
TOTAL OF 10 PAGES ONLY 
MAY BE XEROXED 







INFORMATION TO USERS 

1 n U U v l i U y . r W M h . I l l h O T ~ m t M U M I a ~ m n ~  

and men .n p.0.., VA b. W. Us, it waWmdmd 

m p y r i p n t ~ M m b . n m o w d . a m * u s l ~ ( n ~ .  

Phc4cm%W?r iW!+Jdd in lha m i # d  mnusxip luw teen 

xemgnph*.lly in WMs w Hiphw wli C r 9. blu* M whim 
p h o ~ C W l n U r r N W b * ~ a n Y ~ ~ ~ . p P . m p  

in mir copy tDr n hrO.. ConPcl UMI memy m m. 

5MhHomYMomaLW8ndUmirg 
$00 Nom Zeeb Red .  Ann A m .  MI 4810b15UI US* 

&CO.5214800 





The author has mtcd a mn- L'm a -nX une licewe ran 
exclusive licence allowing the aclusive permcmt 6 la 
National Lib- of Canada to Biblioth&ue aslionale du Canada de 
repmduce, loan, d~rmbuce or PCU rrpmdwm. p&n, Lrtnbwr ou 
copies of th~r lhcsls m mrcmform, vmdrc des copm de ccne thew sous 
paper or elecuoie formats. la f o m  de mierofiche/film, de 

The author retams aw~colup ofthe L'autew c m m e  la popnkc du 
copynefil m t h r  lhests Nc~thn the dmtt d'autcu qw potege fene these 
thrrn nor rubstannal emam born n Nt la thew nn der exmts substant~els 
may be printed or otherwise de cslle-ci ae daivmt &e im*1s 
reproduced without Ute author's ou autrement reprodits sans son 
permission. autorisatioo. 



BY 

Ellis Ah1 Pap. B.A. B.Ed 



TABLE OF CONTENTS 

p w  

.......................................................................................................................... i 

Acknowledgments ..................................................................................................... iii 

INTRODUCTION ......................................................................................................... I 

CHAPTERONE 3 

Ratio& i B a c k p d  .................................................................................................. 3 

CHAPTER TWO - REVlEW OF W T E R A N  7 

7 

7 

9 

Techlogy Imegratba 12 

The Need for Teclaohgy I~temlb 12 

Obstacln ............................................................................................................. 13 

14 

Sekting AppmpWe 18 

Type1,T~I ISo 18 

19 

22 

22 



Word R e e s h g  ............................................................................................. 23 

I",,,lcmsnti"g Ress 

CHAPTER THREE - IMPLEMENTATION OF PROJECT ................................... 49 

49 

51 

52 



CHAPTER FOUR - 1mtegtmti.g Tdmologr imm Cn& Thme Wmther Umit ....... 63 

csnm 9: Crrative 



REFERENCES ............................................................................................................... 145 



ABSTRACT 

It k the rqonsibiby of ed-on to pnep~ m d m r  for affns in 1&yY$ sickly. This 

r u m  requires mom than C I P U ~ ~  hldcM to folbw dirrn iosmxtion and &om rote leks. 

It wnMmcs, BmMily, gaal m ~ t i o o a n d  pmblm, solving skills as WSU = 
teelmologid comprenck. Iodividd must k quip@ wah recesau skills to C- io 

*long learning. 

A r e e w  of lifsranvs in Ibis p j c a  k d h l e s  thm wbm tsclnology is !Mepled imo lk 

rhool's cllrriculum i8 Ean p o & ~ h .  idWllCZ thc t e w k  d -. 11 pm* 

rtudsm uRth the oppomrdy to develop *long skills required for - hthc world 0- 

the clanoom Appmpislc incgmhn q"im h lk hcrhoorn clmklhm Tcsherr 

are willing to d e  ~ s h g c ,  b o w .  they& oscdm h j u n  the &bgy gyidcks 

p m d e d  by the Dqmmentof Edwtba  

In addrssiq I& rid. Ibis pmjca wpsdcvcbpd to htcgmte technolow imo a 

rerourc~basdlyeathcruna. R M ~ ~ ~ b . s e d l e P n i n g . u o w % ~ w ~ ~ - - 0 0  

they can aniwlym- Urb o m  Inowkdge. Integrating Techndw info o RescmmeJarod 

weather Unit is an ~ - k  of howteclmobw- he eliemheiy ~ ~ c d  iow ths @ five 

cumimhun In this mdt, m- and anbi~b u. -fully rid and wbns wsn% rdlcn a 

coruuunivta mode1 ofmdhg d kamia. 

I%k pmjm c o d  fiw ch.ptcrs: C ~ C I  I i i m i h a t k  background d ratblmlc for 

the pmjsf; Chaper n pm* a minu of h ~ e  .s it ,-elat55 (0 thc pm* C W "  m 

d i i u n s ~  thc bnpbmwathoflk pmjeet: d Ckptcr N wnainr the Wulpmkct. inchdhe 



a u n i t p ~ g a u i d e . ~ W ~ t b c o W ~ d s W l r U ) k r ~ ~ d  

and waly~tion skers ss (VCU as sodew wrkbmh. Tk Emt thrss chapters pmvide tm buh 

for the fourth cbpto.  To-, sll Tolu claplm mc wilten I W tbc rqukmms 61 tbc 
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A gmam u d m t d h g  ofthe md for techmlogy 6wegration h the $ndc fm 

c L u w o m c a n b e g ~ b y r n ~ l k ~ d p c v m ~ ~ o f t a L m o b g y h 0 1 1 1 ~ ~  

school. In the pa% we bus tr*d lo keep up W irmovaiw equipment M -tnrCr Ckd 

lrnowledgs ofhow this-- h u l d  he imqmled hm the odab &$. Wehad the 

tools but did mt udemad lk p o ~ a  ofusing fbne tools tor hnnastii lenming. For 

example, in the 198% our rhool p v ~ h a g d  s e e d  Commdoce 64 rnmptm f o r t h  

elementary elarsmow. Thcv rnmputm were uvd mi& for - such as m for 

programnthat r r q ~ ~ U t ~ r n m p l e u c & ~ a t ~ ~ h u i n g t h i s t b r r  

computnr served lmle educatbnal vakr becnux Iheywere mt pan ofthe regular c w k u h  They 

were wed merely as a reward for &&iog work. 

In the early 90% the school rpn a large m u m  ofmoney OD acquiring mmmes h 

rahnology. We took pride in hying the mosl modem rnmputr had-. We pcclssod 

twenty-four BM 486 mmpmrs d m e d  a lsbomfny smbg. The problem h o w e ~ ,  was 

that we boughl the equi- * u t h ~  ta!& timc to see how it would mstcho~rhool's 

goals and clamom o ~ h s .  Ag& we hsd lk uelnobgyfwk M did m t  hawuhst to do 

withUrm T e e e h r r p c ~ h I h e y - ~ t e d b c a ~ ~ - m t ~ m r d m b o w l o  

effectively integrate UintoEmobgy b the amkuhm Therefore, le&ers look WlPli lo Ur 

tahmlogy labontoy m a d for being gmd or m a bcsl; km Ur daily r o h .  Tbs only 
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~ m n e e w a r t b s t a l l ~ m u l d w e m m p v t = d ~ a d t h y - a l l d a t t k  

-rime. 

