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@aRlut (Bspinosa, 1990) lAwismslfneufiumadifiogmsjonny
ywamsAnenily 3 dssunlng fe

1. ewwumailupusiifhuaiadisdmiulfluiiolssh i

2. penfumediomadoulundngns '

3. sauanadlupusdiusissdadwiumsuimsussmsiams
Srumsdou (Fanmmd 33)

sl 33 maldmeufinmediilagmjamnemansding

1. posfnmailupneiduedssfiadmiulluBiodsedriu fnuedn o
fntudmivddeudogmissadilusznaudae
1.1 maflfiFeunnudnene dudsznauilthdgen q suiiins
tufuuysIRaNRIme Y
1.2 mag@eumananlsubiufu (keyboard) Tusunsidhidasy ns
snMaTotldmauiumed masaanaile dudu
2, panfumadidansFounsaau mwlifdhlsunsudidegiifethesey
(CAL) Tugduuusn. 1 Watininee  sawdlannnaads msuntdgm  mMsEuny
wazamumsaihes luduilreufmedmaninihiauaiaie 1 doluil
2.1 wumien g amumsoihass vielamalumsiesed
Payaungisou
2.2 wuauusgou WWidsumudduiv
2.3 UssilunanadouyeadiGeu
2.4 TufinanuimmbeeadSeuduneysee
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3. apuimaiuguathuaiadfladmiumivhinsuasnisdansdou
msdau Dudenudde 1 deluil
3.1 numIusTe ouhied msdeTruutayaresdilnnu W s
Useino Ugyd mady dudu
3.2 mMIRiNUAERTINEBdD
3.3 mIisanuuuusskBndanisaoy

Ts0dn  miead (Robert Taylor, 1980) Bafhinmalulafiniens
Anwldi@oumiadelia The Computer in the School: Tutar, Tool, Tutee Tanutln1s
nasfuee s g lumsfoumsdou 3 dnune fa

1. nldaanfiameiludnvasfnefiageou (Tator) ndmia
apufmefazgnliflumaiheueumdon  dimsnsudon Tdmuunh neasauuas

tsfivenaudnla Wy mildgdeuieunneauimedheseu (CAD Wudy

2. misldaanfinmadludnvnsuaaaiealanisFounisaau
(Tool) WINED n"li'lﬁ'ﬂwﬂ'nmaﬂumﬁ'ﬂnﬁmﬁmﬁ’ui'a':mﬂagﬂ iy ldmau-
Wwadihnie wiavimdianadn 9 Ussnaumsaeu (udu

3. miliraufnnedluanynznaidiSow (Tutee) Snuneilna-
fmefuSouaiiouinFouiresiuidindsay  Wumssaumsdeulisunsu
WiiSvudinunauinmadiues

pealsimy  afws  swelvu wss #unuua (Knezek, Rachlin &
Scannell, 1988, 17) Idvivumrdnzeamaaddes “madounideu”
(instructional) Wguwwidedes “mamsumimaui® (Knowledge Dissemination)
uasimuaRaNTnafemIdAnm A Taxonomy of Educational Computing 13

3 Uszom  Aaupugii 2
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1. madalitinnudlui (Knowledge Generation) (umslinsuined
wabitinrmuilmbmams@on Falsznaudn melfeeufiueedifensSouas
uarmemudlnd duldun

o male; Hﬁﬁﬂ&ﬁ {data acquisition)

o MYAATIHIIBYA (dara analysis) (neldabd

o mIRRnIULULEN 1 (modeling) 1y M lganumanihag
Auwuiafisedalndl q (fsrdusuumaslanuiiemuiiveie)

fiuimad (Tinker, 1981) lanamifsmanfined tﬂﬂﬁtﬁnmw{

TmigwiuinGoululsadousuuseoainnuasdoondnn  ag  ddou  fuims
wasinddn Tussavamninndn aansoldreuinmefiie biiiamulwild Tas
msfiinZeuldnanimeaaddmi 1 wisnsfieanstlusninendsmansoly

aaufinapfuddgwilisensoutonsuld
2. MTHOUNIATING (Knowledge Dissemination) iluwsnamsldnay-

fwefRamademanenus Ussnaudae 4 dudaniu fe

2.1 nnui'lma'ﬁupumﬂmhi'aﬁm (The Computer as a topic) -

apufwmaifauiuvfifamilfdFouesdoadond oy dseidemuduiua:
Wanmmuaseeuiuned Vessuiniuasaiiesd  sansamuvasreNAee
dodaen maluladl aviiwene  wiewdelu 1 dndussuiwesAgideumls
3o}

