must be based on the needs and cegunenents of the
cducational commmupity.  The NASA Scaltcromneter projeat,
NSCA'L, is one of the projects that bas fed the way in this
approach to oulrcach. This was a major depariuie Trom what
fiadd Been done bodoe wt JPEL NSCAT was the Liest 101
project 10 devdop what they have called o “high density”
cdocatonal prodoct. The “density™ of Winds of Change will
become sell evident in the reading of this paper. The NSCAT
pioject came 1o the JPE. Bducutional Affais Offsee (HEAO) 1o
form a partnciship i the development of this (41-ROM ad
associated plans.

APPROACH

The Core Team

Initially the HFAO fopmed what was called a “Core Team”,
This tean wis composed ol wctive  classcoomn teachers
represending all the grade levels, univasity  edocational
cevaluators al teachar tainers. cuvdiculun spedialists and
writers,  media developers,  educational consultants,
representatives from the California State Dept. OF Pducation
toak
meetings {or this vared grovp o devdap a common

and NSCAT engincers and  scientists, It sevend
Ewguage, but onoe this was done (educators Jeaned sefence
and chgineenng terms and the scientists and engineers learned
cducational 1erminology), NSCAT
cducational product evolved.

the design lor the

Basic Design

The Core Team, baswsd on focus groups inpuls al teactns
meeling and many  peivate  inlerviews,  deaded  on the
following design criteiia;

* Ann the produat at middie school, with the subject
maties of Global Climate, 1o have the widest andivnor,.

* Write a teacher resource, but in a way that studonts could
also vae dineetly.

* U the “we” susgested by our educationad consuftant,
Mo Bruce Payne 1], 1o make soe the product was
hepatic and interdiscyMinary.

¢ Make sure the materials aigned
guidelines [2] [3] [4].

¢ Ulse a CD ROM asa high density media, but with a very

wilth  cducationyd

T bretay DR K el ShY) [heed
stnapie “point and click™ intertace.
e CPhe tinal prodect must be machine independent.
Devdop a systems approach with an evaluation,

distribution and Tollow-on strategy.
EDUCATIONAT DESIGN

Winds of Change Overall Stracture
The strvcture of Wids of Change is ilfustiated in Fig 1
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Fig.1 Winds of Change Basic Structure

The concentric CHipses ae major themes Bt come feem the
cducational soferences, slighily modificd from focos group
inputs. In the case of Winds of Change, cight major themes
were used, (3) Sade and Stiucture, (2) Measurement, (3)
Encigy, () Systems and Iteractions, (5} Patteins of Change.
(63 Evolution, (73 Stability and (8) Hwnaa Iuteiaction

The radiating spokes are interdisciplinary subjects. Five
wewe chosen for Winds of Change, (1) Atmosphcie, (2)
Weather,  (3) Climae, () Taving  ‘Hings  and (5)
Crocanography, Whoreves a fopic and thume intersect, o major
question is adied that will be the direction of a whole batlery
of resource materials. In the case of the infersection of
Weatha wxl Stractore, the question asked was, “What s
Weathes'

Navigating Winds of Change

The misy igation system of Winds of Change ix cither anenu
or graphical, point and click. When Winds ol Change s
booted up (on either a Maantosh or 1IBM compatible
wachne) the user has theee basic menu choices, to [ind oul
aboul how, why ad who developed Winds of Change, 1o get
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mote backgroond materials on the NSCA'T project oi 1o use
the coicolaim resowce. 1 e cwticulum resowne is chiosei,
Fig 1 with all the eight themes and five topics appears on
the sceen

The user then points and clicks on Uie topic desi The
sceen zooms i 1o this one spoke, allowing moch more

detatled  exawmination. Ax the  cuisoy moved 1o the
ntersection of the chosein topic and theme, the majot question
appears. To zero in ona question, the user clicks on it

A tesowiee panel then appears on the saeen, allowing the
user o pick Trom fow types of information, (1) background
matenials, (2) dusstoom activities, (3) still images or (@)

ANl the resouras may be clacionically
i (disk, had dive, ele) or sent 1o a

quicklime movi
copicd 1o an uth

printer (color of black-and-white).  The backgiound  ai
achivitics in the form of PHE files. The images can also
be expnded on the saeen to be used Tor dassioom

picsentations on a large monitos.

Ii this way, the teachicr can build up the materials necded 1o
teach & unit based on the specific question in one
ways.  Students can use the matenials dircetly as part of
indepambent study mescach projects. When this the method of
use of Winds of Change, 1t is suggested that students use a
Jownal, printed or dectronic, 10 1ecord and piesent their work,

The number of pages of backgiound matenals, activitics,
Gl photos wd guicktime movies various Trom question o
question. Usually, theie are from 7-12 pages of backgiound
matcrials, 3-6 classromn activities, 521
from 0-9 movics. In the case of the example stated, “What is
Weather™, thuae wie 7 pag clivities, 21
still images wid 9 mmovies,

Voi the thiee topies of  weather,
occanography, hac are a total of 194 pages of badhgiomd
matenials, 106 wctivitics, 247 still dmages and 80 quicktime
MOViEs.

of iy
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FIELD RESULTS AND FORMATL EVATLUATION

Vield Result

The CD-RONM w,
“Vasion 17 had three "spokes”™ implenented,  atmosphese,
waadher and occanogiophy.  Approsimatdy 5400 Winds of
Cliange, Veision T have been distributed over the Jast year.
Version 11 is complete with all hive topics and is at the time
of writing being distributed

