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ABSTRACT

Computer-exercise game is well served for visually impaired students to
engage their physical and mental health exercises. However, these type of games are
increasingly unchallenged for long-term usage due to apathy pattemns and restricted
contents. In this paper, we describe how such drawbacks can be avoided by offering the
game development platform. The platform provides a service-based architecture, which
empowers teachers to build or to customize numerous game designs for entertainment and
learning purpose without jeopardy. Based on our evaluation study, we found evidence that
teachers of visually impaired students are satisfied with the game development approach in
terms of system reliability and software usability. In addition, the teachers also have very
good perception in the aspects of trust, responsiveness, applicability, usefulness and

enthusiasm toward the game development approach.
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] Yo o o a A v v o = ) ~ vy
waaiu lnensldands uagmsadusessnlunuazdaddideatundn ielvididuaiuise

aunulaegnagzeain

2.2.1.2 IUUNANANBULAITAIUAY

NKAVDINITIUNUTLLANANUAN YL AIUNNTT VNN IVNIUINNAAIY

1 ] a =

dauiieseg1nfd SeliieameranisesnuuuiAsasiienmung HoInATaRauNLUIg

(%
o [V

Usziandmsuginisenaldnuliazainlunisaivay Asudsdesdniunlsznnnumniy

anvaznIsAUANTINmIY lneaunsautseendu 2 Uszum [6] lawn aauauaienisnaly

] = ]

wagAIuANMENIsdeulmsne dwandugui 2.3 Funuiauausienisnadudunui

9 9

=l

a1fensmuaumeirlunisnalulevannvIeAduasalinty Funulssnvidlvgaviau

Tudu uwagngAnssudiaudiulngazegiuil wu iy Play Station 1ludu daunuiiaauny

Y
| L4

memaedaulmsnmeaiunuigiaudesinnsedsulmsinglunisauauiazasuny

Y

Tmedsulmisunisvdusianie wu wnu Wii tiudu

MaATuRAL

‘ nAvy ‘ wdeulnisiane

ﬂl o o
E‘U‘Vl 2.3 MUNATNANVEUSNITAIUAN

U %4

HILUNITHAIULNUFINSULANISNI9EIEANTIADIAI TV TN ANIIAIUNNT

Y

THugunsalnIugunistauny Inen1stddunivauilidudou wazvuinvoaluaiunull

YLvInzal e liiauansadunuldegisazain

2.2.2 Ussannafiian s aunug NN sn19eenn

Fupauilidun1sAaaenUsslnnuimuizaufudan1sn1sateni tagussinning

Y

g1dsnUssinninuvesilauiluntasuanudenludagdu 12 Yssianing [7] e



A15NN 2.2 WanUsEMinUfmIzaNiuginIsMeagnlagnisTessunIsiau

AN A155995U
WAL AL ANSLAY
UszLvny ANy Tuding | .
CA G
14 § ,
Wwen | nau
AN
1. NUWBATU (Action Game) | WUUIAUNANI Yes Yes | Yes
2. ,NIAUAINUNUM (Role- | 1uLUpi5a9maznIswn
- Yes Yes -
Playing Game) Y3Aun
3. INUNAgYAE (Adventure Wwuiinisealaz UsAURANIg
Yes Yes -
Game)
4. .nuUSARN (Puzzle Game) | Wun1swAUSFAUN Yes Yes | Yes
5. 1NUN1591889 (Simulation | WuwN@IUN15al
- Yes -
Game)
6. LNUINLEUNNTTU WUAIUANNBIVIN
- Yes Yes
(Strategy Game)
7. \nuAK (Sport Game) wungnAnINSIaumileuy
- - - Yes | Yes
A9
8. \NUDYA (Arcade Game) | tnalg - Yes | Yes
9. \nwseg (Fighting Game) | Wudsmnenslaufvesiay
- Yes Yes
A99AU
10. LAUAURI (Music Game) | [UNISIUTIMITAUAS LAY
nadldaunsaliaSuvennins | Yes Yes | Yes
AUATUU)
11. Wnuian1s@ne (Game | viilavunseuunasaiu
Yes Yes Yes
for Education) LAY
12. inueeulall (Online JiauvaIeauNIUsTUY
- . - Yes | Yes
Game) AUNBDILURA
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[

FodnfniiunIsuetiuveslin s vaenfilananlilumdeninauun Feilildanse
wunuynUszninulalaeanzUssinnnuiun sUSEuRusn1enIn Asiulssnmny

v 6

Mmvnrauiugiinismmisanganagdeiunsuduiusmadewvintu Fanudssianilisenia

Y

(%) a

\NuLEEN (Audio-based game) [8] UBNIINNITRINTUIANUMINEAUAULANITNNA1EATLAT
mAteisfinsaninnumnganfunissesfumasudaieuandnguuesdiau duans
shemsnsd 2.2 1Wunanissuuninaiivsnzan 4 Ussianing Ae Lnueadu (Action Game)
nuU3eun (Puzzle  Game) 1nuAum3 (Music  Game) uaginailon1s@nw (Game  for

Education)

31NN1IAAEBNUTELANUTNUNE AU AU RN TNIEI8AMAZNITIBITUNITIAY

(%
=1 o

Fadeanasidangy funuddeiaziinaresnsduunussianminusina1dtliduiuamianig

Wainudmsuginsneaenssly

2.3 LWIAUANTUNTTEBNLUUINUE MTURNNIea1EaT

2.3.1 aa1UnenssuwBausnis (Software Oriented Architecture)

=

aonlaenssudauinasiluaadnenssunisnisimuivenduasuuulng il
nevavetluasdnsiinsidonseuuumnaing (Loosely Couple Interface) wagiiialszuuiidl
AULANATUNSFIUA s IToLwanvlesua I sauaniUAs ueyasEninetule Tagld
fuguvenwesia (Service) Waithunansnmssudssgwiniu wienslfiwesiavans i
Usgnaufuifierauuiiesnasiuiu (Service Composition) waglwasiausagiaanunsai
ndusnldamugnlésn Reuse)

Tusudl 2.4 wanslifiudednvazandnonssudauinng (41 FeUsznevdne  §
19U3n15 (Service  Provider) faunuvaeliuinig (Service Broker) uagivaliusnig

=

(Service Requester) FamsinseszminduUsyneuTsauazorfeflaidu 3 feiduie ns
Usgna (Publish) n1sAum (Find) wagmsi3enld Bind) msvhauEuann glsuinns
UssmewosAaluiasummesliuimailerivie fieg wazisnslduinig Weduelivinig
Fosnsliuinng AvAumimefiariiunuvelviuing wazidlenuiwesiafideanisivi

nssenldwesiatuluddliusnisiaenss nsdunniesenldiwesiadniiudesendy
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wialulaBnsifousefilulununinsgiuves W3C wu iuwesia (Web Services) 1ludu

[

= 3 sa o P 1% &
Felunnsgiuveaiuwesianuualuslaneaiiieates [4] fall

® SOAP (Simple Object Access Protocol) Liuluslaaeafififiugtuainau XmL

dwsuldlumsuaniisudeyaluanmiindeuiliduiunwivzounanvlosy

® UDDI (Universal Description, Discovery, and Integration) L‘f]ummgma'ﬁmﬁ
psAUsznoUYnIuwesia oSurefsdediliuinng waziloguesuinig dsegly
sUluUUee WSDL

® \WSDL (Web Service Description Language) Lﬂuuﬂmigﬂiﬂuﬂﬁa%maﬂﬁ

Tusnsveaduwesia wu nesnildlun1sdeans wsen1sniwes 1udu el

Aueldusnisdsmmisilimeslaetagneies

Service Broker
UDDI,S0APWSDL

Find % Fublish

Blnd

Application Builder Service Creator

JUN 2.4 aonUnenssuveweniuifideusnig

[ '
LYY =

Ay maRsawuAnlugun 2.4 desuudy nisiaugedulsiagnislyd

[
a 1 1 [

a0nUngnITULTIUSNNSNALALIUNTIUMWIeT AsUsenaunlgadrlsenaunan 3 diudieay

<

(%

(Feivuneafansegnsluesondsuesineiunionanioiuld) Al
® Service Creator g diuvaan1sasislugauinsiugiudmsunmsasranuwuy
Weamn
® Application Builder fig d@uvainisiilugauinisunusenauiuiieaiiaunulay
ALTAUINNUNMATEUTUTUNTU AETRNARISBIUSMTLUULKRLAN

® Service Broker fin d11¥8IN15FIUNNTAUNNLLAAUTANT

lngundna nsdilugausnIswaie ﬁamﬁwﬂus"a:uﬁ’uﬁfuLﬁ@IﬁLﬂuLLawwﬁLﬂ%’uimj6] 1

azisenindu “msuseneuiuveawesia (Service Composition) [9] ” Tnsuenndinduil



12

Tasuiuazddnwazn1TY9ULUUILEENI Service Oriented Computing (SOC) [10] &l
anwagAuMRIuANNaRsatunsilgaus s lddmsukennaiadulndla Jwinli

NuMIHAALaNNARTUA NSl neTuaNTIAENTY

2.3.2 andnenssudeuinisluaudszending
nalnmsianuvesivwesialasinluuinsgiunisdeans Buduiidisonlduinng
(Service Requester) ¥1n13509%8 (Request) LUgliuTN1S (Service Provider) wazsasu
doyamutunngliuinig Tnemndeamsdeyaangliuiniafuasfesiginssuaunisiy
nalnmsvheuuuiagSeninivmeiauuuga (Pull-based Web Services) [11] (93Ul 2.5
() Feninnldaulunuussgndinuvesauide envilinisnevaussienissonu

dnuz/mgn1salvesivigealiviuie sullanveilloswnannssudeyannivieesia

i dudesiosedeyalunounnasiiuanaieafudiniudlaesunsuluguil 2.5 ()

D Stats) Client Web Senice
11O Service
Game Development ... . REqUESt I:qLIEI"_-,.f} s
Platform -— e - - 2
Reply(data)
1.Request E
Player
(n) anrUnenssu (1) Fumudlaozunsy

U7 2.5 andnenssuwasdiniudlnesunsunauaivigesia (A pull-based architecture)

FanaunsnannszuIunsieaedifiazannsaiiuauiilunssudeyaanivwesia
AatukuIvsvesandnenssuniualiuwesia (A push-based architecture) [11] (@3U7

2.6 (n) AnsiiiumsBumediviy (Push AP) lusznireglifuinng (Service Provider) fu

AL38nl¥UINTT (Service Requester) Tnggfienlduinisiiesameideu (Subscribe) iwasiai
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N.Push (Status) ‘ Client ‘ ‘ Push API ‘ ‘ Web Semice
—~
/ v NV~ Subscribe(query,owner)_
11O Service )\ Request{query)
Game Developmem Push API Pulling . . . . 2 Reply(data)
Platform - - 5/J Push{data) .