2.2 apwRumadugusiidhueiaiia (The Computer as a tool)
WumsfidFeuldaaufmefitusiadfialumsianssnifmfiuimmsuasiaya
di 7 lumsweuwianed iy msdediud (word processing) mandndamydou
masau MY IWATIUNIMREEY (st scorng) MIsANTamIRUeNinwhye
e nsioansmilng (Blectronic Mail) 1ihudu

2.3 nnumlnaﬂumutﬁﬂuﬁﬂnﬂuﬁaﬁﬂ (The Computer as
tutee) HEuFreauimadlinssiviandanumuigdoudasms ldud maduy
Tusunsu (programming) n13BaNUUY (designing) MIIWINA (decoding) M3
YU debugging, Algorithm Production, Wazn1s Flow chart (luiu

‘:Q.E.
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2.4 maninmeflugrnizgaaunadiio (The Computer as a tutor)
laur msliTusunsudidaginnlunsdounsaou (car) Tsunsu cAl i ssaou
wisdingidsulunaegluvy Wy maada maflmine:  msfviansaauidale
vatanil mslilusunsinlsznaumadeunmsseuuasmsudilom

3. nwﬁnmuﬁmﬁuﬁnﬂn (Information Management) lumnafitimity
meuEns mestams weEmsuimsmsAne sy mafutufindsduinGeums
AuleEld meamadow wamaien meedoy msdu yeans  wazlawns
wH 9

nanlagapBansldnoufmadifonsGoumsaey  asduunle
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1. miigresiamedlupustinidoseinsSountigay oy ms
aoudnuTsunsumenfinmed msseurmdilssduinfunouinmed dudy

2.  malessiumeslupusivismadoumisay  Teushumsld

TWsunsusniagy cal Tugduvudn
a.  mslfmewimadlupusiiiluedoile Tiud meldmuiumed

windomssay meianed  manaseurdemudhlsludawdn saansums
Autuiindayarie 9 deaduinEon G

aasfmadtheaey (CAl) winefs Fanrsduumsaauminaufinmadsl
wmddlumsinauedavszan T foenue  awils mwedauln nnie
nel uwugdl Savmiuandss dlefvedemamdemludnvuslndifesiumsou
Twinadeulbiinniige  weaiafgarnuaulseadifou  AausussAHLANGa
Tﬂﬁwﬁﬁﬁhfﬁmﬁl}‘!!lﬁuuﬂﬂﬂﬁﬂﬂuM1Hlﬁ’1'twmt§ﬁml'|.ﬁ;

audnvuzddguainanitinaihiegey
ousuws (Audvenl) @wedauss (2541, 8-11) ldnanba
AuanyusdhAy 4 Usems sesnaninadteaoy laun
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1. ®saumnmd (Information )
2, ANUUANAHIEWTIHUAAS (Individualization)
3. mstuUfiduwus (Tnteraction)
4. wadpunaulpesun (Immediate Feedback)
1. E1EMNA (Information) Wimde ewmase (content) ﬂ;]nﬁuuﬁ'm
CURET ﬂwﬁ'l'lﬁqj'ﬁ'umﬁﬁn11L"1ﬂuj'ﬂ'iaﬁnu=nﬁw'|.ﬁaﬂmijﬂmu"l'ﬁqﬂ's:ﬂqﬁﬂ
fvunld lumnhaueifusmibaameansidemedasild mahweidamlu
anwnipreass  ldun maeueidameeniimefheseulsaanfaned Sulle
Temabigideulatuidpmmszuassinezena 1 minmisghu sheuahla msh was
midiinsy dumnhiauadlenlussuiumefhodeulssaninuuaemsan u
fhummhiauaidanlumasey :_ﬂa"lﬁﬁ'ﬁuu‘ﬂnﬁnwmﬁﬁ mad @Ay
AUNEUTUIWEALNGY
2. ANHUANANTEWINYAAR  (Individualization) RBNTHMBThNEEY
nﬂuﬂanﬁﬁﬂuﬂ‘naﬂuiquﬁm}a.-:r.mu-lﬂq FanpuauBsdBATINLANIITENIN
yeea  SanuBanjuinnweiidGeuiidaszmunuiom ddusesnsiGou naee
u  mugumsEnUjiEniammadau Faildnunusihdy 1 1dud
. m:muquu’fﬂm mufamadaninsdoy  SuvIasanninun
GeuvdesaundusnGauluhuislilddey vy Tusydenemsiuenilammy