Wnhin a year n Me. we by our Isbomo'y mmxkd and mnuolkd by P -. S t i t  

no o m  b x w  how to e6edireIyoprare t k  loul- m ~ ~ r k  (UM. Our kbwl Dktri" 

Office ide!lliSed our rrcd forlmido& a d  pm* tk pmmrland time for two da)l of 

tshnobm h r d .  Thb trahdaB m c d  tbe dsvsbprna ofamore mllabonivs -to 

trhnobgy uos inour r h m L  Duriqg b b-servb -Dm. mbns were mkm to tbs 

laboratoly to Cam how to add studems to elan 6*9 snJ ret up- to +he LAN. S ~ d m t s  

muldtknuosthcpm-weh.doeMnifo~fhcm lojwnuodaygwealahadtoleamall 

abut our oprsfirrg ryrtan (SEbwlvinu) and aw*cyofoUn soffwarr pogrwa. Besawc of 

the hut6Eknt time for in- -hen WS~S w b k  IO -b snJ e q e r k e  nmeriarck 

ro-, mr were thy W u c e d  to th k i d  a f m h  m a m p i a t e  IO mivita 

in their slapnwna 

Mon t e a c h  mw ngrre that in tbe rush oferuhudsrm and Isck ofadequate prqmatio& 

they ordered edueatiooal mfhwe in tk fom of- T k y o ~  a T y p  I sotlwwc, whkh is 

offso d e s i d  to make kadq quidicrand cpdcr thmughrotc mmorintion Such software 

does mt require aaivc kmhplraf onthe IM o f t k  sMmt In fact. tk pmduerrof the 

r o f h v a r e ~ p r a m p r r d c t a m h r . ~ g f h . t l a p p o s o ~ t h e s r a a .  TypIsoRwM 

m ~ ~ n e d  the tradiIional(trmmk~n) siyk ofterhbg. T-bm the m s t d  and the 

$oftwars ssrved ar an e h n k  wrkbwk do- s ~ & ~ s t o  p m t b  the shlL Sludcntr were 

lakm to tbs tschmbgy lsbDntoy onlyfor extra prink in a h m d  m m .  I b - d  mt 

b a a u s e t e r b n s ~ o u r ~ I - v n e c ~ m r k r e W ~ ; ~ - j w r m t p m ~  



p t  bpnpmvmm ovcrjua b i n g  tk Co&m 641. In my- for us@ tk 

teehoobgytoolSIdamturrtvnymmidrrtbeWof-I--. 

R s r a u ~ h * D S I b s t W ~ - m I ~ f o r r h w b d ~ ~ t ~ .  

Maddux et al.0597l h bir bmk Edwotionol Cmputing & rrwal andies d u c t e d  b y p p k  

~ = C o k ( l 9 8 8 ) . ~ a o d B o o ~ ( 1 9 9 3 X  WmdanrddCahe(l99)), Rl-d 

Ploq(l591),aodmnym~wbofo~tbst~dplsctiEe(TypeOw~~~ritbcm~ 

b='lequcntly used kb3 ofcomwfe~ po- aI t k  t i m ~  (Maddm et a]., 1997. p. 19). 

Now h the late 9l% hour rho01 w hys a kbonto'yoffwcay-SK Rr11im I66 

m w l c n  oprated by anNT -. We have- to tbc I n t a m  through a s~tcuitc d i i  We 

h a v e a s ~ a r s C D R O M S c o h r ~ . d a d i ~ ~  WcakolmKditTcrsotwRwars 

program that p m o r c  a m~khnioriu approach to leuning, a r h l r  Eyc'yIhing Wemkr. 

Dinosaw Hvnler, Ecmlo 95, Cowl 8, d Print M ~ f e r  h n i m  Ihe grade five wbsrr rn 

very excired about all tbnc rn techmlogyfoob in tk =bmI aod & tbc need for P d i i  

a p p m a c h t o t s a ~ ~ a o d ~ . ~ w a n t f . l u e ~ n r u q u i p m n t t o p m v i d e ~ w i t h  

orprrhnm that go beyond tbc teabmk md.  Tbey wnt to make -I psn 0€&(*1 

claurooms, making the w01Idaod its vpt ~~n -%k to W stud-. Still  thydo 

T h s y a U l r m w h o w t o t Y m 0 o d 0 6 a ~ , b o w t o ~ p " d ~ ~ h o w t 0 ~ p  

e!EmiMly, how to saw tbcbwork, d so forth Yet, thy haw link e q d e w e  us& m m  

and otter tcchoobgy r m m  imtbou@t-povoking r t ivak .  Wi e x p r i m e s  have mt 
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enmuraged them to mmmcl tkh mw lby wnr mt givso appmmbia to rn 

technology lwlr for ntplorbg, mr to -mmodae (or tbci illdividlul dBkmes. Tbcy hm 

m c r v s e d m m p v t n s h e b o o l t o b . D E h ~ f f d ~ . ~ ~ ~ ~ ~ f ~ d ~ .  

Tk~eli"et~MULImWrsU)emp~Clmr~Isndi"qui,ui, Tbcy 

want to incorporate ~rRwsrr tht is h a a ~ i K  d crmlmgcs tk uu ofdiBann pmblem 

~ i e m a t ~ g i c r .  TheyawtUci.admn~rnmoreth.nthem~itxeury~ 

hmniw, commxtivin U) km@. Tlry wra stcdem lo IIY - scamem 

digad camr~ ,  ete... in a  ram^ tht mbmws the !emhg POQU Ycf inorder to lcam Ik 

p m e s  involved in us% and impting vaMw typl oftebmbw. tachen ad more 

d i i i o n  and -It. I bcl*vc hnsgntiag h W  imo -W-hrd lmiu giVn -la 

theasQ-tkyMd. M y p m @ t ~ t h k & b d l r r d .  Bycrmimgrushs 

m o u r c s - h r d u n h I ~ h w i t h f ~ a ~ ~ h m y r b w I d o t h r ~ ~ h o o I s h m y d ' ~  

suggested activitis, and bsmmhsto  integrate teshoobgy hlo IkkNnisuhmr T h e  

e iv i t i a  a d  ktmctioas 6Uow th @Ihn provided by the Dcprtmrm ofEd&= 



CXAFTER TWO - REVIEW OF RELATED LITEUTIIRE 

ThspurporofthircWmitorrv*wIheduutadald-hmhedto 

imeptiog lechmbgyhno a -urd d to d e r n i  the tkmAcal folndntamof 

variourarpetsof~pmjat.  I b+*P W o u c r v i n v f f t h e ~ c " " i c " l ~ D Y t m n r *  

published by Ihe hpanmm ofEducntion.od lhm emmire v-ur d-tinal rlroriap' 

opinions about tbe impormiceoftechmbgyindusatiots abut tcehmbgy imsgm(h abovt 

ime relatcd to the s f i n  o f s o h  Md m gmimeqvity, h u t  ~ommrtMsrn, md about 

resow-bared Icamhy, an of whichare m m p u  imp- to thir urd. 

Cn-1 Cmrrkuhm 0.-es for TechmmOl 

In addreaiag tbe r e d s  of m d e s s  iofhir pmvince tbe D e p m m  ofEdw60n haa 

prorided six g e d  s ~ u h r m o u t m m  f o r f ~ b g y .  These outmms ars liatcd hl. 

document milled A C ~ i n r l u m  Fmmwrk fw T~cknology Ehrotion- Living in o 

TechnoIogie~1lSociiry (Go- ofNF and tab.. 1996). 

Thsy ars ar fouows: 

Pa. audmn wiu bve sn u d m m d h g  of* mum oftcefmology. T%b meam 

~ U w i u ~ I h e ~ @ C 1 p I c r t h a t s u m m d t c e f m o l o g y .  nY 

d e n U  wiu mt only umkmad bow to ux mhmbgytook h alw lmdcnUgd 
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t k  d pmscrra inwhred intccbmbgy. 

k d l y ,  studem will be abk to polve tcsbmlogy pmb*na. Mughtkls 

p m e e r r s I d m I s w i l l ~ t k i r p m b k m 1 0 b i n g ~ .  TbcyuriUbeabkto 

idnrtiry needs desids pololutions hnphrrnt tbcb pobxiim PI (UCU PI c v d u l e  ad 

=Beer on them 

Ildh: rndnn dl denbp an of thc iwm of terbmbay. 

S ~ w i l l u i l l h s ~ ~ ~ t o h o w t c s h m b g y ~ i m p o v e ( h s i r w o %  

a n d h o w i l b s n n & e c t o n ~ * n , i n g d  I t ~ - t h t ~ w i l l  

realize how much ucbmbgy will thzk worLp!ace, f ~ e ~  a d  Ibc 

em+ormrn. 

