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ROLE OF ELECTRONXC COiMMUNICATXON 
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i. Current problems in  statistics education 

 many r-csearchers and wricers have poinied out tilat there is a great 11eeci 
rt, improve nlcthods of statistics education (Bisgaard, 1997 ; Cobb, t 39 I ; 
Snee, 1993). Statistical literacy has becon~e a social i~uperativc if we arc 
LO share a responsible, thoughtftrl citizcr~ry. However, often in the 
classrooin students are isolated, worlting in silcnt interactio~z wit11 printed 
rnnterinl, o r  working t l ~ r o u g l ~  "coafcbook" cotnpttter hor-neworfc 
assigrlments. It is :IS if in forcing the student so go through ccrraill ~ r~o t ions ,  
lcnrrling will somehow nlagicnlly happen. 13ut, ns has beer1 pointed ouc 
p r c v i o ~ s l ~  (Iiiel and Levin, 1790), students ntusr be active learners, 
engaging themselves in the exploration of ideas and cornn?utlicacii~g those 
ideas to e:ich other znd, at the same time, to themselves. 'The value of 
active participation and studenr: coIlaboratioi~ is well knowtt; tlle problem 
is in how .ive strrrcture a learning envirorinlent to gain that value. 

Toclay's students also need skills of expression, skills For sharing ideas 
and informarion. Seldorn does the statisticiarr need only an answer arzd not 
nced co coxnmunicatc that answer. Ic seems apparcnr that as statistics 
cd~~cators,  wllether of statisticians or staristicalIy literate citize~rs, we must 
bc co~xcerned with teactling methods for both creating and connmurticating 
sratistics information. 111 foster these cornmu~-lication sltills, students rxt~~sr 
be allowed to practice cornrn~rnicating in  the classroorr~. Il~cleecl, 
e d ~ ~ c a t o r s  are becomillg more aware of the importance of social 
interaction in rllc classroom (Riel, 1990). There are problems in malciilg 
these changes, of cout-se; teachers cannot teorganize their classes ro ixeet 
these goals : ~ n d  sriil maintain the tsadition:~l classroom form. 
Additio~-ially, current world-wide ecorlomic pressures leave teachers wirh 
tight budgets, the need to d o  more wit11 less, often resulting in larger 
classes and even Inore difficult communicatiorr problems. 

Technological advances now nrake i t  possible for teachers to consider 
the possibility and pra~nise  of electronic cornmurlication ti1rou~1-1 
cornpttrer networks. This technology can enable teachers r o  foi-nl new 
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relationships with their students and with ocber educacors around the 
world, providing much-needed lllencori~~g and supporr. Nenvorking can 
also provide an outreach function for nontraditio~lal students, dissolving 
barriers of geographic location atld at least sorrre culrural irnpedi~nenrs. 
EIectronic cornrnr~~licatiori allows srudeilts to offer each orher 
encouragement, both acadctnic and personal, often resulting in a more 
positive evr~luation of the classrooni experience (McCormick and 
A4cCorrnick, 1992). 

2. Carrent forms af electronic cornmurnicatioi~ 

Elrcrronic co~rlinr~nication today can rake several forms, fi.om long 
distance relei->hone service to video-confere~lcing, fax set~rices ro slow-scan 
(freeze-frame) television, All of these systems are designed to cielivcr 
d L m ,  voice, rext, or image &om one point ro another. While these forms 
of electronic conununicaeioti are pokverful and llold much prolrzise for 
educators, the focus here will rcmain on the most widespread and porciit 
ibrlns for the classroom: electt-onic mail, computer co~lferencing anti 
methocts of globally-nerworltcd "cotngutcr-mecliated cornmunicadon". 