Witathadnay Wudy
o namuguidrraInIden 1 madaniivsdsuundoula

Aowdawds wiomsaheidumadumeauas Wy mdsudanuuuleds
viodavawiii (Hypermedia) Wintammummeid (Hypertext) fld TaogiFouna
den  deyafineimadaumuenuavle Wialupuenuivaseuld

o mimuasnmEnjiivianimasey valgufuaINdBInS
v GuuinnfoR wisrrudesnsishuuunessunaaefsdla

3. maifidusiug (Interaction) maFeumsasuiddudendalanalig

FouihlFrfudiugraulinnige aauRumefhesuildTumsanuuuiein
i sednduriubiiimslineuswihndGuuiuaoaufme fhoaouetwdeidsiuas
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4, nribiuataundulunufl (Immediate Feedback) m3lvnadounaulu
Fufenmgeivsaiuuedly TunflumssSuusemmildmivesuiunsdty
gauitd  mibiuadaundudiuitieygpaliguunadauvialsedivarnlelu
e bebiGsuaneaoumsBoueauld myliuadaunduluiufidaldii
yaiunas CAl Waifrududasiadu

maudhinafthessumnIowieantiiu 5 Yssm Ae

1. Aaumedhisaaudsaammsindiamiawzias (Tutorials)
neufmedheaaulssLanmstinine: (Drill and Practice)
paufumadhegaulssmamumsalihan (Simelations)
pauw IR Tthedaudssunming (Games)

B e L RS

- . o
TN P L L CRT IR % (o {Tests)

1. mawdfinmetdisgawlistmnisiniaviamnedag { Tutorials)
Tutorials Whepluvunilmasnanfunefthoasy finavadlam uasdenananug
IWiadoufnnadeunds Tonimslfdovssan Wy doenu Foe amike o
wagulmn a3 @@ oo amalad wunw Judy eeufmefhesay
Uszinnanmafilivdulusunsudiduiiiyejounmdsaawdamlmi wali
virpingUszaednall  viamumadlamdanild  swilnglesfuuumessunie
wilmindanaseueudilaes]Joude  wigSouminsoaugumdeum
anudmmanmny lasszdnduladambumessuwiauuufinde Wiadendow
dawndle ussFeddulupluodlafld

asunaadieaayiszuminiamiamadasiiisnvarlduioy
misavlanindfisvia Ao aexiimadminssiieneidmmavrssdidouudazauly
sevhamsaald  ussyndmaunaadFuszgnifubidudayafugudmiuneu-
fwad lumssnunSoudaumdiuluiigGomauasiilygm  wennnilaaxiia-
wafhesoudadhiumGuuidimssauiiunsyaes  sussrnuuenie anuauls
wazrnuannInaIgEauliunIyAna
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gamm  aseh (2537, 21) pann n"l'mﬂm'ﬂ'ﬂm'lﬁuriﬁt?uu".u
Aaufnadheaaulssuminned mmsenaudasiase q deluil
| 1. mansequeanualyvagdeudniosa q W nnile § use
mwwnaaulmein 7 Hudy