\\_ i w é[ % : Request(query)

Reply(data
1.Subscibe Playar Push(data) ply(deta)

) @aanUnenssuy @) Fuarudlaazwnsy

JUT 2.6 andnenssunazdimudlaesunsunsiuaiugesia (A push-based architecture)

Y]

Aoan1siudmudumeiinaisensufed Mndunsdumesivavzistaya (Pulling w18y
amzilyuegewiaiiios duansieddudiniuglaozunsulugui 2.6 ()
mtuanuuIvsesandaenssunuuaiuwesia Sununzausonisiiuildludiy

YodlunaUINTAINY WeiazanuInsIeUAnIUEN1INAAINT lAviuLIaN

2.3.3 aaUnenssuvesszuy

MnnsinwAuaaninenssuasuiiumesMidululyd Weldiunennainduves
unameunudmsugfinssane saanmsinuduaiuumsidulUleT 2 uwame
Taguuamausniduiuimenisidaeufiames (Computer-based  Approach)  10un151
poufialmesaIuyAna (Personal Computer) 1ld5unonmainduny wagldAduesnlunis
muA Fauamadinanidediiadusuatunadsivundnilinisnaludesoidoen
wiugilumsne drunmsiiseaduuumemsldnouinmeisuivdiuveisdunaewing
(Computer-based  Approach with Expansion 1/0) lagnisuiAsuiiatnosiuuily
(Embedded  Computer) i1 81981U  (Arduino) [12] anldsiufunsuiinmasdiuynna
(Personal - Computen) tialdugunsalBunmlunismugunisiauiny Ssaztsannisznis

MNIUVBUATOIABUNIADS LazduiunIudangulun1500NRUUTUINUBIYLAIUANUSE

ausaUsuasudnwnBunslunissessuInudiduniauvainvansla
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2.3.4 aardnenssuvesszuuTunudszandinudmiuginimisanenn
nani1sa1svantnenssumsuiwasivelnduanitinenssuvesszuusanlanan

[

redu Suseludunmsidenaniinenssuneuinmesimiuminzausenisisuszgndld
snluviunvesnudmiuifinismsaisn feanrinenssuneufiumesiaansuuuiited
Fodefiunndraiuly lnenuidedaulaandnenssunoufinmesiannsoneuaussionin
Fosnsvesiauiidudinismsaionn aananisieuiisudeiveidevesaninenssu
poufiumeifonuUsgnAnNdmIULintsmMeanem dauanslumstedl 2.3 agidiuinuuama
ABNNILARTTINAUAINTE I8 BUNALRYINAAINIT0TOISUNTERNLUUTNNAVUIA NG N3
FR9SUHLAUBINGY N135095UAUVANEYA18Y0UNTAIBUNA WANITATUALLLLINIINIS

PRI NUUTLLATALDBNNAINIENAIILI

= ~ = Y ay o a 5 1 ¢
AITNN 2.3 LLa@ﬂﬂ'ﬁLUiﬂ‘ULV|EJ‘U?J'E]@ﬂ@LaUﬂ@ﬁaﬂqﬂﬁﬂﬂiimﬂ@NWQLm@i@@QWUUig‘QﬂWLﬂll

dmTUEinTNIeangm

nseuayy
anUnenssuy , o AUVATY .
o Junevuin | 5895uglau N1398NM8
ADUNINDS , GRERER
vy naneAu . ne
Yuna
1. ARNTILADS No Yes No No
2. ABNTIWBTTINAY
AUV TUN Yes Yes Yes Yes
BRI
meluuITeddadenlduuimersuiiamessuiudiuveredunaeminauladu

gunsaldunmvesannenssuszuulunulszgndinudmsuginisnisangm



15

2.4 n1sin g Idanunsasantuunula

Y

a o 14 IS

lun1siszyilviagdaeunliiivinuesunislsulusunsuaiuisaesnuuuinulaiu @
goudwIsazaoautaunugndudeulinelu lnsasiaeulisidudondeulusunsy
Toq diigenisidenesunuiidesnisuagifuiilevssnuaslivntu lnssuideilaeide

WUV NALITUTENOURSIATUALNIN |agNITBDNLUUMILNAANY U1Ussnaly

2.4.1 A15USLNBULYDS VAL TILKNUNIN
nkuIMvesan1lnenssudauinis dadunsiaugedwisliegluguvedluga
U3n13 (Service) ImEJLwiasi:uQaamWiaﬂwmﬂisﬂauﬁ’mﬁ@ﬁwmLi‘]%@WﬁLLﬁI%ﬂﬁ@&JN
& ) & < = ¢ ¢ a A vy A o v &
590157 Tudumautazidun1sAnwkuIniawe e NawIsB kU N Tuldle Wt un Ty
gonduisdmsuuszneulugauinis  wan1sfnwduaduuameidululad 2 wwamna
wuamawsniluswimaveslaezunsuualusunsuils (Diagram-based Programming) 18u

LUINIINISHAILIIUSENSUTAg D du NS aulesvesukun T undn Tasdouluaruduius

L% ¥ d‘ ! U o ! v dl d! I3 s
21AUNTAINIEUTaNTITENINTUNUAIN ﬂﬂLLﬁ@QW’J@EJNﬂWiWWU'ﬂUE‘UVI 2.7 YIBNAKIT

[} JOpera Design - Medule_Switch/ws/localhost/Servicel.oml - Eclipse = B
File Edit View Navigate Search Project Run Window Help
0 HEas F 0O @ C : & & = [0 10per= Design |
p | <2 % | I BB BN D 2o el | C | 4k 21| & & 100% 2 10pera Moni..
[9 10pera Navig 52 = 8 |(M) *Servicel.oml 53 & ml
=& T
lB% Test_SOAP_comp!
32 Module_Switch
i ws s
i localhost
M) Servicel.oml
8% Outline 52 =]
-
(> Programs (5) =
4 SOAP_add (1)
% SOAP_comp (1)
& SOAP_result (1)
@ SOAP_swl (1) £l
& Version: 1.0
B SOAP_sw2 (1)
# Version: 1.0 -
@ Overview 2 =im
B G v
et Test_SOAP_comp
Overview | Process: Test_ SOAP_comp 1.0 | ControlFlow | DataFlow |
[2 Problems 22 . = Properties | [22 JOpera Library | AT |
s

JUN 2.7 segnenislduuimslassunsuualysunsuil
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AL TR InaLFLA Bevdug Jopera 13 1ludu uaguuamsiasady
wwansdralusunsuia (Visual Programming) Junsiaunlusunsulaeendaimnaiiag
Fundn “Event-Driven” ifunsiamnlusunsulaenisaussioinnisnl (Event) mudouly
ldimunly sendsilduumsnsianndananldun senduas Microsoft Visual C#
Net [14] \Jusiu
NNNansAITeNdnIBsusun et i sEneuligauInsAlina L
fuseludunmsdensendusidausunmiiianuminzausonisiaussgnadldanluuiun
yosmstmunnudmiuagiaeuilifvinuesnunsdoulusunsy Tnefansanlusnuyeanis
atfuayunisiaun n1sAnaslusunsy yalusunsuatiuayy wazlonaisusznay nan1s

Wiguiieudesvaidevastonduifidawnuninsdensiauinud msuagiasuitliivinuve e

AMIReUlUTENTY FanandlunITen 2.4 iU UINI9vealUsunsuisdnuLNg aw

PN = a Y Ay o ¢ ¢ a ! Y] ° Y]
A9 2.4 LARINTSLUTIUNEUVDAUBLAUBIYDNALITLTIULNUATNADNITNAIUNANE1TU

AsxaeulidauiAunslisulusinsy

.. nsaduayy
FONALITLT —
5 NSAAAS YALUTUNTY
WAL NIFWEULN y LONENT
lUsunsy avuayu
1. lnazunsuLua . Ly .
= ANk 810 ARG oy
TUsunsudia
2. Jwaluswnsuila | Event-Driven g AU 11N

= Y] Ay vaa . = v a cal v
Wo391nn19iaunlgIs Event-Driven  @sasgasuiiissainaaulniuuifideinisuniiely
Wosu waziuuamansalnueuluwity msfasalsunsuyiladeiiosaindulusunsy
gy ) % = Ao o § v v
Mlasrugeatuayulinsululusunsuiies wastenaisusenauidnuiuanniilianansaaum

