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# # 5683421127 : MAJOR NON-FORMAL EDUCATION

KEYWORDS: MANAGING SCIENCE AND TECHNOLOGY LEARNING RESOURCES / THE VISUALLY IMPAIRED
APDUAN KOOMTHANOM: GUIDELINES FOR MANAGING SCIENCE AND TECHNOLOGY LEARNING
RESOURCES FOR THE VISUALLY IMPAIRED. ADVISOR: ASST. PROF. DR. SUWITHIDA
CHARUNGKAITTIKUL, 222 pp.

The objective of this study were to 1) analyze the problem and the need for science and
technology learning resources for the visually impaired using a questionnaire completed by forty visually
impaired people and 2) develop guidelines for managing science and technology leaming resources for
the visually impaired using questionnaires completed by thirty experts who offered opinions on three
levels: policy, operation and service in managing science and technology learning resources for the visually
impaired. For this objective, the Delphi method and group discussions were used to arrive at a consensus
among the experts. Then the data were analysed through percentage, median, mode, median-mode

differences, and interquartile rank.
The results of the study are summarized as follows:

1. The results of the analysis of the problem and the need to use science and technology
learning resources of the visually impaired can be divided into four areas. 1) Physical structure: They want
tactile map of each leaming resource to show details of the area (57.5%), for example, the location of the
stairs, elevator or escalator. 2) Displays in Exhibition: They want the visually impaired to be able to directly
access the learning resources on their own. They should be able to touch objects or items displayed in
the exhibition (50%). 3) Activities: They want the visually impaired to participate in activities (50%) and
want activities from which they can learn using other senses (47.5%). 4) Staff: They want personnel to help

the visually impaired in the right way (47.5%).

2. The guidelines for science and technology learning resources management for the
visually impaired should focus on five aspects. 1) Management (exhibitions): There should be planning to
organise exhibitions that are appropriate for the visually impaired such as mock objects the visually
impaired can touch. 2) Physical structure: Consideration should be given to universal design. 3) Learning
tools (exhibition): facilitate learning should be provided such as audio guide, applications on mobile
phones, multisensory display, screen reader program and finger reader. 4) Activities: Emphasis should be
placed on activities the visually impaired can use all four senses. 5) Staff: Recruit volunteers to work with
the visually impaired in science and technology resources centre, as well as have forums to exchange

experience in helping the visually impaired among staff, experienced people or experts.

Department: Lifelong Education Student's Signature
Field of Study: Non-Formal Education Advisor's Signature

Academic Year: 2014
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PUIELIIATING MsaRmNAANALAGDL MswABuLasEmS
(Panel Size) (Error Reduction) (Net Change)

1-5 1.20-0.70 0.50

5-9 0.70-0.58 0.12

9-13 0.58-0.54 0.04

13-17 0.54-0.50 0.04

17-21 0.50-0.48 0.02

21-25 0.48-0.46 0.02

25-29 0.46-0.44 0.02

111 Macmillan. The Delphi Techniques, 1971 8198iglu una Wadns¥iu. n15338uuy
wane: walawazUgyinulunisidy 2535.
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yensiiiunnizes aenndesiy uaidies yysiu (2558)nanienisiinnutdisvdsyanaiis
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2.1 uumnensdnunasiteuinisineraansuasinalulagidmiuyanani
AIUUNWIDININISEAN FIUNIFUTMITIANTS (1153nTiNTsANTT)

HANITITE WU WUININITIAUNE LT BUINIINEIIansLazinalulad
dwsuyaraiimnuunmsomanisiiu MunsuInsinns (msdninssanis) Aldsudum
uRvesnduiilsamiginfiudeiniian fauddosas 75 TulU wazarnnisaunuingy
$1u7u 6 o Tdun nsdnnIasuyssina matiusteyauasiominzan ey
n¥mensyana tiefmuaunuIn wihil AnuiuRaveusu nsidenldlaniiayunsaid
duasunisdoudvesynnaiinuunniemiamsiiu MsaEUYeRNT e TENINg
mammmﬂ@,%ww uRazaIvIlaun Ty Lazn1sUszliunalasanis 3 szee A Nouil
sewhevh wasnduadedulasins

nguilsavgilanuAniiuaenndesiuin wuameansdnuvasdouinig
Ingemaniuazinaluladdmivyanaiifinnuunnsomnenisiiu funsuinsinns (ms
faiinszans) TnefdumuRifefuiuroulumsuimsians (Msdninssams) ausouds
oonilu 4 dunoundn il