Many universities, co~npanies, colleges and private indi~id~la is  are 
linked together by various iurernational cornpurer networks cotlccrivcly 
called rhe Internet. While it is diffictdt to estimate the actual numbers 
comprising this nenvork due to its rapid growrl~, i t  is safe to say cl~e 
I~ltcrnet is composed of over 5,000 other networks in over 107 countries 
(Roupp a i d  Pfrster, 1933). It is growing from 10 to 15% monthly. The 
Internet began as ARPANE'T (Advatlced Researcli Projects Agcncy 
Network) in 1963, developed to help university researchers share 
i~lformation. Since then it has grown to include such largc nerworlts as 
NSFKET' and NEAIINET. In addition, inally nenvorlrs sudi as UII'N E'T 
are tied to lllternet but are nor integral parts of if. An individual user with 
an account on a compiiter linlied to the Internet rains ' access to resources 
no t  otlly on that computer, but on any Internet computer that offers public 
information. There are Inany such sources; some users have likened the task 
of getring information on this lmo\vledge-fich network to "drinking from 
n fire hose" (Gefernter, 1992). The user also has eleccronic-~ilail access co 
all o d ~ e r  lnternet users, and to users on nctworlts r l ~ t  have  connection^ to 
the Internet. 

E-~-wzrziL. One of the most useful tools for obtaining information from 
the netwo~ft is electronic 1i1aii (e-mail). E-mail is esse~ltiall~ a one-to-one 
or one-to-many form of cornrnunication. Besides providing peison-to- 
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Pt.rsQn messagi~~g, e-mail is useci in electronic disc~ission groups. In these 
grsups, an!. message seltt ro a specific cetirral address is automatically 
a*-broadcast co all members of the mniling list group. These discussions 
onng people together as a focus group, enabling them to consider common 
~r-ohlems, share solutions, a i d  argue issues. EdStat-L is one such forun7, 
.icdicated ro providing a vehicte ~ E ~ r o u ~ l l  whic1.r techniques, tools, ideas 
ars-if pi~ilosophics of statistics educatior~ can be shaied. 

E-joi~tntn/. Network-baser{ cfectronic serials are ~~eriodicals tl~ac are 
pzirnnrilj~ "published on computer net~tforks like the Interllct. Seve~nl of 
rhsse function as electronic jotrrnals (c-journals). A scilolar-lY e-journaI is 
qiLire sirrlilar to a paper-basect jotrrnal, containing refereed articles, 
szvietvs, and otfier informarion. I-fowe.irer, the ttw diffe~ in several ways. 
Iiiz mctsr obvious difference is t f x t  an e-journai exists on tlie nccwo1.1c 
iilszeact of on paper. XCeaclers access journal articles and other irifc~rlnatic,~~ 
5y e-mail request or direct access to the archiving c o m ~ x t t e ~ .  Other 
rfiflfcrences irrclude the ability of an e-jattmal to offer databases or othcr 
:nfor.~-mation asso~iritecl with an article, as tvell ;IS rhe abiliry ra inrcracc 
with and cor~ducr searches on the entire jourt~al archives. 

C;i,nrpttfcr cou~~rc~~cit~~/RciIIeti~~ Board $y~~terns (BBS). In conrrasr to e- 
mail, catxipurer bulletin boards aild cotiferencing are methods for sending 
messages to an area or message database on the iletwork chat is sllared by 
r~rhcrs at vaiious locations on  the network. Ail users ntust access the sdrne 
!letwork. Some conferencing software is sophisticated, allolivirrg users to 
searcll, branch cornrnencs into topics and repfies, and use a nuinber of ocl~cr 
funcciuns. Users generally post information that is la~er read in sequence 
by other users accessirtg the conference. IlseNet News is one type of 
conferencing sysre1-n used aound  the worltl. It i s  extremejy popular, with 
users debating on oszr 2,000 subjects, called "newsgroups". The public- 
do~nain  software also allows local newsgroups or conferences to be ser up 
for classroom or departmental commui~ications. 