Jauaiiavrsluniswauvilasinis)

Y

(%
[V

aeduwddeilaifeniuinadialusunsuiianldlunisusenaulugauinisiiie

o ° o o Ay 1 @ v a
W@Ju’]Lﬂlla'TVii‘Uﬂgﬂa@umlﬂﬂﬂﬂﬂgﬁnlmqimEJ‘UI‘UiLLﬂiiJ
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2.4.2 N159NWUUNULWANLNY

MNMsAnwIAuALLInIsnsesnuuumswannudulule ietaelringiaou
anunsavaunliieuarsIngs  kaannsineduaiwwaneiidululdnudwuanied
WA ABLWINIIN1THEndIuUsEnaUvaLnueandud I AeYuILITEY0e Damien
Djaouti, Julian Alvarez, Jean-Pierre Jessel, Gilles Methel wag Pierre Molinier [15] ‘?jﬁlﬁ
AnwsssurRvetnuasinmswendiulsenauvenueeniiiudiu dos Jsdiudosusas
d1u38n11 “UsA (Bricks)” ImEJLmJLwiazﬂismwﬂizﬂauﬁumm%wmaG]U'%ﬂﬁtmﬂﬁmﬁ’u
Fauwamasenanmnzausesuammsiammuwaninalueisel widdesiionsanis
AINNEDAAABIRDNITHAUIABINATALASALBUASDU LLazmisaﬂ%’uqﬂmzﬁéuwmﬁlﬂu
g15auasneuen daandlumsnad 25 JwaninisSeuiisusuniavesnuuiauazimy

WNARLNUABDNITIBISUMANANISLENEIUUSENBULNY 1MATA Event-Driven WaZN155895U

F15ALISNUDN

AT 2.5 LEAINISIUSEUTIBUAMNLANAINTEINUUIN VD ANUUS ALAZINILNAALAY

R LUINDDARUU
WALA —
LNUUSA WILLWARLNY
1. wenauUsENaULNY Yes Yes
2. Event-Driven No Yes
3. 815AWITNYUBN No Yes
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UNNA 3

N1999NUUULATNRIUITEUY

3.1 unihduides
Tuunilazesuismsoonuutuasitmuiszuuiiiefiasilugiuuuuunanredanny Tay

SuanesunsuwAnlunsosnLUUAIUESau SLarduedud antussifuduneuves

NINAUITEUY UTENBUAIENITIAUIAIUYE18BUNALDWING TUAAUSNIT wasLNUNaALNY

Tuduneugavnaidunsvegeunazyssidiunaunanlasuny

3.2 wu2AnlunsaRnILUUY
3.2.1 A1UT5AUT
N150ALUUTEUUATUBISALIS I1NNATDINISLADNALUINISVBIdn1TnunTTY
poufinnosvszaluund 2 munuimseesfimesivaiufuduveedunaieyinaid

ANEINsatuNTveneBunaiudy lunwideiladenaisawisernali (Arduino) agan

[ ca o o Y a ' ] Ly 1 6l
L‘U‘u‘llliﬂiﬂEJUIVliaL@EJSVIﬂWﬁQI@iUﬂ'J’]QJUEJlI@EJNLLWiWa’]EJIU‘ﬂ‘UQUULLagﬁ'ﬁ@ILL’JﬁJi’W"I’]Qﬂ

. LG
Q0

B £ =
NNsN1senan, S ATEUNR

a

ety

JUN 3.1 anUngnssumeuiilmesiuasuiuduve e Bunno g
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il dugunsalvgnedunaiiaifnlunisienseivainddunaiazsosann Wiolounaiy

q

[
(%

AouawesiuneIndeasiilunesnuinsgiu Jvhliausadrluiensiureuiiunesiag

lpagaan danandlugun 3.1

3.2.2 fuganAuIs
NAUIARNIsERNLUUFUTEiLSd T uAsHaoulivinwe nadeulusunsul
aunsaasiunusediedls nseanuuuwlisenidu 2 @i Aediulugausnisuazdiumy
waatny tudiuwsniluniseenuuulugau3nisnuwuiAnvenisuendiuusenouiny
sonidudiuges JsUsznausie Tugauinadesyn Tugauinisdiniy ugavinisiteuly

lugausnisaind wazlugausnseewann suuanslugui 3.2

Game Application

Game
AGaguiz AGmatch AGtruefalse
Template
P s - ’__/‘/ - e
= - TTT—
oy _4—::1_7_“ e o il i i : s e
£ Service ) " Service ) \ Ser\/lce ) ..gewlce ‘4,-‘__Ser\/|ce
=r— (00— 8
Y = e . ] g
Text-to-Speech Question Rule Push Button Switch Joystick
Software Service Hardware Service

JUT 3.2 WHUANULAASUULIAAYDITEUY

AUNABINNTIDNBUUMNULNANLNY TUdIULDIAsgaNARISITIN LN N ILUNTUSENDU

lugauinmsanedisieiu lngninaninuiiesnuuuiuiiniuaenadesiulszinming

v YV

dmsugfiniameaen anaalnenssureuiawesnukIpeNiiunesiuaswiudu
YeedunmoWing (3UN 3.1) ludwdunadugunsalaiaduuudunn AuwwInieienagt?

AUANUAUILFUAULNNUSELAMLADNHDU TINAFELAINITHUIUSELANVDUNULNAR LAY

Y

panidu 3 Uszam Ae 1) InuAa1ui3endn “AGquiz” 2) tnuduaLsenin “AGmatch” uag 3)

Y
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NUYNRATENTT “AGtruefalse”  fananslunis1edl 3.1 uanaUssnninuimangauiumy

[

LNAALANYIY 3 LUU fail

o LNUWMNAALNN AGQuiz  @1U1T0503FULNLUIELIAN Adventue, Puzzle Wag
Education

o LNULWARLAN AGmatch ﬁ?iJ’]iﬂi@ﬂ%JULﬂll‘UigLﬂVl Action Wka¥ Education

o LNULWARLNUN AGtruefalse ﬁ?ﬂ?iﬂi@ﬂ%@ﬂ’]iﬁ%’wLﬂll“LJi%Lﬂ‘Vl Adventure Wag

Education

M157991 3.1 119589 VUTLLAMNUYDUNINAANNEMTUE NIV 9a89

Jszinniny
LNHLNERALNY
Action Adventure Puzzle Education
AGquiz - Yes Yes Yes
AGmatch Yes - - Yes
AGtruefalse - Yes - Yes

v

doldmumaninuis 3 wamanuds duseudeluidunisesnuuusuuuuveaefunitals
asfiaouldidonlduaznsaniioniasly Fanumaninuusazuuvazdsluvuvososud
uanssiueenly Taegidelivinisesnuuume suveamumaniny fananslusud 3.3 5U (n)
Wamanlnl AGauiz - UseneumigtesnsenAiainlagaiunsaidenainlndaiatuniensen
Aanulutesdonldlagnss uagdesindendneu nieuduimuadudeniignies sU ()
wswanny AGmatch  Usznaumegduidanlidiniuiiissegiafied Yesdanmnudss
wazdesnldondney nientuivuadideniignies uagsu (a) annanini AGtruefalse
UsnaudigyansanAinuasaiionantndiniuvsensenmaidlutesdiny uasyes

MmidenAmey nieuduimvuafmiieniignaes
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Abaquiz [2]oIX] Amatch [2]oIX]
Farlis | | | Browse \Banlvia | | | Browse
Foy | Handes | | v |

on [ ] on [ ]
o[ ] o[ ]
on [ ] on [ ]
(n) AGquiz (¥) AGmatch
AGtrustalze |=ES|
Farlvia | | | Browse I
ey | |
O
O fn
5u
]

(M) AGtruefalse

U7 3.3 nseenuuuvleTuveunILaALNY

3.3 NIWAUITZUY
31NN1TPRNUUUTEUUNINIIA U T ARIShazwRNdAwIsluTan 1Nl dilugnis
sonuuvan dnenssuvesunannesiiny dauandluguin 3.4 Ysgneume 3 diusleiu du
& ! a £ ' & & 1% ! a
wsniludinvaddugauinmsuszneumelugagesiduluganugiuvesnulaunn lugauinig
deoann Tugauinisaniy Tugausimseuly lugauinisedng wazlugauinisveeasn diu
napaludinvennunaning n1simuIdun1susznaulugausnisiugiudifeiuaiy
Uszinvasnunanilieanwuuld uardiugavnaidudiuvesansanisvenedunmiensdng

Usznaumegunsnlainduazlssannlagseniuaineluvasaiiasisauaniuznisnaaing

fanpuiimosiunesvgal
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Arduino Board
Personal Computer Model UNO R3
o
D
| User Games | B
@ @ Ly > Microcontroller
=1
[} A
Execution Engine YO Service
e 7 : Digital VP Analog /P
Voice Rule Switch || Joystick|
Service || Service Service || Service 1/ \r _|/ \r