1. funrneus Ssusenoudne 7 wdeses fe

1.1 mafnuadeyanaziiom (what) aasinisimunveuiaslunis
thiauatoyauandomvinnzay

1.2 fmquszasdvesnsiningsanis (why) ienstuuuimislunis
JolinssansiaznsaiuingUizasrlunsiningsens

13 an1ufidadngsanis (where) anruilunisdndngsanisd
aumneTlUReuing waeiuilunisdndnssanis ennseeniuuns uagnisdmun
sUwuulunsdntingsanis

1.4 szezaa1lun139aingsanis (when) szeziaailunisdauana
Inssamsagdeligdniunisdainssanisaunsadadulalunindenion Aanssu uas
sUsuuMsInuansliminzaniuszezalunsdningsansle

1.5 ganuaznaudimunevesiingsanis (who) dmiuddn vuneds
msfvuanthiilunusuiavey lnsimunnunnuamisawazdneninlunisyie di
nguidivune nuneds nquidrvuinssanisazlasudseleydoslsdieainnisidivy
UnssAnIs

a

1.6 359nUNIIANIS (how) ﬂﬂi%@ﬁ‘ﬂiiﬂﬂ’]iﬁ'ﬂiLﬁUﬂﬁilJuiﬂﬂﬂﬂi
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a va

ToYAINANAN Y uarn 1A JUALASLTUAIUATUADULINAUTITUABUANTINEVDINTT
ALHUNTIAUNTIANIS
1.7 msdamtgnsuysruna lunelJUaguinisazindanlunns
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2. fumsURDR Usgneude 6 Whdedes Ao
2.1 MsoonuUUMIIATngsAns nseenuuuludmuiinwddsy
Tun13daiingsanis insgdaeisgaanuaulavesideuiingsants dedlutlagdunis
sonuuuinssamstinsidsdsfitrvanfanuunnsiieiu Gademdnnisnisesnuuuiiliondny
Huana (Universal Design) 13 7 40 Al 1. Avuiasonia 2. arwdangu 3. Wiedlade
4. foyadaau 5. seuuieatudunsie 6. Yuusane wag 7. nauazanuifivszay wld
Tushulassadrmisnienim leesnuuunisindnssanisuazsiuisazainlunislday
dmfuyanadifianuunnssamenadiulumsiiideuvuundaieuinaneimansuaz
welulad Tngnsesnuuvde 3 17 dwmneis definannniagidanunii anuenn A
mvean yarafitinnuunsesmensiiuanansasuiiumsududainaldmuamnmdy
3¢ 1 1. usaes (Model) Ao Yananufiffiaistuilodounuurestis easndediia
vsszmsiililianansaldvesaidunisiSeusle 2. 999331 (Real Object) fio Aa¥sinay
fiflanmfuvoaduui vesdeiueatiognussmmi viodiiuywdaiidu wandulds
AfiTinuorasilidi®in yaeafifienuunwsosmmamaiuaasoudiulssandudans 4
1g 3. Unefimer (Bulletin Boards) Ao thellmedunisiniagseudunuseivguazanueli
Andudessneag taetagihulditeadurestimievosaedld ieduaduninFous

shulsyanvdudar 4 vesyanafitauunwaamIensiu
2.2 m3damiangunsal waznsidenl dlanvieyUnsalfidaasunis

o

SouiresyAnaffinuuNNIeInIeNITIiY Tumiﬁ]mummmmaaqﬂmaﬂtﬂu drudngy

WsIzUnNinsIAnsaesefun1sussAvgaenisiseusainianaunsal

[
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UNTIANIT
3. sunsuiaue
3.1 mMsiwuiingsang WavihiiisuRaveuludiuvedingsanisais
UftRmumihfilunssiuneauazmnuaylrieutiemae it
3.2 N13IANINTTU LummﬂmLsmﬁzmmmmwmﬂwmamﬁ’uﬁﬁﬁwmw
%’UﬁmaﬂumﬁﬂﬁﬂﬂssmmﬁmLm':tsmaaquﬂsmlﬁm:uwyamamﬁlﬁaugmamLsznstm WU
yanafdanLuAnseImensiumsinnsssdeunsaiianansaFoudiiunsduda Wusy
4. Sunsusediuna
4.1 nsUsgiliunaniglungugaiiiunig Wieay ﬁauiﬁl,ﬁuamw
Yoy LLavaUaﬁﬂ’Lumimmmm msiinsUssfiunansnanssAnIsng 3 szeg Ao 4unns
THY Euumiﬂgum LazdunsiLEue
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fvssansina 3 sy fio Aeuntadeuiingsanis sevhensvuinssanis wasndniadio
UNT3ANTS