Mcthotls of direct rzccess. Gopher and World-Wide-Web are rrvo 
software programs available at $10 charge that a l lo~ t  rhe user to use his 
colrlputer as an i~~formation "client", lequesting infortnation froin any of 
the several thousand illformation "se~vers" on the Internet. Because there are 
so inany public access information servers, many of which are devoted to 
specific subjects, these programs are needed to help nnvigare the sea of 
information available on the network. Tlie programs car1 employ interfaces 
titat use hypertext, grapfiics images, sourtd files, and text. For cotlnecting 
to public information servers these prograins are the current state of the art. 
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3. Human  factors in computer-mediated communication 

Regardless of the specific technology employed, computers enable a 
new form of mediated c o m ~ ~ ~ ~ ~ r r i c a t i o n  with psycl~osocial propelties that 
are quite different from those associated with other forms of com- 
n~utlication. The  computer's impact on comnxunication extends well 
beyond the convenience of faster and more efficient information 
transmission (Harrison and Stephen, 1992). Because the system allows the 
usel to delay both receiving and responding to the message to suit l~islher 
scliedr~le, helshe controls the time of con~municarion. 

Computer-mediated cornmimication enables collaboration betwecn 
learners by removing time and distance barriers. Students can help each 
other in an active collaborative environment and instructors can provide 
f i~r ther  opporrunities for interaction with on-line seminars, group 
discussions or joint experiments. This type of comtnunication allows for 
in~eraction both benveen students and instructor and among the sttldeitts 
themselves that woutd be irnpossible in a cor~ventio~~al course. 

? .. I his mode of communication is also inclusive in that it can incor- 
porate many voices and points of view. This affords every student the 
opportuniry to have an equal chance to participate, indcpcndent of starus 
arid role differences. The ti-aciitional paradigrrl of Iecturirig professor/ 
silent st~iderit is relaxed; there is no explicit "downward" con~municntion 
channel. The inherent structure of the networlc is horizontal (Lewis and 
I-Zedrgaard, 1993; Roupp, 1993). Conversations inay be inany-sided ant1 
can contain multiple threads of content. These inforrnation exchanges aie 
iiitertwined with the Iearning and teaching activities that provide inttch of 
the subject matter for discussion (Drayton, 1993; Kaye 1992). Con- 
versatiotls are a~itornaticall~ archived so they can later be scanned or 
referenced. When tire use of networlc communication is frequent, the system 
provides a real forum, a round-table discussion with many points of view. 
This gives us the ability to reach beyond the traditional clabsi-oo~n 
bounciaries and, hence, can cflange both the size and composition of the 
educational community. 

4. Eramples and resources: integrating electronic coinmunication a n d  
statistics education 

Distance edttcutio?~. Electronic conlmunication can be used to 
suppie~nent traditional courses or povide the primary vel~icle for distance 
education courses. Students engage each other and their instructors in 
online discussion groups, reading, thinking, then responding. This structure 
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lcarni~ig. 'Thc network map be useci rtt perhrnl online e x p c r i ~ ~ ~ e r l ~ s ,  
perhaps !inking gcograpl~ically-tii~ral:~t classrootns for joiilr sxprrin~citrs. 
I'hc intrltitrrdc of irlforntation aiready un  xhe Iiirerne~ car1 be usect in 3 

"data hunt'' itr which student groups access the nrrwork to Gtld clar.~5cts 
sciaied LO tllcil interests, retrieve and nn;llyze t l ~ c  data, rcporcing barli 
results (oi yrijblents) via the network. Otlicr groups 011 the rletworlc r n q  be 
stirvcycd by n class, 01 called upoil h r  i i i fori~~ntio~l by slx~d~rit  groupb, 
"Bxpw'tS" oi "clier\csn mi). visit the dass o~llirre for an "clccuonic 
consultation", e ~ ~ l a i l l i i ~ g  ail indtlstly ~pplic,lriol~ of ~ i ~ c t h ~ d ~ f ~ g y ,  01- 

d e ~ c r i b i r l ~  a prohlen~. Such visits niiglir cveri bc schedulecl .live, so 
studerlrs C O L I ~ ~  intrrnceivcly ask cliiestious o r  posit solrtrio~ls wit11 thc 
visitor. 