—a) AAA A

Speaker Push Button Switch  Joy Switch

JUN 3.4 annUnenssuunannesuny

3.3.1 dauvengdunneving

wIsslaiaunmalasuanuliotegaunsuanglulagiu figsinvesenianlsiisaign

wazilulamugesagsauas nsimueidanrsndlunisideuyamds lneanuideilaldau

'
[

ludumdudeusianisdeans uazmdsdranurainduazeuann awandanlugun 3.5

void setup ()
{
A4 start serial port at 9600 bps:
Serial.begin(9600);
pinMode {swl, INPUT); 4/ digital sensor is on digital pin 2
pinMode {sw2, INPUT); A/ digital sensor is on digital pin 3
pinMode (sw3, INPUT);: #4 digital sensor is on digital pin 4
pinMode (swd, INPUT): A4 digital sensor is on digital pin S5
pintode(led, OUTPUT);
'
void loop()
{
A4 read the input state of the pushbutton
swlState = digitalRead{swl):

sw25tate = digitalRead(sw2):
sw3State = digitalRead(sw3):
swditate = digitalRead(swd);

if [swlitate == LOW)
i

Serial.write('1l'); A4 write 1 to the serial port
digitalWrite(led, HIGH):
delaw(l00) A4 wait 1 second

digitalWrite (led, LOW):

JUN 3.5 uandlanuuaineliuasin
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3.3.2 lugau3ng

Tuduilagldyanvinenidnmisuisa (Net Framework) [16] fieang3deiiaay

A o

Feaglunisimwn  weimunlugauinisiugiundndusenisimunnuusenaudie 5
luga Usenaume lugausnisidesyn lugauinisdiniu lugauinisteuly Tugausnisadng

wazligauIn1saBeann

3.3.2.1 lugausnisidesyn

[ (% [

naimwlugaludIuid 2 Tuneundn Uszneumedunauudastoninuiy

down wazduneuaulndidss Tunsuwlastenrududssyneidumalulad Google TTS

U

(Text-to-Speech) [17] Wusiaudas Fdluanddedasldlunsudastaninulunududsmn
n1svineuveslugaliudulaindetoniiuluda Google TTS (13U
http://translate.google.com/translate _tts) a1ntuiilevitnisulastormnududssyaasa

rdslnd@ides (mp3) nauw Awwandlugun 3.6 nduasatuneunsuuas Tuneusaluidy

msaulnadssnlasuain Google TTS Wielvmiaulansiuileoniveany aAddnslanues

Y

Tugalugud 3.7

Text
Voice L_  — to
Internet
Module | il Speech
—/ Voice (mp3)

| (Google) )

SUN 3.6 LuiAnvadlugausNIsIden

ElGE public void PlaySound (string strTextYouWantAsMp3)
a7 1

o8 WebClient webClient = new WebClient(}:

599 webClient.DownloadFile ("http
100 strTextYouWantAsMp3 + "%22", @"g:\\temp\\" + strTextYouWantAsMp3 + ".mp3");
101 media.Play ("g:\\temp\\" + strTextYouWantAsMp3 + ".mp3", this);

102 FileInfo f = new FileInfo("g:\\temp\\" + strTextYouWantA=Mp3 + ".mp3"}:

103 long =1 = f.Length / 4

104 Thread.Sleep((int}sl);

‘translate.google.com/translate tts?ie=UTF-8S&tl=th&q=%22" +

JUN 3.7 uanslAnlugausnisidesyn
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3.3.2.2 Tugau3n1sAny
Tugavimsdnndulugadmiusiudany fuden uazdidondigniosn
wanslurledy nsaiudameifuindesdleasndn iesanagiaeuisinuznisltiadesile
flananegudn danggaeuiiisansendiaiu faiden wazdidendignaesadlumsnaiidivuali
waztufindulidaisndn duneuvesnissrudion Sudulasnadenlndasndnves
fowiifiesnts mntulugasgyinnseuteyaluasndnu-ldluresuveunuiiterhniseiy

Tulugausnisideann dauanudann1siaulugun 3.8 waglugui 3.9 wandlAnlusunsy

Tunmserumanuanindaiusads

'@“] Browse =ﬁ — =

' Question
VY

Module

Question

Spreadsheet

JU 3.8 LAnvedlugauInIsAaY

404:| if (objOpenFile.ShowDialog(} = DialogResult.OK)

405:| {

406 strArrPath = objOpenFile.FileNames;

407 for {int i = 0; i < strArrPath.Length; it+)

408 {

409 txtQD.Text = txtD.Text + strArrPath[i]:

411 fpath = txtQD.Text.Replace ("\\", "“\\\"):

412 trxtQD.Text = Qpath;

413 Excel.n ] tion X1App:

414 Excel. k xlWorkBook:

415 Excel. neet x1WorkSheet:;

416 Excel.Range range;

417 X1App = new Excel.ApplicationClass():

418 X1WorkBook = x1lApp.Workbooks.0Open (Qpath, 0, true, 5, "", "", true,
419 Microsoft.Office.Interop.Excel X1Platform.x1Windows, "\t", false, false, 0, true, 1, 0);
420 xlWorkSheet = (Excel.Worksheet)xlWorkBook.Worksheets.get Item(1);
421 range = XlWorkSheet.UsedRange;

422 X1WorkBook.Close {truse, null, null});

423 x14pp.Quitc ()

424 gquestion (g}

425 1b1Q.Text = (g — 1) .ToString():

42 & g++:

427 ¥

JUN 3.9 uanslAnlugauinisAnany
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3.3.2.3 lugauinswauly
Tudruvedlugaviniseuludulugadimiuasiaaeudineu lnenisiiua
Yaan1sidenAmeuIINNINAdIndvesiiauiulugausn1sadndunlIeuiguiuAme U

gNABILAZUARINAANSAIELHEA AuanUWIAnlUIUT 3.10 uazluguil 3.11  uandldn

lugausnisiteuly
)| Switch Module
Rule
Module L
\ ) Correct
Result
JUN 3.10 wwiRnvedlugausniseuly

156 if (sw_walue != "7)
157 i
158 if (sw_wvalue = ans)
158 {
180 tmrQT.Enabled = false;
161 media.Play ("g:\\sound\\correct.mp3™, this):
162 Scoret+;
164 else
185 {
186 tmrdT.Enabled = false;
167 media.Play("g:\\sound\\wrong.mp3™, this);

JUN 3.11 wandlanlugausnisiteuly

3.3.2.4 lugau3n1saing
nswmulugaludiuiifulugadmivssauaniunisainaaing Tagas
\Gouserus1inLIsnEuen (Arduino) msvinuisuInmdudeusewasndeans ens
FousoiaTaauysal fazannsaiuteyansnenumsnaaindanendawainiouen duans

wwIAnlugun 3.12 waglugun 3.13 uandldnlugauinisaing



Switch Connect (Port)
Module <
Read (Data)

SUN 3.12 winAnvedlugausnisaing

U (o [

Push Button Switch

Arduino

P

Fed
. |

[WebMethod] //get switch
1 public =string ReadS5w()
{

zerialPortl. PortHame
gerialPortl.BaudRate = 9&600;
serialPortl.Cpeni):

string sw = "";

CO T - I = -

zerialPortl.Close () ;
return sw;

L T TR A R T o T e Y R O L T L % }
nobs L R3O

oy
T
o

public SerialPort serialPortl = new SerialPort():;

"COM3™

2w = gerialPortl.ReadExisting(} -

SUN 3.13 uandlanlugausnisaing

3.3.2.5 lugau3n15eauEmn

[

maawlugaluduiilulugadmsusumdninvesan

26

A FILLYDUADNIY

F15ALITA18UBN (Arduino) AITVNUSUAINANFLTOUADNDSNADAT Li1aNTSITaUADLAS D

¢ & o o o 2 Y v a dl A
auysal NrzanunsauAmdinisaiuauaInlegannla auansuAnlugun 3.14 ualugun

3.15 uandlanlugauinisesann

| Connect (Port)

Joy
Module

Read (Data)

Joystick

Arduino
JUT 3.14 wwiRnvadlugauIn1saveann
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[WebMethod] f/get Joystick
S public string ReadJovy ()
i

L
[T}

(1

serialPortl.PortName = "COM3";
serialPortl.BaudRate 9600;
serialPortl.0peni):

string Joy = "";

joy = serialPortl.ReadExisting():
gerialPortl.Claose (}:

return joy:

(8=

SRV S ST Y R N
o T T O T

P
o
T

JU 3.15 uandlanlugaunisaegann

3.3.3 INALWAALNY

Fupeuiidunsiiauensiauimimanng SaunAansiauiminantuin e
anmnuganlunisuszneulugauinisvaneqlugaiindnoiu deazvaslvingiaoudilais
VinwgaumMadeulusunsuanansaiauinumeiiiedls lngnisidenmumannuandiuiu
3 ARy UTENauMme Lnananiny AGquiz WWaRLINY AGmatch Uaglninaning

AGtruefalse Tngniswaunnunannuluauddetazedewniosdla  Windows Forms

Control Library (@jg‘dﬁ' 3.16) ﬁagﬂum%adﬁaﬁwm Microsoft Visual C# .Net

New Project _Bl 2
Project types: Templates: \MNET Framework 3.5 'I b E
Visual C# E =
Windows FWiindows Forms Application
Web | Class Library
Smart Device @WPF Application
Office ["Z|WPF Browser Application
Database aCnnsnle Application
Reporting ¥l Empty Project
Test iR windows Service
WCF &# WPF Custom Control Library
Wiorkfiow [ viPF User Control Library
Other Languages @Windows Forms Control Library
Other Project Types
Test Projects My Templates
“Hsearch Online Templates. .. I

A project for creating controls to use in Windows Forms applications (.NET Framework 3.5)

Mame: | WindowsFormsControlLibrary 1
Location: | C\sers\Extreme \Documents Wisual Studio 2008 Projects Projectt =] Browse...