F~mhIy. audsmr dl be abk to 4 wmp r c b e ~  ulile. PI WCUPI YX thc 

~ c a d t n m h a b a y o f v c h h g y p b l a m .  WththislPowl.dgs t b c y d  

bs abk to male appmphte lr+ oflshmbgy -- withreg& to both 

roffwarsandhsrdware. 

F ~ . ~ r w i l l d n m ~ ~ n t e I b c r n k o f ~ ~ h g y ~ k ~ I b c  

bming-. T b e y w i l l b e a M t o u t k l e r l n o b g y a a ~ t o o I a n 6  

d w h p  wive !edng stme*. h tbmugh vchmbgysudcm willdcwhp 

t k ~ i " " o M ~ ~ b ~ ~ .  

. Lastly, mdmtr will damMtrnre of* rok Wmmion a d  

eommwkabns phy invchmhgy. They will be abk to wmmmhk wilh o U m  

&ugh vaMw techmhg. m o m  an6 be able lo ~ t i v c i y w ~  

about tcehmlogymElf (Govt. o f W  & Lab, 1996. p. 8 )  
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In order for students to achieve tbss -ifis out- c d m o n  mun provide mcesary 

l ~ g n m n i e l r e s ~ t ~ d ~ f o m i w k a n i n g .  I k ~ o f ~ p r r p a e d b ~  

p m M  am- to follow fbcre outmmnby - t k  techmbgy bfo L rm-buod unit. 

By tbe end of& hcunh sNdmtr d have m tmksmdihg onbow teEhm10gy~StbC 

forecast- ofweah. As &U fobw the tsshmlogy m r n  Ury will gab gaio tern 

~ ~ o f m t ~ b ~ ~  Mly, t b n r u g h t b c i r ~ ~ f ~ ~  po b 

Awtmh sNdcota will dm b.YS a bsner undenUndi of t k  m k  fosbnbgy plpyr in 

mmmvnieatbn 

Tbe Irnlor*..rr d Tlct.ab.)i i. Ed.,?.tio. 

W I  5 technology imd bow- it i w m y c  tbe teaching and -a? Thrc are 

rwo questions b t  mua be m s w d  to u&md tbe M p o m  of tc~hoology io&bm Lo 

tk pan. & t m  "tsshmbe WLS d e d  wah m m  hsrdm.  Mnny viewed 

rrlnologyincdu~mion am-err b  sbs.wwrmor sn laborpforks eomahh~ resources such 

as somputerr, CD ROM5 smmers, di- camera, Sff Howcm, tsshmbgy h mtjlut 

somputm or otha b m  of-. The 0 0 ~  ofNswfoudad a d  bWr(1996). 

in its dccummt mtkd. A C m i ~ I m  F m m w r k f w  Technology Education d e p n k  

teEhml0gya~'hunique hmm-... a m l a F a ~ p m r r u b y ~ h p o p k d ~ ~ ~  

en-nment." It g- onto de - i  tceIpobgyas 'h 81 of smfegks thst popk  -by te 

devclop solmiomlo nccdsimd -s and to idcni imd mtt 0-." lkdere ,  

teEhmlogyhmnjuanlooIo1prodYnbufmkra- Itba-bywhiFhnvdmnare 



10 

k i ~ l v s d i n a n i w ~ ~ t b c y r n m m u : t l o m v L d g e ~ m a ~ - o f ~ ~ d  

aetivitii. This poecrspmvida sNdem wah thc o p p o ~ t t  dsvshp skills =Med IO 1ohing 

realpmbl-. %typof~poscrrbMSaudemJirrtornmptc inammperi f iv .  

world (pp.1-3). 

Tdmology h & to the -hhg ad -. Studems livc kitbe -Id of 

16~hno1ogy. - a d ~ i n ~ u p c l ~ h m I O ~ ~ l o r t b c h  

Gholson oflBM, as r e p o d  in Heide (1994). nrsde the fob-g prrdietiom in 1990: 

8 W o o f t h c j o ~ ~ ~ h e q I M d ~ t h c ~ 2 0 0 0 d i d m t ~ k i I 9 9 0 .  

. 70% ofnewjob u171 q u i r e  ~ n ,  yeu. ofducatan beyond rbld 35% u171 

q u i z  low yeu. of POI-ndq ed-tiom 

. Lsbng h m @  u171 b m e  a +. For n;.mpk. an e n g k d s  s p c W  

hwlcdge  b M y r e p k d  by mre e m  iofonnsfion ki 3.2 year.. 

Employers today uc m bngsr bokhg for w o k  who fobw d d  immmbm or 

perfonn mte mb. Tbcyavs lmlthrg far onplqpr vitb pmblem-solving a b i l h  who srr 

consdenf Bsubk d haw MM rnmmmimion skills. I n f o h n  is mmanh. ctmgbg. 

and required by thc wrlforce coNMbEknee. Ass remh, huhuuer us m h i n g  lor 

 POP^ w b  are a ~ b k  of-@ in l i f e h  !-ring ad *g to w d t h i r  skik 

~ & b  (He* n al. 1994, p. 8). T-hbgy helps prrprs d c m s  by pmsbrg the nasusry 

nqxr*neer to mcowgs Ulir typ of!-,,@. 

The Govemmnt afNewfamdbdard L&mdor(l995), in itr doe- enh*d 

Enoblhg T D D I M O M O ' ~ ~ - I S ,  T d y  flfLE)). mods reaa studies ht pohn to lh lrcd for 

~ h ~ b t o p m p r b p r r p r s y o ~ p 0 ~ k ~ t h c U Y ) k ~ f o r l i f e b n g ~ i n ~ n  
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a d d  tecbml~gy snd L&",mtioo-baced oc* .ld witb tbc pmpr for. hahaledge- 

buedeconomy(Oon. a fNTndbb . .  1995. p.1 ). T h b ~ ~ q u o t a t h r e ~ s o f  

-dies mmpked by vrian popls. Some of& rrsPFh MkaIes hmY---Uyd 

technology haM s poritii h p x  on tho=& in tbc pmsm Thcoutm- 

are as f o u o ~ :  

. s N d e m ~ m ~ t e c h @ y p n i n a ~ U D ~ ~ l c v c l  

rkiUI (Caqpr, 1988). 

SNdents prdermmput~~tad  imttwAen due to tkir abilily 10 wake &take 

*"I cmb.rraaamCm (Apoa0lidn. 1987). 

- C o m q m r 4 d d  kawlion- ? l W t e  mm- hterm h a  NW or 

mmem area (Snmour, &y and Morley, 1986). 

- Compva Wn posiIivcb au4emJ' anituder toward %ha01 lcPming 

(-1 & Licbemm, 1988). 

- S i t e d  poffwve hnpovsd tk pmbhrolviag ski& ofdhab*d &mr 

(Woodwwi, C m h  & O m ,  1988). 

(As ckd in Oout. ofNT & Lab, 1995, pp. A36A37). 

T s s ~ l o ~ ~ a n h s v e a n ~ - o ~ ~ ~ t e a c ~ . l d ~ ~  WbeUerthnim3wrseis 

positivc or nsgativedepds on bow techlogy hurd in& E&,,, 



I f t e c h m b ~ i s t o ~ ~ ~ f o r t b s h i t m u t b e - . s m o r + t h . n m I m  

content- IfrnVmtsncu@mlueteebbgyl~~~umro&hiro~nbrn& 

l e a m i n g . ~ a r + i n ~ ~ f - ~ M b q s h l b ~ d ~ t h m f o r t o h t u r + .  

Accodhrg to Harington (1993). xbmb that p k  tesbbgyat  tbe Ecntrr M U d  up klmhrg 

kame= h m  other tMlsn and dew mmpvtn p n o m  to pde Icmbc  wht d how a 

SfYdmt\Vi l lh .  A S ~ ~ e ~ ~ ~ 4 I e ~ b b 8 y d a c J m t & ~ ~ ~ ~  

to explore on M o w n  nordaa it smnmodacc for i n d i i u d d i n c n  TIE T I E  (1995) 

doc-1 states that 7ahm (lmnkiog driven by tecbbgy, edYEPtion m anbacc 

technologies and rschmbgkd m a d  use &mas a m-aive whLk for improving to 

e6ectiumerr oftbs Wcm for inmoving andcm rhievemn. and for k-hg Lanaey" (p. 