INNTAUNUINGUNUTIUINNNTIAUNGWTEUINIINE P anTUuae
waluladdnuyanaidenuunnsomnanindiuiu Usenoude 4 dupoulunisuims
$anns (Msdaingsanis) Ao dunisaawny Gﬁ”’umiﬂﬁﬁ’a Funsiiaue uaztunis
Usgifiuna aoandeatu Walhimer (2012) findnafsdumeulunisdniunisdninszanis
Usenaudie nshndainssansananaiildinualy madamiondegunsainigluiingsenis
funmnzantufidiva nisduauaidoniuasdoyaluinssanisfidandnamduaina
(Universal Design) kazn13useiiiunan1sdninssansangiinvuiagiudnau uen9INil
wHuiLIkdunnIsuImMsianisiisdamangladeaiansuninensssal U 2558-2561 Lo
fvuaduneunsdiunisdainssanisdmivyanaiiiannuunnsomianisiiu
Usenoude nMstmuniagUszasdlunisdndnssans (masiuuaiden nisimuaussaan
93iins3ANs M3venuuuNsiadludnssans waznsdamdeudetangunsal) n1sdn
wansinssanis FanssuneluiinssanisesifuianssuiidaeumsiSoudiunsduda ns
flades wazniseundw) waznsUssliunamsdndnssanisanyaradisiniaunnsosnanis
Fiu uenninsdundsSeuinanemansuazmaluladdmivyanaiiiauunnies
N19NN9L i udeAAaBInU Organization for Economic Co-operation and Development:
OECD & difnanuudansgnsausalueg (2004) indnisuuAnnsieuinaoadiniidosd
yunBaTNIBULLIARlUNTUIMIEANIssSoudnaeeiinedrafusyuuiiietivdaaduls
Uszvwuannsaiieuslanaendin saludsyanaiifinnuuansomisnisiiiu Aflunfnlu
MsuimsdansinuilaeyatunnudesnisvesgiSeunitinruunnsssesiiududdy
WAty Joee dugnssal (2551) naad1 iunansmswasunlasvedlangalanAfaiia
Fosmsnsizoudnasadinunndign mgliflansyleluszuulsaFeuiiiudenisiasundag
vosdenulugatlgtu uazwudung danmandguns (2554) nand maSeudnasadiniduds
ddnyueslangatiagiu sz dudsddyfavimuraulignisediiuiuossdud uaz
ansnsaRaLyeealiannsnUunuedlitufunsUdsuuUaseg fiAaty
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Inssanisiosanniinmuduaurendsussenssenindnssanisfinuidadnwiogiu
Inssanslnaifes @eanaeeiu 133558 Junsinng (2548) na13fan15dninssanisiy
prasasiidnuazdify fe emvesinssansduiessnilisuiudeddduiing
nsanslunisdauans omitdauandluinssanisdosnisaudeieauagusaain
Assumuluiingsenis uasdodrdavesiiufilunisdauansinssanisiflndiAssfuiuly o
dawasionisiSouivesyanafiinnnuunnismienisiiiu iesainayiideaussensain
fnssenistuuinalndifesiu viigsalunquusliansauesnuesdeyalunissuiiala

wonandfisrmgduiduiendusiiiuuimienisdaunaaioudnig
Ingneansuazimaluladdmiuyanaisinnuunnsssmamadiu fulassairsmnsnenmn
tfu yauvasSeusmainemansuazineluladensifodeuunifud Tnefszuduees
poanduidlefifidmuiuduluinalndifesteeiidouusiiiuiiosnsn Wosiwesemiu
azmnliunfidrvuiifianuunnsesmienisiiiu dsranisideves Murray (2013) Bodlusunsy
Wuesihmsdmiuyanafifinnuuamsemnsnisiiu wuin Tusunsuduwesidesnsly
91ANTANTYIBUBNTAN A TR UIITDIgAdIALA1 AelueIA1T WU And Jule
wiosh Uszgnmson Wdudu Tiunyaraiidarunniesmamadiunsuusssadumssiue
ANwazAINUENMiieINNTI LM