Solution Name: WindowsFormsControlLibrary 1 ¥ Create directory for solution
oK Cancel

gﬂﬁ 3.16 Lﬂ%‘laﬂﬁa Windows Forms Control Library
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3.3.3.1 uWaAnu AGquiz
WUNARYBUNLYTELANAINIY @131505095UUTHAMNUNAYSY INUUTAW
wazlnuLitan1sAne wwlAansimunanslugun 3.17  Uszneumiglugau3nisAiniy

Ussiandannu taud landdnueneg udu lugavinsidemaiisudasdaniudiony

¥ 1 ]

Jwdsmabidiaundudinisnisagaiils lugavsnmsalndiduluganlvidiauldidenneu
Usgneusietunadiuiu 3 Yu uwarlugauinisdeuludulugansiaaeuninugniesues
Haanshardwoludilugausnisideaaiienadmeulvidiaulansiudmeu Tunsimuwiny

wandsnangIdelaasaesudmiudnion dwanduzun 3.18

e

Text Voice Senice [ 1 Button ][ 2 Button }[ 3 Button ] [ Rule Service ] [ Jgg:::ek ]

Quiz Service Switch Service

JUN 3.17 wiAanmsimumsmanng AGquiz

a3l

it

tont

Prevs:

don i |

o |

JUT 3.18 uanununanny AGquiz
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3.3.3.2 uWaAnu AGmatch
WHLNAAYBUNUUTZANIUA a101505895UUTEAMNULOATY LazinuLiie
MsAny) WA siaunwanefen1suszneulugauinisinuin 4 lugauinis f
wansluguil 3.19 Fsuszneumelugauinsdinny Fesdudauidudeswne laun e
v =) & v ! =) ! v A YY1 a
unod eauns Wudu dulugaidesynvzldludiuvesnsuadudenligiauil lugausnig

1 I

andidulugadmsulifiawdendmeudssnoumedunadiuiu 3 Ju wazlugauinig
Reuludulugansivaeuniugniesvesnadnsiazddeludilugausnisideanaiiienn
Anauligiaulansiumney nsiauinumandend1gIdelaairalesudmiuidenlug

deauaglauddendneu aawandlugui 3.20

Il

Text Voice Semvice [ 1 Button ][ 2 Button ]{ 3 Button ] [ Rule Senice ] [ Jg::?: ]

Quiz Semvice Switch Senice

JUN 3.19 wAansimLmsmanind AGmatch

donlud |

\Ranidios

SUT 3.20 uanawmaniny AGmatch
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3.3.3.3 muwwantnd AGtruefalse

amanYeLNLUTELAMYNAR d1a15nsesuUsELAMLANIYSY LaztnuLile
N3N laguunAnnsimuinumanedenisuszneulugauinisdiuig 4 lugauinis M
wansluguil 3.21 Fsuszneusmelugauinisdiniy Taswduiidmauussanterundundn
Tudruredlugau3nisdeayavzitnisudasianududssabiiaulansiuvteman diu
vaslugauinmsadanddulugadmsulidiawdennoumaiuusznausmedunaiiies 2 duden
wiifu Ao gnudefin waglugauimaiteuludulugansaaeuanugniosestadnsiayds
seludilugavinndssmaiienadmeulididuldvsiudney nsiaumumandsnain
Aielnaialesudwmsudeudmauiisseginied diudaiugnivuamediiiongnysein

fauandlugui 3.22

/

|

|

Text Vaoice Senice [ 1 Button ][ 2 Button }[ 3 Button ] [ Rule Senvice ] [ Jsog;:fek ]

Quiz Senvice Switch Senvice

JUT 3.21 wnAnmsiaumsmwaniny AGtruefalse

iwonlna | Browse

AN |

can

©Aa
=

151

SUT 3.22 uansinumaniny AGtruefalse
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3.4 mslganuunannasuny
3.4.1 AMSPOALUULNY
‘wé“qmﬂLa%éju%gumaumﬁﬁmuﬂuqaﬁmi wazmwamny Jumeuselududunou
vosmsiwsmasluldulnsaggaouillsifivinugdunadoulusunsy Tnsdunounisiam
\nulsEnauie 5 sunau Fauansluguil 3.23 Fupsuusniduainmstdiamannuiia 3
wuudurlunaeaedesiioves Microsoft Visual C# Net Tnsuanssenndydnuaiveany

wan (U 3.24) edneauasaInbinsdasulunisidenmumannuiiaula duneud

I°
: .
Sy o Fonwuman Usznausniawad E& TATV I Uy I
AGquiz 5 o e e
. Switch Box AU dnSeugfiniTmia
e AGmatch h
Joy Stick Box Armay Gtk
AGtruefalse

(%
[

JUT 3.23 Tunaun s

aoansimuInUAIHARULE@ININIARNLTIRDINTUINdluNBSUYEY Microsoft Visual

C# Net wialawiinanfifoinis Juseusslivinnisusznaussauisaiand ialdidusuasn

v
o v A

lun1sidenmeulviiugiau lnedruiuvesadndiueg fiudnuiumilaenvaununannuAaz
LUU Fanandlunsadt 3.2 Tagimsimaning AGquiz Wag AGmatch faansainddiuau 3 Uu
d1 AGtruefalse fiosnsifies 2 Y fegranisusznevgunssianiaudsdunmuanslusud
3.25 tustelunsfudemiingiaouaulaasiulurosuvesmumaninudildidon|ilaenis
Fonanlildasadavdonsonideniluresulnenss uazdunouanreidunsiunuilaly

o

vy 1 A & ¥a = a & !
ulidiaundudiinismeamen@eszesunglutunausely

N5 3.2 LARIAIINABINITYDIDUNRAINTUB IMUNARINU AR LUY

WUNAALNY AINABINTDUNRETING
AGquiz 3 Uy
AGmatch 3 Uy
AGtruefalse 2 Uy
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«FormeApphcation? - Microsoft Visual Studio
Project Buld Debug Data Tools Test Window Help

R > ™ - 58-E | P Debug * Any CPU
3 B |ee 205 0 @ | 3 51 &2 63 | [ [ S W | 6|
- Formil.cs [Design]| Start Page | - x

"

i

|
i
3
i
\

Lk CUkL»

iE

i

JUN 3.24 MU mumanny

(B BN Y PN NN
S8 F N
2kl we

rTER A

JUTN 3.25 msUsgnauaninlafing

3.4.2 N55UINY
Tutumeutaziiauedidunmshauvounanrlesuing lnsazendiogienisinu
InusEIIanINL AGquiz fauansluguil 3.26 Wekunulugauinisdamazdsdinaly
Hlugauimadosyaiioulasterudnudulididsuasyamanlificduils ndmndy

lugausnisaindagsenanisnadendmeuvediay Weldnanisidenuaiszdsaniugluds
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lugaeuluiiensirasuimanisiienaseiuiieniignaewmseld wagadun1sdimanis

nyvaaeuludalugausmsidumaiionanaansiviiaulsinsumney

Y

" Player | QuizService | iVoice Service | Switch Service | | Rule Service
Start Game | .
iSend Text Questionsé

Said Questions

Switch Press

Send Answer ]
ECheck Answer
SendéResuLt
Said iResuht

[y

JUN 3.26 @fumsvineuvesunannesung (AGquiz)

3.5 n15UseiluNa

1% a v oA aa 1 . . I 1
AUsELTiuNa L oN 3TN SdURUURNIZINEAT (purposive  sampling) [18] Tun1sdy

'
Va2

fegnalaglinandavesiidy Jaunnefuusseinsimein Ussneusengduiy 3 viwu il
UsraunsalaeutiniSeufinisneaenianuditszann 10 9 Alsadeunisfnvauniuen
sssuanamalig fsnemalng Sminaan Falindeuussunn 200 Ay Adgidenly
wuudeunudueiosfiosyifiuna Buanesuiesazdnvesunanosinng antusdls
astiaoulimaaeuldauunanvesuiny fauanslugui 3.27  wazdufinaaiufianelase
wnasasuaslunuudauay Jsglimnuddey 3 daudeiu Ao 1) anudeiiusessuuiay
gunsal 2) AnuBveITEiLIT waz 3) mssuiuselend Tasludiuusniernudesiuse
seuukazgunIiszaouaINAuaNTANIaINIeAINlUAIUAIINAINY YUIN wazAIIUT]

wafesninvesgunsainiesnsanas dsazlunasivsaduliduainaaedd ludiunaes

ANNBYRIANALITITABUNNALITU AUIERBNTSYUS
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&
¥

JUN 3.27 AgdapunsuUsziliuunannesunuauLuy

mnuiilumsiioud anuieveswening uazmusiulasiorensinng uazludiuiiamnis
Suiusglovazasunaiediu mnudediusesyuy aunsonevaussiensFeus a1mnsa
sesfumaiauny Wafed wazndanguld Wuusslovdonsfauning wazanudesnisfias
thlulfauass Taeyadnasznoudne 5 seduanudndiubuan mnfign ann Yiunans
tioy uaviodian

3.5.1 A adusasTuuLazaUnIal

v a

PNdeyaatavesnLeiuiesruuLazgUnsalvesanUngnssusyuy uandluguin

Y

(%
¥

3.28 dudRukumueduirugduanei1vesnuamy dduttuluiaugiuanaaves

(%

ANUMINZANYRIVUIA LardduduiuineulansAvasnuiliaiesnmuesgunsal e

o
£ ISP 4 !