51). ~ ~ I k d o ~ b y i a ~ ~ f f h m b ~ ~ ~ b y ~ t ~ i t ~ t o ~ I u m  

T k  TILE (1995) bamm a h  -testhe a d ~ o € i a e g m i n g  t s b b g y  bm to studem', 

learn& m\immnmt. I t  sh im  h t  tecbmlogy MU pmvide &m dth tbe 

learning s k l h  p m b h  solving an* (0 tecbbgie% a d  tbe lectmbgkd 

mmpct-its to thrive amid colarnn ceshmhpicd c b e  with a hncare complex b m i ~  

cwe"  ( p. 64). 

h n g  wahtk TILEdoeumm. to DcpMmcm of E-n in NeWbundlsnd and 

Labrsdar coo- to svppon tbe imcsntan oftochmbgy thmugh a doeumm eaitlcd A 
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C w i ~ l m  Fmmmrkfw Tc~knoIw Educdm (19%). Thi.docummt ouflhrs Ihe mk 

reehmlagy is to p l q  hour sfbmk. I t  .tre thn4rehmbgy a d v i 1 6  p n k u k l y t h o ~  related 

to info-bs ia m, e ,  kmmdktc imd szmbr high pm- w ad h u l d  be 

h twted into t h  &dunand &fom h u l d  be do= h a rc&# EIW oe(th" (p. 61). 

I h r  the xhmh o f N n u t o d k d  nrd J A m c h ~  clmvrsged to imwfe t e e h b w  imo 

Iheir&uhnn Howcva,~ ismt .nc lnWkmmcsvi th i t romatofobnsbor  

b a r r i s n t o o v n m r n a n d ~ u h e r t ~ ~ b m a n d ~ o u h o u e ~ e d t o t h e ~ .  

Rcrarch hd*ater Uu Uere rn at *an fwo minobrUEks that must be o-rn ifoa 

ir to htegmtatc tccbmbgy hno Ihe swrisvlvm Ths are Ihe k k  of W i  and biq- 

m i n k  Ideally. m h b g y  in-bn requires Uvtmmprtm be p l d  h individual 

cham. H o w ,  -thoughthis is ideal it h MI fcasble. Wnh Iided x b I  budse15 it 

is a h  Impsibkto p k  mmpmm h-h c h m  Yet. ~ obstack sa be o-m by 

inlegrue mbmbgyimo nriow Cbsmaric uoitr Uu w be urried our hIhe Teelnobgy 

Laboratory. I t  wodd be hdpful for the Tc~Imobgy Lnbomoy to be u)Mmod to the Lmmhg 

R e r o w  Cmne, so Uu tacbar muld &uk thcirslaM limuh.lmurh. hno the Te-hobgy 

laboratory and Reso- Cmee to ~ 0 m p M e c ~ u m r ~ h t c d  p@ds Maddux 

(1991 in InIcgmIion wrses mrpvree labs: An ei lherIapmmiI i~~? .gretn with the ineption 

oftwhmlogy wbikcontiubg to use computer hbn(or*a. He k k  thn Tc~bmlogy 

Labrmorkr am rill a m i t y  w r  m- are p W  h Ihe e h o m  01 I for it is 
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h e r r t h a t t h e m o * u p c d s l e ~ o ~ t h m o ~ c ~ ~ i s f o u n d .  Tkhbornmy 

W y  conta.s eq- arhas scamem p b n n s  g m p b  t s M 9  no. Atsehmbgy tarher 

ru, k rurignsd to the Tecbmbgy hbomon to @ dhcn immdon in lahg \Imu fom of 

~ h o b g y d c a n ~ k n ~ M t ~ p m v i d s ~ t o o t h r t - h n a r h o n c d b d p i n  

i n e g r a t h  te lnobgy imo the xhool'swmkuham(p. 39). 

Along with k k  ofhdhg, irakqwae m k i g  is n o h  m b r  obaask fn imgmii 

!eelnology into the &durn B o s h  (1991). as Eaed by Maddux a d. (1597). report% that 

60% ofteaehm indiite thy have newr usd a wmputet in Ueir mbiog. Madhuct aL (1597) 

aka giver rrfmnee to two OR&s o f T e s b b g y  Asemmnf (OTA) rspom(1988,1995). 

Thee Rponr indicate IIW s ~a numbs o f t e a c h  have W link or m main& in (eshmbpy 

and that lhis is the single ms + ~ n t  -0 that techmbgy is m t  usd -pMteIy in ow 

nshools(p. 101). O U r r m b . a r h ~ s n d i a w m p M b y O o o d o o o ( 1 9 9 1 ) .  hkAnhm& 

M&uf(1990), Woodhovg & Joncr (1988) ar cited in MrMhur a al.. (1995, p.47). m e  

that tsashns nced both +service d u d o n o n  spec& tsehmlogy applieatira and bng-term 

support in order to integrate e b g y  with the d u r n  inmcmk&I -. Teachers do mt 

u w n n u s o f t w a r c a n d ~ t h a r ~ k y a r e ~ m f o m b k w a b  T~~~hmare l i t edo fk -  

wnica that cram dl thy mdm blow about rofhuare a d  MWM hno one W. They leave 

more wn(usd than thy - a( the kghiog ofthe h m v k .  
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praccw. Re-h mppmfhh t y p  o f p o k s b d  devslopmn. Ileseambmsush s SbcmgopoY 

and Hadley (1590) found thm d e ~ b p e d  hteEhmbW kwkdge  is k l  camkd om a a 

gradual pmcnn (as sited hMr- et ad, 1995, p.47). Bae (1989). Voyl  d Ahx(1985). 

Wedma0 (1986). Woodboux a d  Jom (1988). a d  H m  (1994) a h  found thm pmgrnmr 

h d d  k mntiouotu d mt a one day (e in Gyf. of M and Lab. 1994). Thir 

c o u l d b e d o m b y p m ~ t e s E h m d m ~ s t w O ~ m ~ h r ~ d ~ h e b ~  

CompuIer S ~ f i a M  sash lam Inlk Brat- l a c k s  muld be itmodwed to llcw ~)h. 

1" the ~ n d  1- -hen Could k &O . O D ~  br- =!di to lk USC 0 f ~  co&& 

iu well iu given s s k  to suggest - k whkhlhqreed m r s k l p .  Ro%d 

dsvebpment could theomcur hugbout the p. FurUnmore, e r h  rhoolmdd fm n 

commhfce o f k d  t e a c h  i n t k  -0ftfftmology. Thcss M -hen could po* wp,,,n 

to the &. ~h i r  mppon b w to m d  imegrntiom ofte~hmlow. w ~ l  pmpr - 
and r u w n  throughout lk yesr. w h m  would not (eel o&lmcd or pw-d by oew 

technology, but would d m b p  a withmhmbgy h a  &nrrn. 