In explorirxg ;~-rd expcritnenting with txcrwurked ct)llabor,xcivc l>arning, 
ic  i s  imprranr  to keep in rnirid thar the of "if' yctu biiiltl i t ,  
rliry will c o ~ l ~ c "  is a recipe for hilure. (.)nc of clie most import;urt lactors 
fo1 SLJCCC'~S for ~o~t i lx i tcs  c o n f c s e i ~ ~ i ~ ~ ~  i i l  the cl~sbrooill is .I co i~n~ i tmc t l  t to 
Ic:tdcrship thar supports the acrivity (<:allnirlg s ~ l d  S~vifr, 1392). 111dst"~B, 
Ueil :1rtr1 Z'cvin ( I  390) point out that the goal musL br sharcd by  he gsoilp, 
access mtzsr be casy ant1 equally avnilahle to all ,md aorneone musr :tci AS 

the facilitrxror or lender. If die stuclcltts hi$ ro sw rflc pmctic,tliry of risiiig 
t l~r  network, or i l' tllcy arc not cspli~irly eiicouraged to use 11, I hey wil i 
not use it. 

Mlts rlrtA bobs. Perllaps nlorc mundar~e, the use of r 1 ~  nctwork in 
i t s p r o ~ i ~ t g  ~ i l t :  cldsst oor11 ii~frascructure, st i~2- i  as studsnt feedback or test 
drld quiz rest~lts, can be cluire helpfirl to both student and instructor. In  rhe 
Sratistics I~isir~lcrional Col~rlpuring Laboracary (SXCL) at Nortlt Carolirla 
State University, a aiea is scc asidc on thc ncrwork for i n ~ t ~ ~ l c t o i s  
co put efectrnnic copies of exarus or quizzes  frat^ previous years, as \vcll as 
resixlts of cxaltts and quizzes given during the semester, Other materials 
may appear rhei-c, such as special datasets for rhc studc~lrs to expeliri~crlt 
with, or poiiirers to other inforrnarioi.r on the network. Some instructors 
encourage group interactiorl via classroom bulfctirl boards, posring 
bonlen,ork assignrnc~lt errata or I ~ e l ~ f u l  exa~nples sinlifar co hol-neworlc 
assignme~~ts. Ocher instructors use the "ghost" login facility, \~hcteby any 
scode~lt- logging in under the name "gltost" car1 send an anoilymous tnessagc 
ro the jnstuuccor. The illrent of chis facility is ro encourage honesr 
feedback, suggestions, and comrnentaty on chc course. Tfxs is a popular 
flcartlre tl-rat has resulred in instructors receiving some rhoughcfirl criticism 
and suggestiotls. h a l t y ,  all iacally-written help ma~auals for the cornpuccr 
syseenl and software packages in STCL are available througli the [:lb's 
online hefp system. All of this material, from computer-command 
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descriptions to llotes oxt mttltiple tegrcssior~, m;ry bc searchcd by keyword 
cir accessed sequentially via rhe metin sysrent. 

i2f~;.i~taririg clnd ~ ~ l ~ t r o r i i c  cciti~m?lili<y. 0 rle of rhc niost imporram facets 
o$clectroi~ic ~o iumunica t io~~  is the a b i l i ~  t o  crcale con~munirics, nor a 
common locntlon, but by a cornnlit~inlir~ of iiicnf. 1.112 

eiecrlonic disc~lssiorl groups oil tile l~lrertlct arc \.iell suited to this iask. 
St,tisrics eclucatols may Tri~ct 3 ~011gc1ii:11 uornmuniry iu EdStat-t, chc. 
disctlssiorr group for statistics rclucation. 'l'he puspost ol' rllc gtou~p is to 
2ros~rte a fort1111 for comn~enrs, tccllniqcres arid of teaching 
st,;ristics. 'l'he group's si:ticd go:tI is to bring together ctery teacher, 
r::ldent, rescnrcller, anci speci;tlist ir~rerested in ilriproving sratistical 