HaawsiavuadAlunsuIn Feendeyaaiiiudazinuueininudeiusoseuuiazgunsain

% [y 1

JEAUGNYN 44.4%, NTeAUgIREn 22.3% uazhseAuliunalsedi 33.3% laglldiinig

[y

Usziuluseauan wagseausuin

Physical device/System reliability

« Durability @ Size = Stability

b
fris
N
fris
. i

High Medium Low Very low

Evaluation scale

Users

e
EEEE ]

7
R
s
l-hl'-h

=

YIAUT RN UsBTE VLKA aUN T

@aN
.
=b
[N}
N
(0]
©

e
o))
2N
DD
3)
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3.5.2 ANNUG18UD9BBNALIT

¥

NTYAANAYDIANBVBITBNAKIT wandlugun 3.29  adunsiudivdesly

urugfiuansrzasauesomatoud duihuwmueduuuniansdvesaauiilu
nai3eud Aduhiuluusugiuansenvesauievesonding uardtduduuuiueuuans
Avesanusiulasovoniuag nansussdiufialumaeuin dawanisuseifiuuandliifuinlil
msUsziivluszauiuazsedusun lnoadeyaaifvesnnuitevosmenduasisfugs

WINBET 25%, NIAUFIBEN 66.7% Uazfiszaulunasegi 8%

Software usability

8
1
e =

Users

Very high High Medium Low Very low
Evaluation scale

+ ease of learning . learning curve = ease of use = Reliability

JUN 3.29 Jeyaainvesniuiteveseniuls

3.5.3 msfuiuseleud

ndeyaannvean1siuiuselevd uanddugui 3.30 d@udiRuiumuesluunugi

1%

WARIANYDIANNLBIUARTEUY  AdNUIRUTULHUTLAAIAIAIUAINITONDUANBIABNIS

1%

Sous FRudukuueuluLNUILAAIANY0IANAINTATRITUNISIA LN LTUAET WAL

Fangu geduaaiudivdodunauniivanseiveseudulsslovdsonisimuing wazdiden

6§

1 v dl ° v a a Y & = v v
LLa@ﬂﬂWﬂJ@ﬂﬂ'ﬂNﬁ@ﬂﬂqiﬂﬂguq‘lﬂlﬂmqufﬂiﬂ ‘U']ﬂNaﬂ'ﬁﬂigLlluLLa@ﬂl‘ViLﬁuaﬂﬂWiiUgUigiﬁsﬂu

' '
= (% a I v

fiAnaddluludeuan Fwmanisusziliukansanfissiumuaaiiuisensgaunneg 73.3%,

'
[y a [y [y

JEAUEIRYN 26.7% uafisgaulIunand seausn agseaumuinegi 0% aguladnglddl

=

Anufisnalasasyuvegluseiugunn



Users

User perception

s

T T

DO

NN

Very high High Medium Low Very low

Evaluation scale

v Trust % Responsiveness 8 Applicability = Usefulness & Enthusiasm

JUN 3.30 Jeyaadnvesnssuiuselow

36
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una 4

NAN1598

4.1 umhduiEas
TuunilagiiaueuuuassmaseniuunaniosuinudmiviinSeud@nsmsasanly
yuHeasnIHaeu tngtmguaneg neeuniseensulagldmalulad indnwiinsieilay
Wisuifeu dWeldsmuatiduidesiulunmsiauiuuusians eanmsiinsiest wuimeud
mseensumealulasd (Technology Acceptance Model: TAM) fidnanmdisenisinluldidie
fnundadeiiinadefruafivosnsiaou Sulszneudae 1) audiesenisléou (fuy
ginwasiaveeniuag) way 2) Anusuiluusslevddonisiseunisasy wnnd1aluanngug

duq F9lulaunUaderiae st ad U NI NNTUNTINATY LUUTNEINlAsUAINUITe b ey

Tzihlguadnsvesnisinussilunaniseeusuunanvlesuinungneiesialy

4.2 ngefnseausunaldaumalulag

nufiAnvwgAnssuvesyudienssoniulagldiumaluladlyel SsanunsneSurels
Frendnmsvemguiitug Tasvhlunguiiiseusutuiisiuam 9 nqud

4.2.1 mqwﬁmsnszﬁw@amauazwa (Theory of reasoned action : TRA) 849 Ajzen
uag Fishbein [19] Aon1sefurenisiasunlamginssuvesyuddsainainanude G
Hadeidusarimusnginssad 2 dade dud (1) FruaRdengdnssu (Attitude) wag (2) N3
A&DEANLAIS19B (Subjective Norm)

4.2.2 wqwﬁwqaﬂii&lmmw‘uuwu (Theory of planned behavior : TPB) w89 Ajzen

¥

[ aa o ! a o a a v [
[20] L“LJ‘LW]QH{]WWWUWWBQWHVIQHQﬂ’]iﬂi%‘VﬂL‘NL%QLL@SN@ Tagnisiiudadenissus

Y

m’maW’liﬂum'ﬁmU@quaﬂi'ﬁu (Perceived Behavier Control) dafutladeivsuenis

nsinaulagausunshtmalulad
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4.2.3 nufnseausuuinnssuwasinalulad (Technology acceptance model :
TAM) @84 Davis [21] ImmsﬂmqwﬁmsﬂszﬁﬂL%am@uazwama%ﬂﬂLLUUﬁwaaaﬁuLﬁa
oSunsnissensumalulad Fadsznoudae 4 Jade &ell (1) fuusnieuen (External
variable) (2) Ms¥uitsuselevi (Perceived usefulness : PU) (3) anudgsianisldany
(Perceived ease of use : PEOU) Wa (4) virun#naszuy (Attitude toward using)

4.2.4 ngufnslduszlevdanaauiunesdiuynna (Model of PC Utilization :
MPCU) w83 Thompson [22] Ldunquiisiauiseunainuuudiass The theory of
interpersonal behavior a4 Triandis Inendnnisfiensnensainsldin3ssneufunesdiu
yanalazods 6 Tade &l (1) nadwsszazena (Long term consequence) (2) Anandely
syuvaaumaAnen sfinyszansanlunisiiay Jobfit) (3) anuendtelunislday
(Complexity) (4) waainasldszuvansauna (Affect toward use) (5) tUadenisdsau
(Social factor) wa (6) A8ureAINAYAIN (Facilitation conditions)

4.2.5 wqwﬁn'\sl,l,ws'ns:mauﬁ'mnsiu (Diffusion of innovation Theory : DOI) ¥894
Rogan [23] ldedunsnmdnumsvesuinnssufidesoniseeusunsil 5 Usens dad (1)
winnssuduiiteldussunsederuinnitveniiu (Relative advantage) (2) $1esonisldan
(Ease of use) (3) @xnsadanaviuisanuuanasls (Visibility) (4) Auaenndeaiuszuy
LA (Compatibility) (5) anansaviianuitilaseuuladiy (Observability)

4.2.6 Naeuseasla (Motivation model : MM) %84 Vallerand [24] %anA15v0s
nauiusegdlarenisgslaliyananeeundnduliAnnisnsziedseiilos eilvaned

ADaN15 U39ednuunle 2 Ussian fie (1) wsegdlanielu (Intrinsic motivation) Aenis

I v L3

Ujduituslnensasznineyanadudsfiufdnius uaz (20 usegslanisuen (Extrinsic
motivation) Aen1sgdlayanadiesnsiantedmeuwmilunisvhadus

4.2.7 noun1siseuiniedeyydedanu (Social Cognitive Theory : SCT) s
Bandure [25] Mé’ﬂmisuawqwﬁmiL%‘auifmqﬂﬁgﬁgwL%qé’qﬂuﬁam'ﬁm?{auLLanwqaﬂiimaq

a 4

a X yya Yo d' Y Yoo o a )
yaradzinduladielasuusaadou 5 Yade laun (1) anumeanislulszansamuasmadns

o

e (Outcome  expectation-performance)  (2) A31uAIANTIlURIYARARONAANS

(Outcome expectation-personal) (3) mmﬁaﬁumawﬁ%’ (Self-Efficacy) (4) NadWs21nN1S
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uaRINEANSU (Affect) (5) AIUIRNNIIR (Anxiety)

4.2.8 MUNHANTENINN TAM Uag TPB (Combined-TAM-TPB %38 C-TAM-TPB) %81
Todde [26] ifumnuiifinauszaing TAM wag TPB lelannsnfudoyaldusugiBelu
fodriadiuitnuzvosudazyaaa Wudu Taeld 4 dade @il (1) Fauafdenginssy
(Attitude toward behavior) (2) N13AdEEANNANE1984 (Subjective norm) (3) NTTUINNT

Y1 a

AIVANNEGANTITY (Perceived behavioral control)  (4) n135uiiniluselevtl (Perceived
usefulness)