Although hnegntbn should beom goal mushmust k done to - lk hegmtbn h 

umuN. Varhur sndiahavs bscommpktcd tha w givs W c r  hrsighf asto m4m h lrsded 

in order to sffsstivsly imegnts tffhmbgy into Us ~~ T- and Re- (1993) in 

rhck ankle Implemntiig Techndogyii the &hod C&Im q#oR a smdy m m p W  with 

six urn* ~ b l e  h W e e m  Esh shoo1 adeamrod to ~~ f e sbbgy  

into their cunisulum: ho-, om rix oftbem m. -. ~ r r c d  on fhh audy, T- 

and Re- ide~@ several bstm tha M CWY 10 lk ~ m ~ o f c m k a t h m  6rilLtinr. M 

hctorr or conditiola be ppplisd h a n d  ro imsgnte tsshbpy.  Fi, Uy arm 



16 

t h a t t i m b e g i ~ n f o r r o m m 1 ) 5 t o ~ ~ p o " d p m v i d s m o ~ o f w h a t k ~ h  

thesshool. S e e o ~ , t h e h s ( r u h y r b o u l d b e ~ ~ m w h s t k b a ~ ~ r o ~ u r h s t b  

i"Irndedto@p,. T h i , d h ' : u a d m d t h n s ~ r n w ~ m l u n t c s l d s l r m g e  

t l K r c & ~ d ~ m  T b c y a l s o o o d t m t o ~ ~ t t h e ' 0 9 L k d ~ ~ ~ 0  

and rekt  on rtudmt o w -  (p. 8). -re, when inegming teehmbgy imo the 

curriculum ro-n n r h  Y the Ts~fmobgy or Leambg Resn- Teacher should be gjwo Ih 

t o o - d ~ o o b o ~ f ~ ~ h b g y b ~ . ~ f u E k r ~ u l d b c ~ t h e  

reSpmib&ytoinfomddkw,wahtheM, Ibs~ntherboo lbIakbginRImhnto  

tschmhgy Lartly. thir tcrbcl should be willkg to work wah the oUrr terhm indevcbping. 

i m p h r r n t i  d aodiq mim of study &I i m m c  trobmbgy bno Ibe nnieulum. 

Lorfsss (1993). in kr &k CuHeulum: A Crilk-01 Fmtw in Techmlogy Intep&n 

refem to a sudy wmp*ted by the -tion DSKlopmnn Centre (EW. This r M y ,  6mded by 

the U.S. Deprhmm ofEd-thn o h  a bntnrndcrstMding of bow v a e k  cn. -cnfuUy 

imegats f~~hmhgyinto the cmkubm, Thb hdy was -lad OMI a live-yearpriod At 

the beg- afthe project Ur -ht- idm66ed bow tecfmobgy wu wed in language 

anr, mathematics, social aud*reksnmms, ar \MU ar resourn mom and mmpter kbomork 

The ream was c q h g  to identify i f t m h n r  wm using tshnobgy to promote p b C m  rolnhg 

techniques, critical m, mprstin km& a d  the dcvebpmnr of rLillr. These 

r e r e a r s h r r r t o u n d ~ t ~ ~ ~ ~ ~ k w e r e h a e g n t b r g f C F ~ b ~ h ~ ~ ~ h a w ~ m  

there criteria 

From theii tkdhgs, the EDC kdhted Uut nrecrsfuf t & ~  -0 rbould rMt 

d h  a nuong e&cfivs svrrisuhmr In s I d  of re* on tsbmlogy q b t i o m  lo k h g  about 



lheir c u r r i c h "  (p. 19. I k E D C  felt this could k done bydsrcbpii d r  of- h t  

prowde t k  c o m a  br w h g  miow tOEImobgy w k d o m .  T k  ludU would kb mdem 

~ a n d o ~ ~ & n u ' ~ U ~ p m v i d e U r m w a h t b c o p ~ t ~ ~ u M  

Ulcy have lesmed w.14, IS). 

Ik mdy eompHcd by the EDC also pmvidcd 4 it&&* abom pmmothg 

N-rN teclmology klemliin. Fi ofdl  leacbm murt m 1 1 ~ u s l y c ~ 1 5  d 

collaborate wilh so- and bsw timc lo =1*n on tbc cEediw- of k i r  projects. 

Scmndly, teachers mu4t haw onpok - to 1 C E t n O b g y W  and -IIM lastly, 

 tom d to -n o.cbm' CBORI to change (p. 14). TXS is I%&-ZC sapnod by 

Am (1991). Lackad ct a1 (1994). and lviburg (19%). u sited h h (I*). 

Conwquotly, il b mt movgb to equip rshools for DEinobgydwmiou but m h  

guidance and a s k m u  is U. k e g m i i  tehmbgy im tbc cun*uhun is mt M easy 

pmcers. Success requkes a somkizmbk m w  of& d etbn from a0 tbr iamlvcd. As 

rerearch Wieatc~. we - n o t  fd to & t e c h b g y  haegmioo s v i ~  pm oftk teaching md 

leamiog pmcnr. Reacsueh rbanUmr techlogy infegntionisdcd for rtudcns c dwbp 

leamine rWlS P b l m  solving smogin, and DEhmbgical-*s. Schools Umt igmm 

technology integratioh am h bst, imring tk goalto mdam for swem in il 

~ompti t ivc  worM. Pmx~. 1996: HahgtoU 1993; S m m  k L h m k  1992, T~sagvrt k 

ReM*, 1993). 



 long with t e ~ h l o g y  iatsgrai m impom5 factor aa*ll to thc dsvebpmmt of 

tsehmbgy sdyntion is tk m t e  r!exbnafsothvrr. The TILE(1995) dasumnt. 

sresse~ tk itnpname of r l a t k  ~offvars lo -II furricuhunimgmbn T-hm have 

the tendency to purehare s o h  *ut any +r h w l e d ~ 5  onhow it fas a0 t k i i  

Nlriculum M s n y t h r r . r h b & h t h c ~ ~ ~ f s o ~ t h s l d o e r m t m e t t h e 1 U E W s  

or ~ u n * ~ h o n  ~ b j e e f i n ~  TIE nm (199s) ~OC-m, t hmk  me ~ u t  s d ~ t o r n  must 

consider tk tte& of suderd% t e a c h  as w U  s cumhhm h r&ien to thc "ppbilitii Ofthc 

roffware being mraided ((Go- ofNT Md Lab., p.23). 

T h n e ~ m s n y k k d r o f a ~ ~ n t h e n m r k e t t o d n y .  ThneissoAwars(Typ0wbich 

f o h m  a mre mdiibd typs of t e a c h  a d  kamhg Md thm isroRwue d e d d  to pmvide 

new and hen" ways of-hing (Type 11) Wlos 1997, p. 18). For thc ura, T y p  1 soRwarr 

is relatively p i w .  The @wet of& rollware Msrmhrs &ad howthe mufsws kam. It 

oflcn ivolvn rrlhrarapporhlo rirretheLMlrranraIkauchafftoothn-of 

int-. ThkM of software is abo c h - m w i d b y  drill snd pnnpnnre techtdq~e~. T-hn 

t c a c h t k m r r i a l M d t h c ~ o ~ ~ s ~ ~ ~ \ ~ ~ L ~ ~ . u O ~ ~ ~ t ~  

praet isetheW I t d o c s m t g i v s ~ m o p p o ~ t o " p b ~ ~ e u ~ n t h e h ~ w n ~ ~ ~ e n  

accommodate for a i  diancom (p. 18-23). 

T y p O U ~ i 3 ~ t 0 p m v i d c t ~ n d ~ ~ w i m ~ w w ~ o f ~  
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that arc not prsii w i h u f  tbe -. It p m t n  a mnliaear .w"h fO kamb& 

S N ~ ~ ~ S  so branch .,*rod "plorr ~ t h r  - IS b on EOW. ~l 

Non5me.r so- can falis Uc Con. of inrraiw I r m h i !  d hypnndia programs. 

Muhimdia is tbe uu oft& gm@ics, a n b t b 4  videos d sound m p s e m  

i d o m t i o n  wkcas  hyprmcdim -A muu ur p-l  info-ion &rough tbe luc of 

Mulrhnedm is a .. . wow mmbinstbn of-, gmp4k M. s o d ,  &ti04 and vidm 
e h t r .  W b m y o u ~ w . o d u n - t b e ~ o f a ~ p ~ t - f O r n m m 1  
what and whenthe c- are deliverrd, it is called inf-ive muhimedia ahen you 
provide a mw- of linLd e*omtsthmugh w k h  Ur user- navigate, %-ive 
muhimedia bosoms hypcmrdia (ascitsd in Maddux ,1997, p. I W. 