2.3 wumnensdnunasiteuiniineraansuasinalulagdmsuyanani
AIUUNWIDININTSIIY dudanisieu] (EnssAns)
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anzfdnuawiniy venanidsliidedeseiuienninssanisidauans vlsdmangui
liannsathdstoyals Tusuanmsiimsdnideidesesursneluinssansiiiedaaiuns
WhtauraedeyanumdnnisesnuuuaInga (Universal Design) dennnedfiunuidevesnnaun
Twaun3edlng (2547) wuindeideaussonsluinssaniszidudesmslunisieliyanadii
Armunnsessnsuliidndsdayameluinsans uasdeidoseiuisduannsndielig
drulunguiifianudlaussdhdstouamntu uas 135mi oAtuvina (2551) ndmi A
FufuvesnsiFeuinaendini naumsSouinaoadinidesainnisiasuntasvedanly
Fudeqegresanis lnsgunvulunisfinvinaendiadu dnnsdnsiaisinaaiy
Ww3nyfmthmainemsuazmaluladffaunldlunsatvayuuardaaduliinnissudoya
Gzi']’gaﬁmm,mdwmﬂdw%u

wananifiderrgiaudaiunssiuludiudonisgens @nssanis) dunds
Boudmainermaniuazmaluladasdalemaligidrvn Tnslamzyanaidanuunnses
mansiiulddudaing viedwesiidauansld uasifisAusiduda wannsziiosiauso
w3zUsNTITdunn iefunnsosmianisiiiu anzuwneransAsneIua (2556) Fadn
Temalviyarafifianuunnsssmamaiuldduiadeesi dauaninelufiissam Tnoanelu
s fauridgiunsiBoud 8 §1u Useneusme Tassnssuiesnainwszsaes wu lasanis
thiming Tesanmseudnsnudnaugiudin Tassnmsdaaiufaidn dufu defdrmuaniu
amsfiazluggusneg uazsuulfzvesudazgiuaziidnanddidudaUsznaunisilad
U53878 WULFEITU Narloch (2005) findnimsilialenalvgidrwusanludeynnadisina
unnsesmamsiuldilontasudinunisdudaing wiedsmesiidauandudnssanisidy
Tenadudlunisdaasumsiseusliyanadiiannuunnieanisnisidiu 9:1nasdrsiany
Anifiuresyanaiidauunnsosamsdiuiiflenad sy ynvhunaninisdudaluads
dnglnZeuiuazidilanisiiausvesingsanisnniu wasgainenguiidosugndu
psafudn msdinistszndlidefidsaiunindoudinuussamdudars 4 iasndszanm
fudtaris 4 HunsBeudtuiuguifesandufide fufufudaioudmnainemans
wazmaluladanunsauszgnalddonisiiouslunisdauansinssanisazdaaduligidrvaddl
ANNUNNTRIN NG EUIdeg1 AN N Anen N denndes nne o8l (2542)
nafe Unuulumsiiouddmiuyanaiifinnuuansesnamsifiuaransaudseanidu 5
sUMUU Ap 1. Meiseuiiiunsile 2. msSeuiiiunsdulanieuen (MsasdlaufiRase) 3.
n1ssgudiumsdudanigly (NM9SeuianUsvaunisalngs Wy NMsvieuAny) nsuans
unumaund s 4. maGeudiiumaieudungy way 5. msBoudis asuldiyanad
firnuunnsesmsnsiiiuazSeusldmudnenwvesnuiessunsSsuianUssamandadil
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2.4 wunensInunasteuinIneAansuasmalulagdmsuyanani
AUUNWIDINIINTSLIN A1uAanssal

HANITITE WU WUININITIAUNE LT BUINIINEIIansLazinalulad
dmuyanatifianuunnsosmiensiiiu fufanssy Aldsudunuivesnguiiderngindiu
Fendign daundosaz 75 FulU wazainnisaunungy S81uau 2 9o 1dud Wewves
Aanssu daminaula aynuazasaunsnanuiuvanlvy wazdnwdonde Yangunsaid
dueumsiFeudvesyanaiiamnuunmsasmenaiiu Tanunazidiladelunsiifanssy