P * Ei~srructio~l. 1 I-te gsot~y's c o ~ n i l ~ ~ ~ ~ l i c a t i o r ~ s  range \widely, so~netimrs 
clebarir~~ the issue of what ac.adzt-r~ic nrltups azc [he propel rescllers oS 

? 
< i : i t i . s t i ~ b ,  sornctir~ies discrlssirl~ diflercrtt ways of Ioolciag d t  (and 
~ x p l ~ ~ i ~ l i n f ; )  cer~airl srariscicnl co~~ccpts ,  and somerirnes just "chatting" 
>:.itla each other, ~ 1 1  in a highly inicractive, informal coffcc-house style. 
This facility car? :tlso he xlsecl ;IS a tvay for expcris~iccd tcacilers (~nenrorsj 
r o  ~msdodocvn a~lvice, reaclling nnccdotes .tnd thc -+visclon~ of cspcrienri: to 
yourlgcr, begirttlit>g reachers. Pot n ~ a r ~ y  isohted sratisticinna ~ n c l  stariarics 
~ducarors, tile rzetrvo~li can be a place to find a mi~ch-ntedcd cttm~t~t~tlity. 

Mole formal i11rcr:iccion wit11 the international statistics educatioli 
ci~tnmunity is also availnhlc on the tie~u,orli: 'l'lie Journal of Staristics 
Ucitrcation USE) is a riew, ri~orousl~-refereed eleccro~lic joi~lnal t t l ~  post- 
secondary statistic!, cducation, JSF, kpublisl~cs high-quality a~ticles on a 
variety of topics related to the teachitlg of strtristics. Thc electrar~ic 
mectiurn enables readers to tlownloail datnscrs nnci reacllirlg tilatcrials, 
scarcli irrceracti\7ely tllc erlrire arzhivccl journal, access articles 
im~netfiarely as rhcy become available, us participate in the parallel 
electrollic ctiscussion forurn JSE-'l'alk, a foruin rlevored exclusively ro 
discns~ioii of issues cotlcerning the JSE readership. ?.  

L he ]SE Informn~ion Servicc, an adjuilcr to the JSE, is a glowing 
clccrror~ic archive of it.rformation, software ;lrld discussions related to 
scaristics and starisrics cd~lcation. In ndctirion to the  JSE itself, the 
Information Service includes rhe ISE Guideliites for rtuthots and (:all for 
I'apc~s, a t l c t  ft~fly i~ldcxed at-id searchable archives of scvcral clecrronic 
discussion groups rclated to starisrics or staristics ect~tcatior~, Also 
available t11roug21 the scr\ficc arc softtvarc related to statistics or stritistics 
cducation, ir~foirnation and programs to help users find and usc orher 
netvirorlc resources, the national nrchivc of SAS macros and programs, and 
infomation abour other services of i~itcresc eisewhete on the Internet. 
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5. Future possibilities in electronic cofnm~rnicatious 

Ttlougll ir is goricrally dangerous and unfruitful to c r y  to preclrct the 
technological future, there d o  seein to be some rleveloprne~lts in eiectro~lic 
cc)mmunicacions that arc inevitable. 

'The most obvious devc~opment ro come is clzar of the nerworl< itself 
More and more of us will become connected to the networlc, and hence 
con~~ected to each other. 'The major probicms in lxetwork commu~iicariorl 
today haye to do with rhc incompatibilities existing betweet1 the cttrrcsxt 
pIethora of necworks 2nd software and hardware companies. The many 
norworks, service companies and lac1c of s r~t ldard  commtrnicatioi~ 
prorocols belie the facr that we are nor in a communications revc~lucion, 
but an evolution. The situatiort is similar to the growtli of odier producrs 
and services that h ~ d  a large i111p;tct on so~icty, such as tclepilone service, 
die automob~lc inclustr)r, or cigarette manufacrure. These industries 311 

went through natural stagcs oC growth: early innoiacion 2nd 
experimentation, ptoliferation of brands a11d I-rri)duct srandnrds, arid 
f:nally stable gro~vclt resulting in a small number of standards or product 
rypes, a relatively sinaIl nuit~bcr of companies, and rapid spread thro\tgtl 
the cufturc. In the begi~ining days of telephone service, i t  was solncriincs 
necessary for subscribers to belong to different tclcplioile companies-users 
had to be on rhe samc ncrwrlr  in order to communicate. 'I-his is riot Gar 
from the si~tlation today in computer networked comn~ur-tication, and ir 
seems probable chat the cvolucion will continue. 