Najiar (1996) h his pnisk, MuIIrmdia Infwm~1tiion a d b m i n g  re- d i e  fmm a 

wide variety offields to Ibowtba.1 hunrtiuc muhmd'i may klp p p k  to tam more 

infomtioo more qck lyrnmpad  V) tbe Lndaiolui c k m  Hb m - a d y s k  e x m i d  200 

stud?? (Bow, 1986: Fkdw, 1989,1990, M& S b s b m i  1 W  Kdik, Bangm, & 

WlllLwS 1983: KuW; KuW; & Bnnpm-Dm- 1985: KuWg W & Cohm 1980: KuWr, 

KuWt & SEhwnlb, 1986; Schmidt, W c W i  N*mie, & W.lbcrg, 1985) h t  h.t- k d n g  h 
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a uaditiod clelsssmam wah kam& Ibmughmkimdis b thc cksmom. In hk mta-snslyri5 

h e f o u n d t b t ~ u a m o n l y ~ h ~ e d t l l m u s h ~ p m ~ h  

appeared to take *rJ lime. Ho\ma, N.iiu pius out llm thm muld bc o h  exphtbm for 

these &dings. For erounpk, hnrraniw muhimdhprogrsmr by- hvolve hnrrssli+w. 

SNdsnts have m mntml o m  Ihe !eambg px and it's also a mycb to th stden& Eaher 

one of thre elemmtr could bve .bqmd tbe kmbg p o e ~  *M using mukimsdi Wik, 

1996. p.129 - 132). 
Even t h o u  muhimcdip b *If-t gusratee a c r r t i v e  kmhg,  it m y  06" o l h r  

advantages in t h e m  emiw-t. N8ii.r'~ m h  don h d h e  that thm bempkkd 

~ n 1 0 ~ ~ g B d t h P L M h b l l C d h ~ r r n s t b n p r o v i d s ~ a d ~ s ' m v v e d ~ &  

situations. F h ,  there is a lesmhg sdnmge h tbs d i m  suppons dual mdii of 

information Wbmmdhdk-  morr than one typ of d it albw slcdnns to EOOSI~IICI a 

psnisular piece of lmowWp wbC-e at lean mw d i i n  chmwk suchas W mmld or 

audio. F o r e ~ l e , a s ~ w b o i s ~ w i t h ~ ~ p h ~ € a - ( ~ a n d ~ e ~ t b e  

word scanner (nonverbal) will Inter benet idem* a scmcec. Scmdy, muhhrrdia provides 

teamine advantager wbcm th mcda ruDd bth p r o w  suppon one wtbsr ~bird~y, thm k a 

I&g advanlag5 whm the d m  M psmld to rtudn*r wilh low prbr b w M g e .  NaW 

found~audemswithbigh~orha-u*dp-~kU)mkem~b~~jun~wUwah 

t e n  dons(pp.133-137). 

W N c m u h ~ l n a y i m p m ~ t b e ~ s n v i m n n e n , i t b ~ i m m E t i v e  

multhrrdiaor h y F r d a  prog&"m and tbdr.na~htcd Mivitk hl am -d. Thy 

areabmof t y p s U ~ R u n c .  H y p m r d i s p o g r s n n ~ e t b c d e w k p m t o f r m n y o f t h  
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desired outwmer q u i d  h dcvebping skilk for lihb hmimg. By Mdng fog& all thc 

f o m o i m d i a h a p m - t b c ~ ~ ) ~ . u O ~ ~ ~ w l ~ s t t b a m d ~ h . s o d p i M  

mom xlfdnrrmird d hvc h i g h  lewk ofimrhic mothtiin ar wcllar an W gsmc 

offonml (p. 155-172). Ob- (1992) rtscn Iha Mhhrrdi.d bpzmcdia'8an bem 

h d d  as the wtn m h n b n  in bfmmbn Veboologyrire Ur print@ p-". He g-on 

t o r a y t h a t " ~ b ~ m o ~ ~ ~ ~ p " s s h t b o k ~ ~ U r w ~ ~  

thhk by allowing Urm n, ux thsb aefcrrcd kmbg mod-" (cited b 1996. p. 19.20). 

Ada.s quotez semd o h  w m n  bcW about h y p m d a  d mi so-, ruch as: - Sludcntrdbp!ay.y mom pshive a u M e  t o w  W g  (Hay. G d 4  IssLsoc. 

Boyls, & Sobway. 1994). 

- It hartbc pomrtial to facih15 Md motivate e w m k  *aming gtivitia 

(Penyb & O h ,  1992). 

It promotes -wive *aming h thst k quim thc trsmfer ofhwkdge 

h m  one -tan to -h M.y, 1994). 

(as cited h Adura, p. 21). 

S i h y p P m r d i s p m ~ p m v i d c ~ m w i U l ~ ~ " t ~ 1 d c g r e e f  Camammltk 

imponant that t e a c h  &do snden~s in- kwh. Teadrsr- monitor d m  to h w  

that tbcy w-I ocw informmion vithprior h w % d  ux a wiw of kam@ seas+. 
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Thelma ofrmdy in pmjcn make ur of pmgmm, such as Ewryrhing Weotk,, 

and various lnt- ritcr. Ihe lob in t k s  PO- pmvidc sad-m~~ with mar01 of* 

learning e n v i m m .  

mere are s e - 4  mesof~)z%w,cc bf Simulation pmgnmr vx 

hypemrdia in order to dhv audms to m to cenainshathm. Thin t y p  ofulz%w,cc b 

beneficial h Tscblogy Fduah  bcuux h p k n  u s  in spec& re-s and amlangu 

thrm to vsc -YS p m b h  mhing te&n@uc~ inorder to dm. For c-C &ms msy 

bc placed on M bland and baw to corns up with Vamus mwid skius. Sknuhionprn- are 

h y p s d i a  k u s e  sludmsw msLe N u e  &N W abw thsm m ntpbre d m  pans 

ofthe pm- In  thew p m m  mdatr  ars in comoL Simb60m am intemive  ud 

reqoice sludals to -C in bi&r adn Unkhg skius. The pm- Ewryrhing Weatkr 

provide studens the opmdtyto  r o k  pmbkm vhik b c i g  w e d  with Vamus e r  

*narior. 

!XI ROM S t o h o h  

Lke simulatan pm- bypsrmdr CD-ROM aoryboah nh.m tsslmobgy 

inegratbn. Manhnv (1996) chhn. tha 'CD-ROM aonbwh pmvidc a rih sum of d i -  

rensoryblfommtion for stdemofall ages and m Lvchh@. 73). -by Sthr (1993): 
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Milkr, Backsock, and U i k  (1994); a d  Manhw(l995). a9 cited in MoMw (1996. p.73) 

indicarn that these CD-ROm b y e  tk potmid a kcease eudcnfl' achkvmmL 

H ower ,  in order a be effectivr, tk tbcmntsm rmut somp!e%M th wmkuhm W k t ' s  mns. 

Ule animationrod s o d  *i wdl n video and praphiEg should mt dkirm m d m t s  l?cm 

kmkg  bur rather enhaze thc'c -. In =Mi p p r  CD-ROM aeries t-bm 

h u l d  lwk for sfhuarr thlt b i@gh  fW of tbs M Ibt h CS& pm* pm0WChIio11 of 

~ e k t t d & M d a 8 a w 1 ~ U D i * n r t w i l b t h 1 w y .  Terhmunalsoprovidsamns 

i n t & i u e ~ - ~ b y p m ~ l a a n ~ h t o ~ a b ~ w a h t h c ~ r i a  T h s p ) n r o n p h  

should promote a hi& 1-1 afIbhkbg Watkw, 1996, p. 73). The CD p- Everything 

Weethzr 4 wah this pow povidn mdem wah real M storin thar rekc to wtba 

conditions WUe the tan m y m t  be uderhd as tk stdm6 4 impnnm or diEeuh 

words arc Wed to thcir p m p r  pmmhtionand -9. 