nquiidenvgiianuAniiuaenadesiulusuionssy Ao unasnsBoud
madnemaniuanaluladaisdawioudemvesiansy fauiaule aynuazaonunsn
audutanlyel Aanssudianudfsentsiioud uasidenlossraunisalifuuazanugll
Aldsudrsetu Aanssuiidesdalemalifidrvaldfidusinlumsiianssy uazasleo
UfURMmenuLes UsseInIAveInIsyiifanssuasiinuaynawiy Wuiueseninggi
Aunssuuazdidivy uenanifanssuiifniuasmevaussanudeanisvesngutivaneg
donAneaiu e wAlng (2542) N33 mseudlugiuuianssuaselvgisouinaiy
e Wesnnillemalunisnfuidnenues seanunsyiesodu iesanfanssuiigiSouls
Souagnaiinruae wwnseduliiAnaruaulauaslid vonandunanudesnisdafanssy
naiFeumsaouiiiuddeududdyves 01nsal laifles (2544) ndmdr Ranssuiifiuuety
msiiuliAnnnuddusulumsifanssuseninegBou WewinmsvihAanssusiuiuae
religieusdaniiniugy aundunisiieu uwaslasuanudluaifeiiu wasaisiinis
Jadoude Yangunsaifiduaiunisiouivesyanaiifinnmunnsesmianisidiu Mouuas
Whladglunisvifanssy aeandesiu d1nuANENITUNITNNTRANANYT (2556b) N1
msfinseenuuvde Mmsdawdsugunsailivanzausenisouivesyanaifinnuunnsed
nan1siiulunisitfanssy degis nsdawmssugunsallunisneassinermansd iy
yanafidiamLuAnseamaniiu 1wy fmsvhdydnvaliiidnvasyulifuluwidninesiile
fuaszduihludninesveamavaaesinermans vienmeassingmaniidos “nsinin
Yoduas” Inednn3engunsalnsnaduunas (Light Probe) lunisudasauduveuaslindu
Amnudiveadsauny sizyanafiinnuuansomssiuasfuimsasuulasesuas
A mdvesdesdilidu Wusu uay (Hetherington (2000) Anwinsiihfeteyauaznns
viAanssuvesyanaifinuuAnIsanansiiiu wuiriinisdamisndegunsallunisi
Aonssuimnzausenisieuivesyanafifianuunwissmanisiiu Tnedogunsaldanan
Lﬂumsﬁﬁa@LLaz?%ﬁaUéﬁ"JmUizawﬁiﬁaamﬂﬁaqﬁ’uﬁﬁmiiuﬁ%’mﬁu ﬁqﬁﬁaqﬂﬂsmﬂﬁﬁmm
Fudaunaziesanisldeu
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2.5 uumnensdnunasituinisinerdansuasmalulagdmsuyanani
AUUNWIDINNINISIY FuyAaINS

HANITITE WU WUININITIAUNE LT BUINIINEIIansLazinalulad
dmuyanatitinnuunnsosanisidiu suyaanns Aldudunuivesnguiideingindiu
Feannilan sausferaz 75 Tuld wazanmsaunungy $muu 2 4o 1dun yaainsiiaanm
iilauazsimuadfialunislianugiomde was/visuurihyanaiiaiuunmieamianisiiiu
Tum3iBoud wagdszifiunansidiruuinssanisvesyanafiianuunmsesmanmaivluusas
0 ilethdeyaluusuliuazudladounnses

naufiemgiidumuiinnuimenisdaunaaieuiniainetmansuas
walulafdwmiuyaradiiauunnsemisniadiu fuyeansiuyeansmsiarudlouas
viauaRnalunslfeaudiewmde uag/misuuziyanafidauunniasmsnisiiulunis
Foud 1lesannisidouvaunasiouiniainermansuazimalulad wieaniudidladl
AruduIAEYasyARRTIIATIUNNT oMUY Fesodafuuziasa e
yaans viderdmihfivesanuiity fafuyearnsssiarudlaneziiruefiindoynnadi
ANNUNNTRINSNNSIIY denndediu 233l efturina (2551) findninddueanuazan
TuAgSeuiivihilunisdansinwinagsiusauazmnliuniisou TnodelonaliiFeu
fdwsulumssuiteyn 1mans Almnusidusesiuaivagiaue wonani (Lewis (1995))
waglngs 9dfeu (2548) na1331 yaanshuaatuinagaunsailugsineauazainly
MsBeuivesyanatiinnmunniesmamaiuly lnedesiiviruaividlunisliautiomde
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