Vicfeocollfcrcncirig is another reclzi~ologJ~ t t h ~  is still expzndirlg into 
the cducacio~l field, 9Ilowing teacl~ess to reach students in geogl.aphicatly- 
dispersed locations. As technology has advanced, ~ideoconferencin~ 1x1s 
moved from concept ro executive ancl is now becoming a 
~nacrical comn~unications tool. With further advances in technology this 
form of cornmunication will no longer require large boardroom-sized 
facilities but will be usable from a desktop computer on the eleccro~lic 
networlc (Gill, 1993). 

Virtual reality Itlay become jmyorrant to t i s  as educators. Virtual 
reality has been described as "a three dimensional participato~y multi- 
scl~sory computer-based eilvironrnent that occurs in real time" (Randall, 
1992). This technology makes possible in  the fields of distance 
corntnrrnication and education, something new called telepresence, a 
paradoxical tern1 that might be defined as having or sensing one's presence 
at a remote or even virtual location. 'Techniques in education such as 
visualization and simuiation could cerraiilly be affected, give11 this power 
to create virtuaI iearxling etrvironments. Virtual reality combined with the 
glotai network could give us the ability to form workgroups wl~ose 
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alcmbers are geographically-riista~it, but able ro colnmunicate within the 
sirtual networlied reality, a version of "cyberspacen (Reingold, 133 1). 
Usizzg this technology, studerrts and teachers could physically intexacr wxtli 
ohjrcriue, graphical databases, perfornl rotations of graphic iinages by 
i ~ l l d  ;u~d work together in virtual simulations of experinlents. Whether the 
~ c c h n o l o g ~  wiit be able to transcend social barriers and deliver the 1.tiany 
promises made for i~ JIOW provides ftlel for hot debate in roday's popular 
press. 

Atlother development that seems certain is that we will need to 
become even more infor~aation literate, This entails "the ability to realize 
thdt il~formario~x is needed, and to locate, evaluate and use effectively the 
needcd ir~formation" (Wegner, 1992). rl'l~c sea of information available on 
rllc netwolks will affect the life of each of us, whether student, tertcher, or  
cirizcn. In orcier t-o survive and prosper in che intellectual climate OF the 
f~1lrur.e we will have to rely OH each other for training, assistance, and 
encouragement in the task of lifelong Irariiing. 

6. The prospect of a truly global network 

Although the Ir~terilet is growing at a furious rate, arid hundreds of 
thousands of users are now co~inected, the great ~najoriry of the traffic on 
the network cotncs Gom North America. TIlere is no reason co doubt tlmt 
other developed couritries will soon be as thotoirgt~ly connected to tllc 
network. Iiowever, it is easy to forget that we are riot the whole group 
because the only voices we can hear on the nenvork are our own. ?he Lesser 
LkveIoped Countries (LDCs) arc sparsely connected to rhc Intelnct and 
they may encounter severe political, financial and social difficulties in 
achieving the connection. I t  i s  imporcant to r~otc  cl~ar poor or  remote 
locations, even in developed countries, will have siinilar diGculries in 
becoming connected to the network. 

By learning tfie basics of how the technology can be used for advancirlg 
education, we wiII be better prepared to advise our collengites or lead o ~ i r  
classes to pioneer the future of networked education. The recl~nolo~ical 
solutions are simple and relatively inexpensive. As a result of continuing 
im provcment in co~nputer and com~nunication technology, a ix~ea~~ingfui 
network can be built using low-cost appropriare technology. The two 
technical solutions described here are elegantly simple, inexpensive and 
widely used. 