Word pcess& pm- ate aryp ofsppliation roffwue bsaSEY in Te~hmlogy 

Education. Wth word m r s  &s- wite. edit, prim and saw tbcb work *FEOrdhg 

to Maddm (1997) thrr am M a d - f o r  d c m s  wing wrd -m FinS wrd 

proserring &r editing w. Students M m r e  i n e W  a edit tbcb MIL iftbey cm E ~ E C  il 

on the screen m k  thm remite tk*nbok tea. secondly, a wrd -I saw ta. 

Studenscasrpmdmorethn~.boutthmmentof t b 5 r ~ 4 ~ ~ ~  

and r p k g .  There m n  be 6 x d  h l a  Thirdly, moa wad pm- c o d  nmw 
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imenrt iveMw.  F o r - k , a m d m t c a o b e w r i t i n g h o l x ~ w a n d o p n ~  

window thPr mmahu d m t n  or M o&. Fomhly, a m c  wd mc-co& 

prompts to rtimulats slfq&n& or M s m  klp sadem write. Tbac panpts or him3 belp 

r m d n n s t h i n l a h o m o r ~ ~ t b c y a m w i t h g .  W o r d - r s & w ~ s t o ~  

about tk i i  own Uaughrr @p. 237-248). 

M s d d u x m s a ~ m r c v s n l ~ ~ ~ ~ v r W r I h . f p v i d e ~ ~ f o r t h e  

use ofword pnxesson in hnpmvin~ sN&mlili wilk@ &ilk, Somc sndm show that snd- 

improve in lkh d i n g  &ifis when vsiog word pmces~~rs, and o h  h w m  ditkemx. 

H o ~ , C o U i p ( 1 9 8 8 ) ~ a n r m b n o f s n d e . ( a s d t e d i n M s d d u r * a L .  1997.p.250- 

251) i n d b h g  that midem develop P mom po* anhie  whcnwritiog witha word 

p m s 3 r .  

Word m i n p  r o h  be a g m d  choke o f a h .  Yet, liked otk r  r o h ,  

a word P-sing pm- must be p p p m ~ c  to the rtulmt's age and a w .   duea at on 

r h o u l d ~ w a u d s n t s ~ m i n ~ ~ a t l k ~ m ~ t i m e p m v i d c l k m w i t h a ~ ~ .  AS 

welL we mYncontinus to 1-h p p c  writirp WIIX N a 1  1997, p.254). The unit of 

sNdy p-nted in &h pjen  sodem ID use WwrCPeq%ct 8 r lk 

infomation f o d  about their arri@ topk. 

In setscling roRwars it b aho implunt to ermine im m i  and h u m n o d  

d o d s  becavrs s r m i  plus b s m ~ ~ M  mebods r q d  lrh*vermm. Ifwe wun ow 

ENdnns to &, wc dl 5- ~ h ~ l  hss easy-m-us tu"01.5 and tide and that 

Promote the use ofa vsr*ty of IeMling or h t i o d  m t e g k  



L i ~ f ~ ~ ~ ~ m * w ~ t ~ ~ U l a l t b m o d r t l o m e ~ ~ h m ~ t o U e ~ o f  

tecmlogy. Tbue gc& ditTcrrrm m bcrrmgnkd and dalt  with i f e d ~ o n p c  lo 

provide SNden. with equal- to ed-tan. Thn. arc rigni6Eon g e d r r d i  h 

equality of-rs to a d  pmformwe wah lechmbgy. M.* sNdEmr appeu lo domime 

wmputerin-ions. Agrcatdsalof-h-topmvstthpghlnonths*k~Lu 

moti~ted b y w m p u t e n b b o y .  Wmtmc 1997s:Nebn& Wstlon 1991;OkebvLola 1993: 

Maddwr et 8L 1597; Wehmnm a Haag 1999). Ncbon and Wamn f o d  Ulat local ha&m 

e m  den, in ditk-sw  way^ ths altitude a d  matiwbn o f s W  npsialh/ h rektion to 

gender. T b  r o s i n l ~ m  EM blwk tbc M- of-Is, fhCh P S ~  and &ol@. 

345). 

Nebnand WBI-.S (1991) mdk kdiutcthapnrrnfal famnm Ueprbnry 

wnmniuting feztor ar to why bop have mmc c o w i n g  srpr*ocs tlan &lr Tk -h 

~ ~ t h a t w h c n ~ p ~ a m m p u t ~ i n t h s h o m , i t b m , ~ ~ h a ~ f o r ~ ~ ~ ~ ~ .  Als. 

thfatmrathrr~~motheriroRnrUehs~whcnirmm~~tom~uIm Thkb 

mpprled by Gully (1988) in slalbg that bop YC omre Wrely to haw ~EEM 10 wmpuM tlan 

g i r b a n d t h a l b o ~ ~ m , ~ b ~ ~ f c c ~ t h s t ~ ~ b w s b t f o ~ ~ ~ ~ ( ~ ~ i t c d h  

HaMlvR 1997% p. 11). F w i k t m % N e h o . a l  Wamnrrwlfhm fakm&rrglento 

s h o w t h s ~ ~ ~ o f m ~ m ~ ~ s l u ~ 1 ~ t b s r s m c ~ ~ t h s y d o w a h I b s ~ 6 0 1 ~ .  
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L a n t ~ ~ f a u n d t h u ~ t h D n . ~ - b o p h ~ b a ~ ~ f f ~ o r c l n r r .  

H c ~ s  and Mhua (1995) found thn mwpaieBslion b compvtn umpr oe&vdy id- 

girw interrot and =- vah wmptnm (U EM b Hammn, 1997% p, 11). N c b n  & 

Watnon, 1991 helicvc p~catr C k  tbe modvation to mga~e ghh h, mmpaer c l s v a  O 348). 

As prsvioUy.mentiomd, Nelson and Watson Wicare @a sssasi.l interastDm wilh other 

c ~ ~ ~ ~ ~ u i l y , ~ ~ w i m ~ b b c r u t k k C ~ - n n i ~  

Schools White Bow h l y  (1997.) sk kdkaes UP1 0 0 : ~  =ah, h, high 

~ b o b ~ ~ a r e m a t b * c i , . t ~ b c ~ b y ~ ~ .  H - ~ a a  

tkrs is an i d m e  ofsodhtion & mk sme~-trp& a thsr o- s goup eaabkks a 

taritory w h a s  a computer - otha groups Id fo stay out h unrpokmsgrrnrrn (p. 10). 

Hanmrn (1997s) d n m i  the role of& shml h, idbeccbg gcadcr equity wilh 

relation to the use afoehmlogy. From kmniewofhfYTr sk found that c o w e r  mom 

areoflmlocatedncarrimcco~~-. T h s e u s s r r a s @ a ~ c o f l r n d o ~ b y m d c  

Sludentr. She also nater thn nmk wackm M 0flm wigmd fo leach EOmpuIer~kae Ibh 

m y  give girk the mssage lhat are makly M* 0- e s .  FurUmmrs. 

Hanaxn am fod that terhen can a M i 5  ID g& incquily b c o m p m ~ .  Hunrrtt 

re+ew * d y  w m p W  by %& (1990). whkh me& that w h e n  chmr bp Rthr 

than girh to & b "mputersniviticr d o f i m  lMks mce sys mmst with bop w h n  

refmh,g to teChml0gy (p. 9). 

In additon to Ur h i h x e s  ofpram chiWm and r h 4  Oklulroh (1993) mrU 

h t  no- prod- also be m h p c t  on 4 equity relatbg UI YIC of  o e b l o ~ y .  He 

found that tbe majority of - # for chcdren sma nmk wm O W  - soavvare 
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is oflen about ma* rehtcd themes %has V a k  (p.186). Nelron snd Watson's (1991) miew 

of litemom aka i d h e r  chat most ed-tiod p o w  PC EerrCd wlmd d OM 

inferem. irrMi themes a r h u  &em-, r+inre snd unn(p.348). 