2. maauingUszarrsamGeulg Tounny

3. manumuanuiAuguiiidudeunGouilanGaulmide
Aenssuilmnzay

4. mamusund@ndnsneudodahussauauusmnmiigile
unGeuldheiy

5. mansefubigidouldusmasnuasnadaunduiimngaunia
fmauvaaifou

6. malmdflunah giiruusiginqlsesdigalinioly

7. mstwlifirenummuuasntsdnlsinmsdoud

2. aanRnmaftheaawdsemmstininue (Drill and Practice) UNTey

Tugduvvilsede i Guudndu  Ujda  yhuuulindasussniadhladlamly
wnideuiy 7 guuuul.ﬁmﬁuuaqnauﬁmmnﬁwmuuuuﬂnﬁnw wxUsenaudn
medaiirruuansafumiismslumsnatadon wu maligideuiug dud
gn-fn usmdnlszney  @anfadanuuulnis usemInaudmoadu 9 dudu
wiamyUhuveaamaEvaiadmn iﬂaq’ﬂuyﬂwmnwuﬁu paufnEdRERaU
CULEL BT L EMLEEIELR :

SnvurpseneuRunadddoudsstmnsininusiaarslsznay
dwanynzdaluil

1. meiensilgmusadideuudasay iedlalemalifiGouday
wisdeulifuiou Idheamudh laundovlasigasubidasetineh

2. mylWipyaaundy (feedback) AadhnaunaagGuunagnuashin
Tuwmeuuuy Tunsdifigmavnaufineshilamanaudneda

3. msitadmmumnnweigiruansndanld

4. mfininszvasenuainsnluvanessdy  TaowwmediFound
wnwzdiniunms Waansafsaninvsusanuissduiidaansld
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5. masdiliasdumasn Tesmwzadadafidalussdudsson
atlsfimu Timrldenufmesthesauuuufininusunuflng  innsdnyusmes
" Tsunsfindneebildanmnifagmlszaeddandn

3. AaNNImaTTIAEVUIsIMAD NI IAEY  (Simulations)  WIABEY
apuwnefthoanudnhumeunGelugdvasmsassdoumsal  Tanbiingoy
Tndudafumgmaailndidseiudssaumanisds uaedouffosudlym uasUfon
milugnunsaliluansaiu sslduushiiehnlumsdndulea@ou ussuans
uaswdlunsanaulaiu 1

peufnedthngaussumanumsalhasssdudonsiheuems
fassaeumaifilgduuuuasianssludnunsiivainves  Giluagfusssuna
spailamuaslasumsimshiess @ mehassEmumicaniaaaueied
tindnwitlnaeuszaenluwy  wazudludaliaousds Tamhauemwadeulmues
ammuastigmen Tuifuidou ﬁqﬂﬁﬁuuﬁaﬁnm’lﬂﬁh CPTLHETRITRE L
wazudlotlgpiy 1 Teod@enitmalunmsudletymudasdgm WiTruasFougen
msindulaswmuuasdunshfineufanadthoaendald Migonsaiheamss
hadtmfansnmidhumany 9 fanssavesmsduumssouludoadou

doszainsldranfinneftsoudssunmanunTeidaes fe

1. aam i sussmaisiresusnoeaisanhlugaunmsnfaia

2. dsmnnhmslfaoumsas®  d@suldamumiahasslann
e waEvsvhi levneaTs
3. anwanssnuGsnm Tasfifdeuansodnndusen q 1

Unngminfldvemeais melunmdudu
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uaugifl 3 Tassahonhltuasrasiimedthesaulssunmanunsaian

4. masimefheapulssiminn fa undeuresiinedigelaldfidou
auls damuaynalumsdo eavfueafhedeulsminuammiudiunis
Tumsdafenssumadsumsaey ddasdimsedougdonlindoufienduny  uasd
maapliffown anud wimnfisumsEduny Wileefianssibuasiansamds
msiswnyezhel¥gEuuldfulssaumsofonnzan  uasiiinuiqurdens
Y

apufiedfthsaaulssnminuiifqumwaslsznaudsiidn 1
sinluil

1. safsznpuiiglagdey wh anuaynsume enuaminiamn
Wy enunie mammskssmsiteiv iOudu

2. fmuaingustasdusniem hiFamy

3. maneuldswhagFruiunauined feeh i Seuussging-
Uszadmaan oy

4. gEsuansomuagumsidnsuiunaniumed wasmunuany
i lumsEun

5. dmmmastaunsudemInhiuasanafIimeaiiey
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6. sruunalnflssufledafiawanuesfiioy  uarszvumaliulg
WA lsveagiey