G~nss~oots nerworking by telepsho?ae: FidoNet, FidoNer is a wide-area 
network that uses n iode~~ls  on tile direct-dial telephone netwwrk. There are 
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over 13,000 nodes on this user-run ner\vorlc, making it eve11 larger than the 
popular and well lcnown W I N E ' T  ~iet\vorlr. lV11ile hobbyists predomi~tace 
on FidoNet in North America, abvur half of tile pltblic FidoNct systems 
in Europe are run by small- to tncdiurn-scnlc b~tsinesscs. la Africa, the 
nctwork is heavily used by n o n - g o i ~ r n m e n ~ ~ l  orgariizations arid poorly- 
runrled acadenlic iilstitutions. lvithin North America, there is growing use 
within the printary and secor~da i~  school systems. FicloNet is st~.uctured 
so thac any node can cotnmunicate with any other node wicllout the aid or 
conscllr of rechnical or political groups at any ]eve1 (Rush, 1932). FjdoNrt 
cc>nimunica~ion is limited to e-mail or broadcasts similar co electronic 
discussion groups. While messages may take days to reach their 
destination, rhc net~vork makcs it possible to com~nunicate with some 
remote locations where no other form of comin~~nicarion exists. A 
computer, moclem, tlie FidoNet software and access to a telepliorle fine 
are the necessaty components of t f x  rxenvork. 

I'ficket 1.udia r r r d  lozu ectr~h edit stttelliti's. 'I'he pocver of paclcet 1.1clio as 
used in the Montana's Big Sliy l'elegraph project to reach remote areac c m  
be vastly increased wl~en coupled with sacellire tecllnology. For ex .nple, 
VITA'S (Volunteers in Technical Assistnnce) sarellite or "orbiting rnail- 
box" will cover every spot. on the earth twice a day. The satellite orbiw at 
an altitude of SO0 km. When ir passes over a ground station, the station 
uplinlcs or transmits messages to the  satellire and thc satellite sinlilarlg 
downlinks or trnnsntits cnessages or files ro the ground station. 'fhe solar 
powered ground stations, wllich are lelatively cheap, thca broadcast rhe 
digitized messages on a radio frequeiicy ro computers i n  rhe local area 
that are "ttmed i t i" to the packer-radio broadcast (Ronkiti, 1991). 

7. Conclusion 

As educarors, we need ro work to improve the rechniques we use. We  
need to iiivotve our students with their learning and foster better 
communication slrills. W e  need to reach out to srudents who ncecl 
education, but have been left out of the traditional classroom. 'I'he 
promise of  electronic colnrnunication offers great opportunities for 
distance education, imaginative collaborative learning projects, ancl help 
in making information easily accessible. In addition. to technology for 
classroon~ projects, there is a wealth of information and services on the 
network for statistics educators themselves, such as the EdStat-L 
discussion group and thc electronic Journal of Statistics Education. 

We must guard against letting technology change the underlying values 
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of education, rcnlembering the proverb, "Wiien 311 you have is a hammer, 
cverytlling loolts like a r~ail". The overlveerling desire for technology can 
blinct tis to problems, perhaps ~naking us forget our reasons for looking ro 
ccciinology in the first place, wl~icll is to inlprove our srudcnts' and our 
awn learning. It rakes more than recltnology alone to trufy malre a 
difference. Collnccting everyone to the tlerwork will llave no yos- 
iiive effect by irselE our own itnagir-~ation and effort is the renf ern- 
powering force. However, it is important to know that technical solutions 
do exist, arld thac tfiese solutions can have a large impact for little cosc. 

A~nled  with both knowledge and imagination, we can look to the 
Giturc to tale wl~at  is useful from the technologic:tl worlci in making rhc 
classroom a betrer place, engaging our students in their own learning. We 
can use the medium to reach out to orllers, nntl learn fro111 orhers in  ways 
that were before unim:lginable. 
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