Howem. N e b a n d  W ~ o n ( I 9 9 l ) ~ d  l i d  that Ike b m  sigdkam - ~ y p  

di~~oceh-bmLanlearlyshrrmay~~~~~lommpvtrnuindnanl 

w r f o m .  G c & m  do mt - Mta thhd or b m h  grids. They he1 Ulb ir s 

dlofthccbmges.adeh toetmobgy. Resboolsndpritmry~ysgmwbrgupina 

rim when t e s h b g y  i. cham& anl king hegrad in dl nnicukr aMic.; Ikefae t h  

iradecrraneingsodadiEk-(p. 34l). I t w h b e t h e - t h a t p e r p s r e i s m t a s  

dominant at pmbmlsnd pritmry kwh 

Bohlin (1993). vbo rsvinved M e m u r e  on m m p u ~  and g e n k  equity, m t e r  thc 

wriourtnss ofthe ge* equity. 

Educators E m 1  affnd lo ismre t h b d k d  fin that M s  -in thir Co-my 
to 1- about wmpvtm lo k skmi%mth. b w h  heir& mumcmartr. A 
signrSw l o w - t w  p m b h  mi k ppemated by this infniority -bio~deereased 
participation- limir -shores, thus pmdueiog kwcrsomputn mk models. Th+s 
rp*g sffsct m y  eonfinus to pmd- a substantial gap, d i n g  in a dramatic fail- 
by the educational ryntem (aseaed in Maddux et al.. 1997. pp.94.95). 

The GoMmmmt ofNNvfouod!ad snd Labrador (19%). in ksdauunn( mhkd A CwicuIum 

Fmm-rk fw Technolorn W o n :  Living in A TechmIogiied Society aclmwkdges the 

pmblnn ofgender iocqukyanl MiFates thatan appmash w%ich bstm p e k  equal@ ir 

esrrnfial. It elearly hdiutes Ulsl mchm abould rmrm the -e-e to qpd to 

ths interest of both genders (p.60). 



Maddm a al. (1997a) pmvide rolcnl s m t e g k  far -fhg gcndrr hrquity. Fbn, 

mmputer in-snviee pm- can show t u c k s  bow u, ux mmputm ard their & h t b n s  in 

gender-ned ways. Secodly, t e a c h  ~ . n  r- Imud far g e d e r  b k .  TMdy, 1-bm 

~ r r f e r t ~ f w a u s r s r m b ~ ~ ~ ~ w a h ~ d ~ n l b e ~ s v b o m d e  

conmautbm to the world of f ~ ~ h m b w .  Foum&, teachers - mmismh.-Ylage tbe 

panicipation of fen& sadem incaqulc~ F i i ,  M b c r s m  hrrrnv aeeru u, 

reehnobgy applktbnr. M mom s twbsurc  t&bgy thc mom m o w  they are to 

continus ming if. Hawat in her anisk, CompIen in S E M :  mile Boy8 h l y ,  suppoIU this 

m f f g y  and suggns b t  "care rhoW bc giwo to hwlve rrluannt or mimcrened &em in 

~ l i m P e o m p u f C 1 r s e b y p m ~ ~ w i d e a ~ o f p m ~ a r d m ~ a n , ~ i ~  

por~lble" (p. I I). The sahannegy for pncvcruimg g n d n  equity is far teacks to O U ~  

add- t k  pmbkmof rmotypbg. Funbarnore, Mks canstress tbe imp- of 

t r b b w  in tomonow's WIY. 10 addhioh they- inwk fend+ p e r  mk modsk. U a s  

who am lerders to sssia wahcapur dnmmhatbm. Lastly, Madhu d m  tha t&m 

shad Bive positive f d k k  ard o p p o ~ i s  equally u, to& g d a *  He cautions educators 

mt  to owrpmk f e d s  but g k  tbe praise as they would for & (PP.96-97). 

N e b n  ard Wauon (1991) add U) MdduxWLs - a b m  by w b t  p m m s  d 

~~ki-eandou,pMnt~~uityinvdnabw. ThcyrugBesfpsrems 

eneovragc Urir daughfem to engage in ~ompurn-bued aiv i l ier  6om pershl- 

t k o ~ u t  elemmary ard wm in - n d q r b b .  A skdy mmpked by A r m  and A d m  
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(1987, arrepned in theNebnad  Wegnnnick,  % C o r n p W e r ~ ~ O q p .  arracs 

wnal emcotrag- to Nclanand W a ~ o n  Amcn and Ar&s stdied MO 

mothern o f c h  from !5mkgMm lo IiRh grsde d 4 hl parental cmmmgemen can 

o v m o w  the negative impact of xbwl *mr. Tl is  war a, wah rrrpct to o k g e n d n  

di&reneerdwtmhom~rbwl~ompnrrexpricnmwereofminin.lolpaurrs. 

Lastly, Nelson .nd We100 id* hl sohdcs i -  bnve 1 n r j m m k  ID p14. in 

considering gmdrr w k n  poduciog new mRUyC. Tbeb rrresrcb idkales USt Igx-typ 

produce a signifirsnt d- in positive edwa6onoutrnm fa fades" (p.349- 351). 

h ~ k m n n ~ U r v n i t o f W d y i n ~ p p n o j o n , g & c q ~ ~ v i O b e d i r e v e s d  

wiul volmfcrn. S a m  of* prevention strate- viO be pmned to parems b Ur f omof  

guidelines. VohmlemwiO slro k M 10 WBch for w &t wbo kquemly wmok 

Ur m o w  or keyboard at My m. 

I k  intsgrationofmhnobgy is e e d  to bring abora &bk changes to thc 

feeching and Camjag poeers. However, educators are o e  .Me lo Nmed if* hy aU 

SUtdmIr, hth male aod hwle, for Ur funrr. Dr. John (joodlad, a oatioosl kk in ubml 

rrnnual M e s  in th vi&o, In/MIWionprnKl, thst "iI bow moral - m i  to - thst 

each d m  will be p m a  wilhequal -n to Irmwklge" (BriDmniu 1- M a t d  

1 9 9 1 ) . T h m f o r r ~ i s v p t o ~ ~ ~ l o n l o ~ a m ~ b e y k m t v i r w e d ~ a ~ f o r  

males ow. Eduaton dmuld slro make -b a- tba Ur vpy e m a t  comprtm 1 home 

will i n n m e  tkkchild's mavde towards mhmbgyud  is m k  in their TufM. 



InfeKmtina tcelmobsy rrquk a guiding philorophy Lhst will lead to sBeclivsckngR 

+Itkt the nmieuhmr Smnrmm & L-h (1992) be& thst ms p h p h y  or thoy rrmn 

bc consrm~tiviaa WE& is based on tk premise that c h  &ly SD- thir 0'111 

m n  funelan u lo klp d n s  bsmm snm &wgnnu  s them -8 and nnl:~ 
rwamwfd fomecam M v m  pnor Lmulcdgc d ncu lmovlcdge and t k  hcpm~c- 
svolvcd s *arw. Thc mk ofskims  horn thn m r t v e  IS to comvuet thew o m  

Maddux a al.(lW7) pmvide a s h b r w b n  a f t k  mmrwtivirt model as il ~ b c r  to 

immmion. They say that: 

a n d m n o n n g l h a C l o c - a t k ~ a n d b o r b e r m m r t , k ~ d a n d  
=-are Lonanrtrmi m n n m n  s oflm W c d  or yrhorcd m m a n  rha puu 
Ih. k- mtkmle ofn aobkrn golm who mn m h r a t c h  work 4 otber lsMn 

~ i s z . s ~ c h % m ~ ~ d a ~ h t o ~ .  Sndsnfsucmbngap.uin 

me~torp ofLmwkdge -lying thc oonmueivia model to th tenebbg aod !-=am@ poms 

meam that md- will mt s h p l y h r b  aormatbn pow 10 ~hcm through t e a c h  mr 

, " i l l l k y l e a m U l m u g h m t ~ ~ , b u t ~ w i l l ~ i n v c I U r h i d e u .  Thc 

coMtnnivist model pnovidn S ~ ~ ~ I I S  with t h o p p o ~ l o  e x p k  aod he &B bvlvsd in 
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