7. mEaEEsssmauanla s fmensey (ganm aanth, 2537,
25)

mahahgumie

v

> rrhiEuEny

v . ARG, i

mannEulagidy nafnduladensaiu

N

l |

¥

nadaunau/warndusmaaaiuly

I
Y

TRy

mﬂﬁﬂ 4 Trnahmsresfinsedtisaesudszunminy
(nupuws (AuivanD) wweiaus, 2541, 108)

5. mildnaufnnadifianadoy (Tets) milsllsunsunenimediite
“mamaAputY ﬂ'lﬂli'mtil'lmJ":'uﬂﬂqmmmmmuumHﬂuuﬁnﬁﬁnﬂﬂufﬂm
dFouoiiiu  wineufiumederhinidouusimmagsunnuuunsni q v
o numdeuviedniy lumamaseuuwuuilfiuwudsevianeuiuned
fugdeu Fahaulanh  waadumsssieufirnauminsosgFeuiiehmud
1 7 wlslumaneuldindn
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taRuavnanRnaTthyday

IollauasAaus (Heinich and others, 1982, 317-318) ldwjUiinfuas
peumadlinad

1. meufawmadestheduusegalslumadeuliundGoude
Ussaunsaiudanuaslvallanmsldd mmaedu fimaadoulmuasdsanuad

2, anuEmnItEEMhANTEuRSsRanT e s TuRnwo -
NYTHAN 9 voegiGeu WaldlumsmausuunSeuluudalu

3. smuaaninlumsfiuiayssausissainsahanldludnemens
AnnTeyrea lasmshwuaumGeuldungiiouuiazeu wasudamannuimmn
i

4. fnvomaaumFnilsunsuiteifFouidosh  sansndou
Tamuanuamniozesay TaslisegBudlanoudmuie

5. thelirgmuaudFouldedilndia Wosnmaussyfoyaldhe
uazazIn lum s ld

tadimainanfunaidindou

ﬁnﬁﬁn‘umnuﬁumﬂi‘ﬂ‘mHﬂunmini{]ﬂﬁ’ﬁ'ﬂﬂ Gl Inowidly,
HRTRTH

1. dwyeans  mslineuiiueeiheaoulilanamanidnm
Pullufeednaiiyaming fio Agdoldfumsiinidaianud enueunse dunau-
fowmadtheaay Weesld car asaihlssiviomenniige  hulssalnedane
yemnaiaagiiamaiiuguduil  wialdfumsiinbiviswe Sonbidedym
Tumsldneufumedthoaay  wanuinilimildaeuiume fhosaumaedunsiin
wssUfila (Drill & Practice) annifivll TanlsldBaBarmnaamnsodndy 1 1as
aaufmadthodey gliSimadivemussiassiibinnnhil
2. dwlsunsy (software)  TUsunsiuihoilaveamsldrou-

fumadfhoaey  Tudeuiilusunsaflifusauumeddnlngeedoulaminguu

Tusunsy (programmers) dsinbifanufugumemsdsuTusunsafomsdnn

aapsaurmemadudonuedieey  sasdeiy  vellsunsdeuamioms
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Anwilillanudmedudomuaifaey  uraulidsawamedunaiou
[ - ! ! & w
Tsunsudwiuldiueaufiaeed duilumafiumssussaggaounniiabu Sohld

mikdnlbsunsumaguw wialinsmyanudsimwaingy e
dadindndsemanihde  agdenlsTusunsuibifiquawvialy

omnzaufuun@ou  TsunsupeuiunedflflumsGeumsdaudidmasag e
woutuTusunsulnemsiy q esalsfimu madanllsunsmiledaatuntsGo
Tildnamsfimsantaiareluil

1) ammmnesmwaniamluudasssiuiu

9y Fmaavaiiewn aruen mnzauduSimedin

3) fwdanmsid

4y annsodiu v ua R aamIuRsATINEINIIDEEAAN

5) asuusrplasmiugld

3. dwaregie BasFhnamneenimaduacenlihoms q #
fmfurauinnefanmimy  mssmheasfuaadunldlemsdgnelunauds
wdasiimsfnsanathasauney e Wiguivdldhensanmumaguadne

4. dmden  maldeoudiumedinniivll  ewanenuduiudues

unduuiiinedulianae
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