‘Fhe main complaints from the users of the first version
were to do with installation of Adobe Acrobat for the reading
of the PDI [Hes. These problans hive been fiacd with
Vesion 1. Users (educators, teachess and  students) in
tesponse 10 the subject materials and  content {oi bath
verstons have been very pasitive.

eleased o two 1ons,
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Fowmal Dvaluation

Vession Towas seind the  Mid-Continet Regional

to
lducitiona! Taboratory (McREL) in Awrora, CO, US. A for

cyaluation on two levels:

formal cvaluation. MeREA. dil th
an cviduation by professional cardcolun dosdopeis ikt a
paralel evaluation by o group of wcator teachers.  In
addiion, McREL did an alignment of @ comapendivm of the
vatious national standwds with the matenals on the Tust
version of Winds of Change (only the topics of atmosphere,
weathar and occanography).  There weie a lage number of
arcas they examined, ¢.g. introductory matenials, background
infortnation, clazsroom aclivities, images, movies, sell-
cirvaied aclivities, most appropriate uses, ole,

The teachers gave e matenals, basad on all the various
patameters, a mean rating of 5.4 oot of a pafed score of 7.
The teachers comanented  that they  especially  liked  the
mionmation,  the the activilies  axl  the
supporting visuals.

The Professional weilers gave the Tirst version of Winds of
Change an average total rating of 4.5, bul noted that the
guality of materials in Winds of Change compares tavorably
with the guality of other widdle school science curricala. 1l
professionals hiked the combination of 1ext, visuals and
activities, the organization and the consistency of Toraat. 1t
was also noted that Winds of Change world have application
to high school scicuee, especially 9th grade Fath Scier

The professional evaluators expressed some concern that
the teacha Jevel vocabulary might be above the stadent users.
However, the NSCA'T  project worked with many teachers
who repoded Gaboat 504 of taachiens) they had then students
use the Winds of Change for sell study.  No teachu ever
reported that then students had problems with the wading
level.

The aligmnent of the [irst vession of the C-ROM with
the national stadards wis also reveling, The infonaation is
inlie. 2.
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Fig. 2 Standards Alignment
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What wis Tound swpising was the laige st of
stndards that Winds of Clange coveicd beyond the targeted
giade lovels wnd subjects weas. AL the present lime MR,
is dotng the alignment for the last two “spokes™, Climate and
Living Things. The
pnpressive at that tine,

alignment will be even mone

DISTRIBUTIO

PEAN

The decision was made carly in the developinant of Wi
of Change that the C1DROM that the distiibution be done in
a “targded  manner. That is, be
tional o1

disteibuted, free ol chasge, at
onal

tucalor me

Jings with a lasge attendance

of teactkus tepreseating the designed gradke Tevels and subject
Direet reguesis from teachers were also honored.

Teachers who we given Winds of Change
fill s “No Co
This infornation will be wsed later foc along
of the product. NSCAT now has thousands of teachers in
this dati ba

arg requestad o
an ollicial user
term evaluatic

Ordei Forn™ or 1egislen as

ENTTANCENT

S OF WINDS O CHANGIH

The Educators Information and Exchiange Home Page

As part of the CD ROM section of the ovaall  NSCAT
Home Page |5] is the Educators Information and Pxchange
Falucatons who vse this page can oider Winds ol Change
clectronically. The Standads Alignment is also presented on
this page.  Bducators can “elick” to one of the main 18
McREL science stimdards. Onee o major studhand s chosen,
the user clicks 0 a sel of sub slandads, based on details of
ubject wnd grade Teved (K2, 35, 0-8 wd 9-12). When a
patticolar substandad is chosen, this page will rdeience all
the backgiound muatenals, activilies, images and movies that
cant be used o teach this st I this way a t
decide s path of use of Winds of Change. 1o futwe this page
will also allow tadhers to exchange ideas and incthods of vse
of Windks of Chamge via i password proteded vser foram.

ava

7z

bl

1Iei i

FOLF OW ON ACHIVITH

New hitcinet Stodent Activiti

Ovei the next yew, sovewd major activiies will be
instituled @5 part of the NSCAT Hone Page that will make
use of WSCA'T data. Yaamples of these activities are “Sail
the Scas™. Using the wind data and “value akbd soic
prodiscts” of NSCAT coapled with ocean corrent data from the
TOPEXTPOSENYON mssion, studeats will plan a0 sailing,
voyage Nom Austalia to Notth Amenics. Part of this
activity will be for the studends to dnvestigate what slops wall
be nade on this tip and devddop infonmation about these
ports and cowntries.

“Wind and Weather” will be aninvestigation of corrclating
NSCAT wind data with weather maps and obseved

th
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circulation patterns. Students will gain an undeistundhog of
winds influciice global weathe

the ways the world

A Wordd Wide Student Rescauch Project on Possible Pre-
ctsor Elfects ol FI Nino

Working  with esvanch scientists, modhhed tables of
NSCAT data for “sensitive” NSCATT cells (50 kilomeler
squaics of the occan smiface) of the topical south Pacific will
be presented on the home page. Schools, from anywhae in
the world, that wish to participate with this project, will foan
long terin rescarch teams that will “adopt™ specific NSCAT
cells. These student rescarch teams will cay out fong tenn
investigations of the time resolyad wind direction, wind R
and ocean currents Toi these aieass The initial wia of this
rescarch will be 1o establish the range and observed behavior
of these paamdens dusing nord weather paticras. Whei a
group of student sescarch teams find data that falls outside of
they will work with each other and the NSCA'T
project 1o see if these obscrvations are indicative of a pie-
cussor eflect of @ coming El Nino.
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