4.2.9 ngufImvaniIseansunazn1sldmalulad (Unified theory of acceptance
and use of technology : UTAUT) w84 Venkatesh [27] {unguffiinentladesiisgain 8
awijAo TRA TPB TAM MPCU DOI MM SCT wag C-TAM-TPB snasiafudladelunisdnu
nseausunisidmelulagvesusasyanalsenousie 4 U9de lawn (1) AUAIARISFIY
Use@nGnm (Performance expectancy) (2) auaanisaunisatiuayunisida (Effort
exectancy) (3) Bwdwaniadsny (Social influence) (@) tiaululuniserunsninuazain
(Facilitating conditions)

nMsleszinmguiinzaudenisinwinisouiuuagltauunanilosunudiviu
Uniseugiinismeangaluguuesvesniiaeu anliunisdisiamguiniseeususasldny
wielulad Adeuiandnymginssuusznoudie 9 nufideiu Ineusagnguiiaymngan

sonsihluldAnwingnssuvesldluguuesiuandsiueenludilanailiuaitneiu

agalsinny a1nnsinseitadesie Mnerdosiuwdaznguiy aunsadiuagulds
Wisuieulanimised 4.1 Fsaziulaimguinmsseusuuinnssuuazinalulad (TAM) 3
ANMINEANFBN1TN1IANYINIsEaNTULaE T UL Nan o TuINUE MU BUE NN

aenlbulaleesngaou
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M157997 4.1 Wisusuladevesunannosuimuinusenguinisyeususasldau

welulad
) arudesonislion (i | anufuiludsslenisenisiion
VEe) o .
g15ARITHAZTONALIS) nsdeu
TRA - -
TPB - -
TAM 4 v
MPCU v .
DO 4 _
MM - -
SCT - -
C-TAM-TPB - 4
UTAUT - -

[

4.3 UIeNNYIVD9

a a

4.3.1 393 938 uaz Uszasd Usdiananss [28] Ienanfansiinguiniseeusunay
Tdnumalulagufnwinginssunisladiasutalaz8fnei39asaiaisduazinnulu
1 INe1den1ass Tnenani1sidenuiiniseouiunisasuLaznIsaeuLaIuIuAe
diannselindvesenasdlunmsegluszauliunans wazidndnulunmsweglussdvuin
Uselmivornuifediiielfifuuumalumsimguinmsvousuuagldrunaluladindnw
noAnssuNswenTunarldnuunannesunudmSunFeugin1smsagaluyuuedves
AsKeaeusaly

4.3.2 Andnwal Sauiafos, Uszasd Uszdlamans, 35 Ta3ne uaz wingws Sadintamn
26 [29] Iénanisnsfumuagiaundnuuiannsanensalldiddedelaiidmaden
Ihnslanisliuiniseandveaniagyg Feorfouunanieriuaulingda (Trust), wuIAnnIs

gausumalulad w3e TAM (Technology Acceptance Model), LUIAAAIMILNLNZALTZUIN
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uuazmalulad (Task Technology Fit) Wazluus1aeIANudL5a0sT LA TAUNALN LY
Ffu lngdrsamnudamiuain O wasliniluluesdng namsidenuirdadendaasie
AUlIgle 12 du e ArunsSuiuselenivesszuuaaninn1nsy LagANNINYRITEUY

AaRn1A5y Usslevdvosnuddedimsldiduiumslunsimsgiiazadanuudianads

Juann: MsveusulnanresunudmsuiniSsudRnTMaeseall

4.4 LUUINPRUBRUANIWN : N1sBaNTULNanWaTanudmTutiniFeudinsnisaenly
UNNDIVRIAJHADU
nansAAsgnguisiunissensuiarnstdaumalulaine 9 nquidedaduves
uwnanvlesuian LNy Famausingimguiniseensuuinnssuuazimalulad (TAM) faas
Wi zauran1INsAnwInseausukazldauLnanesuinud niuliniseuiinismnsangen

T UNDIVRIATHABULAZANHANITAATILIIAING Y TIAININBTUILAILUUUTIADUTITUA

AN MIgausuwnanasunudnTulns Ul Iin s saeat luluNesveIRT A (U

4) ¢ail
___________________ |
| |
: 4 Hardware :
: \]\ Perceived
| Y /' Ease of use |\
: .« Software :
| | Game | | \ _ Attitude »| Acceptance
| | Platform | Toward Using P
| |
| |
' g : ! | Perceived
L | | o

| Teaching —— Usefulness
| |

|

JUT 4.1 WUUT18eullunnn : n1sgausulnanlasung

dmsutiniSeug NS enn luguuevesnIiaeu
o Jajunan Ndwmalagnssieniseouiumalulad  wnanresuiny” vosdly laun
“msfuitennnudiglunisldan” (Perceived Ease of Use) uwag “n1ssuins

UselgauMinannsks” (Perceived Usefulness)



a2

LY a 1

o Jajudiisvanase “n1sfuitenuiiglunisldnu” & 2 Jade laud Jademeinu

“GISALIS” LAY “UONAWIS”

gAddnswasde “nsfuiielselevumininnisle” 4 1 Uade lawn Jade

e

e iq
MR “NNSdeu”
Faluingngaaunladanginssuazdedndnasianiseensukasldnuinannasuinud

PAIUNUY

4.5 FUNAFIUN1TIAY

auAgureIdel annsautseendude Tésd
auuAgu 1 (H1): andauasvesunanesuinuiinasdenissuinenudiglunisldan
AUURgIY 2 (H2): gondulTvewnantasunuinastonsiusasadelunsldanu
aunAgIu 3 (H3): msldunanmefunslunsaeuiinasion1ssuiiesslovifiAnannsld
auuAgIu 4 (H4): nssuitsenudelunisldnulinaderinuaalunisldnuwnanasung

auuRgIu 5 (H5): nsfuitaselevdiinannisidiinaserinuaslunslidanuunannesung

auuAgIY 6 (H6): vimuadtunisideuinaseniseausuLnannasuny

4 Hardware | _HA1

\:\ Perceived
. / Ease of use |\
Software |} \Ht

Toward Using

Game
Platform

) 4

Acceptance

Perceived H5
Usefulness

|

|

|

_ |
4 Teaching -

|

___________________ |
SUN 4.2 nsauLwIAnlunTIdY

4.6 Ww399daN FluN1598

1%
av A

Aeillduuuasuniu (Questionnaire)  Lwasasiielunisiivsivsindeyanldly

n13fnwn elddrsiarinunfvesasasulnisuiinisnieaient Feuidelaesniuuiag
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fiauwuugeunmandeyafildainnseunuafn uazduuzihaindideavig) wwuaeuniui
fiannudusiniuateln (Closed-ended) $1uau 1 ﬂg@ TnefiswaziBnsil

wuvaeuamUszifiunseonumaluladdetadeiiidnswareniseusuunanlesuiny
vosngiaeutinFeuinismeaeni elddmiunmsmaaevaunigiunisideiiontadend
dvsnasen1svausuLnanvlesunuvesnHaeutnsauin I Isaealaensiiudeyasnn
U5e91n3 ATREDUTNISEUTINITNNE@IEALINToUNSANIALATUBASTINAINAMA LT 11U
5 Au lngd8N19duReg 1L UUIRNIZI1ZA9 (purposive sampling) Wuugdauauwuseanlu
2 meu meudl 1 Luuldendneulfiosfinoulien neud 2 wwuidenasy Tagli3snsTauuy
Rating Scale #1LUIAAUDY Likert Scale [30] 311U 5 586U

ad o

4.7 ?ﬁﬂﬂLUUﬂqiﬁiqﬁLﬂiaﬁNa’T\]ﬂ

[
P

a4 A A awv ) o ° ] o
Lﬂi@\‘im'@w&[’mUﬂ']i'JGUEJF"Ii\‘i‘Llﬂigﬂ@‘UWJEJLLU‘U?{@‘UQWNQWUQU 1 n I@S“Uu@@uﬂ'ﬁaif]\‘i
a <~ (% 1 IS = % dy
LATBNUDANNANININYALLDYNAIU
LLU‘Uﬁ@‘Uﬂ']iJ‘UiuLiJUﬂWiEJ@NTULVIﬂIuIaEJG]@ﬁ% UEJ aw%waﬁi@ﬂqiﬁ'@ﬂ%%LL‘W@WW@%&ILﬂN

YoIAIHABUNNTEUNNITVNEEAY

®  MVUATAULUALAL INYUITEAIRNITATIIMUUAB AN
= a a Ay A A P v W ~ aw

o FAnwwifn nul kaznudteineitesiudysnldluniside

e fgruanununevesladenldlunsideanmsfnuingul wwifn wazuITen
= %
BERRLN

® S1ILUVABUDINLALUNLAUDABDINTINUSNWIINYITUNUSLNONTIABUAINY
aanAaanUleuAINUNL8VRItaTe NANWN

o  USuugmnlatemaiunuAiuedivese1asenusnyinednus

o v

¢ dayansUTEIuMNLdINgauaieniasEnuInw Ineinusiansauay

AiunTUTUUTIuA WU YR I8y
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° A PN & v 3 v =~
® u’]LL‘U‘Ua@‘UﬂWN‘V]N']‘Uﬂ'ﬁﬁ]i'l"ﬂa@Uﬁ'J']lILV]ENG]?\WJ'ENLu@ﬁq‘lﬂisﬁLﬂUsﬂaiﬂaLW'@I‘ﬂu

¥
P

a o = = L 1
mdelneiseavidunnsreludl

[
=

mouil 1 Anufedfuteyaiiugiu Usenaudle ne 81g Uszaunisalasy
71U 3 7o
naull 2 AaunediuladefiaianiseeusuunannasunuveAsaeulns ey

ANITNAEAT 31U 17 VD

4.8 M3aiun1sideuainusiusiudaya

[
Y] Yaw o a [

TuneunsAdumiTeuasiiununudeya (3deaniunisial

Y

a 1

e fnsansRasuugewIENIslTuTEUNSANYIAUANUBASITUAINAVIALYY) LiTe

YOAVUOWATIZHLUNAUTINTINTOYAT LI 5 578
®  AULNARNDTUNULAZESANIST I UL NARNDSULAL

o Nufeyalaglduuvasunuiliasnali

o ¥

o rdeyaildanuuuasuanuaniiaszvideyanisadflaelusunsy SPSS  for
Windows Evaluation Version Lilevageuanufigiunisideuaziiiaus
HANNTIVY

4.9 Mmynszideyalaglddmieaiin
4.9.1 sdanlddmiunadauauuAgiun1side

1. Aradianugu Useneusmeeniesas (Percentage) TddmsuniseSuredeyanily

YBIROURUUABUNY, ANRE (X) uazdiudenuunnsgiu (Standard Deviation : S.0.) 14

ANMSUNITOTUNEALALIATIZIIAINUNUEUDIAILUS

o efouny (Percentage) lpaSuredayamiluvesnounuuasuniulagligns

&
U

¢

f
P ==x100
N

1n8 P Ao A1Soeay

f Ao F1uIUANNDTRFBINSAsWTuAS DAY
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N A9 ITUIUAIUDNINUA

® ALRdY (Mean) WigasuiuAkazInTIEviAImInevewLUsngldgnsaall

P
N

T9g X Ao Alady
DX Ao HATIUVBIATLUUTIVUA

N A9 INUIUALLUUTINUA

s

e AudeauuunnsgIu (Standard Deviation : SD) teaSulga1kazIiAsIe

AuaneEvaskUsingldgnsnall

lag S.D. Ao ddesuuunsgIu
X Ao A1ATLUULGaLH?

N A9 ANAZLUUITINIUA

a £ v o 6

2. @dfdunsumAduysyansandunus (Correlation of Coefficient) Tgd@1nsunnan

(%
=]

ANENTUSSERISIwUsAULaEA LU TILI A uduTusuvs o e ldansesil

o Ny xy—Yx¥y
¥ INSZZ (T ZIINTy 2 — (3x)2]

g Tyy Ao AnduUsANSandug
Yx Ao wavimvosaruunaNG U 1
Yy Ao wasinvosazuuuandLUTa 2
Yxy de mai’amaqwa@maqﬁmﬂiﬁ 1 uagudsi 2
Yx? fe NATINVDIATLULAINGUTT 1 wiaesenids 2
$'y? fo HamiuvesnzuuNFILUTA 2 uiasienids 2

N fi9 vu1nngusiiegg
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4.10 wamsaTendaya
4.10.1 Fayanaly

MnMsAnwdeyailuresineukuuasuniiefnudadeniisnsnasneniseeusu

s v v a a =~ a o d'
LLW@WW@?@JLﬂlIGU'ENF’\IEQaBUUﬂLiﬁu‘WﬂWiVHQaWEJW']NsWEJagL@EJ@@\W]'ﬁ'N‘V] 4.2

#1599 4.2 Toyanaly

Foyavialy U Sowaz

L

U418 0 0

AN 5 100
218

N3 30 U 2 40

30 -39 ¥ 2 40

40 - 49 U 1 20

11nA71 49 U 0 0
Uszaunisalaau

1peni1 5 Y 3 60

5-99 1 20

10 - 141 1 20

11nA71 14 U 0 0

1A% 4.1 wuusernsianuadunangesiuau 5 519 Ancdudesay 100 Y
aglunquengtiosndt 30 U uaveny 30 - 39 U egvas 2 51 Aniluesas 40 nedulngdl

Uszaunisalaautiosnin 5 U 9717 3 578 Anludesay 60
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v daa

4.10.2 nsAsetdadenianswaseniseansuunanwasuinuvangiaautinisay

WASNI9E8A

'
Aaa

FBn1seszvidadenianinarenisueususnannosuinuvesaIaeuliniFey

finsneanend39eld Anade (X) uagdrulosuunnsgiu (S.0.) WemuIumIsEAUAIY

Aniuvasngiaew JullseasiBendnsnad 4.3

v daa a !

A15799 4.3 sEauamNAaiungIfutlatenidnsnanan suausULNan s LLAL

VBIAFHADUUNLTEUNNTN9EEA7

Jade x S.D. FTAUAIINAALIAL
Nssuitenueveaws 3.80 0.57 1N
N135U3teANLIEYD LI NALIT 4.20 0.71 0y
nssuitaselevisianisasy 4.60 0.37 1niign
ViruARsaAUEYBNanYlasY 3.90 0.58 1N
VirunRsieUsEleyivasunanilasy 4.60 0.50 1nitgn
nsldnuunanosy 4.40 0.48 el

33 4.25 0.54 un

INA15N 4.3 NUIsTAUANUTIUAIETRIAgHaeuseUITeNsERNTULNAABSY
wnuegluseiuunn lnen1ssuinelselenisenisaeunasinuafdeUsslovivasunanneosudl
GRILERERGT

4.10.3 N5AATIEdeyaNeNadaUaNNAFIY

o

BTN A MUAANNATIUINaNTada Nl BNSNARBN1TYAUS ULNAANDSULNUUD

49
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[

ASNABUUNITIUNNITNNAEANINNA 6 FUNATIY BT 8AzIBEAAINNT1NT 4.4
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AUNAZIU H1 anfawrsvaunanvlosunuiinasionissuitnudislunmslday
M1397 4.4 anudiusseninensauaivesnannesuinuiunsiusisnnudelunislidau

Model Summary

Change Statistics

R Adjusted R Std. Error of R Square R Adjusted R
Model R  Square Square the Estimate Change R Square Square
1 924 .854 .805 .16768 854 17550 1 3 .025

1.00 Predictors: (Constant), mﬁuiﬁ@mmdm

Coefficients
Unstandardized Standardized
Model Coefficients Coefficients
B Std. Error Beta t Sig.
1 (Constant) 1.124 643 1.748 179
QIERTFANG PR
. 664 159 924 4189 .025
Nald|

1.00 Dependent Variable: IS

NANT97 4.4 AnuduiudseninseiauasvesunanlasunufunsUsiande
Tunsldau wunfanuduiussuedditoddynsadnfisesv 0025 Taeaduussans
avduiius winfu 0.924 uaganduUszansnisdadule wirtu 854 Andufesas 85.40 daui
widedesay 14.6 inaNdnsnannduusduy

HAIINANFUR USSR UALNATIY H1 tadnansaudsvasunanlasunuiinasie

nssusteenudglumsldau
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AUNAZIY H2 ganduITvasunannasunuiinasensiuinmudiglunsldau
A15N7 4.5 anuduiusseninwenduisveawnaaveasunuiunssuitannudglunsly
Y

Model Summary

Change Statistics

R Adjusted R Std. Error of R Square R Adjusted R
Model R  Square Square the Estimate Change R Square Square
1 .987 974 .965 12576 974 110815 1 3 .002

1.00 Predictors: (Constant), mMasujieamnadiy

Coefficients
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) -.843 482 -1.748 179

QIERTFANG PR

. 1.252 119 .987 10.627 .002
Nald|

1.00 Dependent Variable: Fands

v 6

NI 45 anuduiudseninsendwasvesunanesuinuiunisuiieiny
felunsldau nuifiauduiusfueadited fumsadffisziu 0.002 Tnodudszans
avdusiug iy 987 wazAnduuszansnsdadule ity 974 Aadufesay 97.40 dui
widedesay 2.6 inaNdnsnannduusauy

HAYINAUFURUSANU SRR UANNATIN HL ladwendulsuasunanrlasunuiing

sonsiuineaudelunsldanu
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sunAgnu H3 msldunanlesuinslunsasuiinasienissufassloviiifinainnis
14
3971 4.6 AnudaiugseminansldunanslesuinalunisasuiunisiuiisUseloviiiag
N5y

Model Summary

Change Statistics

R Adjusted R Std. Error of R Square R Adjusted R
Model R  Square Square the Estimate Change R Square Square
1 .983 .967 .955 .08026 967 86.700 1 3 .003

1.00 Predictors: (Constant), mﬁuiﬁdﬂiﬂﬂ‘ﬁﬁ

Coefficients
Unstandardized Standardized
Coefficients Coefficients

Model B Std. Error Beta t Sig.
1 (Constant) -.6b36 467 -1.148 334

masuiii

. .986 106 .983 9.311 .003
gt lesmd

1.00 Dependent Variable: M3gak

NMI5NN 4.4 ANMUAUNUSTLNI19NT T nanNasunUluNISARUALNISSUS DY

Y

o 1 Y

Usglewiiinannnisld wuidauduiustuegnaiivedfynsadnfisedu 0.003 Tawen

fuUsyavdanduius Wity 983 uazaduusyandnnsdnaule wiriu 967 Andufesas

96.7 drufindedoray 3.3 Ainandnsnasindulsauy
HaYINAUFNRUSAINsaneuaNuRgIu H3 Tadinisldunannesuinulunisasud

Hasionsuitaseleviniinannisly



51

auuAgIu He nsfuitemuiglunisldnuiinaseriruailunsldnuunaniesy
HH
137371 4.6 AnudiiugsEninemsiussnnuiglunsldnuduiruedlunsldony
wnanvlasuiny

Model Summary

Change Statistics

R Adjusted R Std. Error of R Square R Adjusted R
Model R Square Square the Estimate Change R Square Square
1 .903(1) 815 753 .26286 815 13.186 1 3 .036

1.00 Predictors: (Constant), I¢iUa6

Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -.308 1.200 - 257 814
vieag 1.020 281 903 3.631 036

1.00 Dependent Variable: M33u3tNa841

NENTNIN 4.6 AIUFLRUTIEIINTTUsamudglunsidnuiuiruailunsly

(% s o

NuLnanvasuny wuIdauduiusiuegelidudiAgnisadanszau 0.036  lawaAn

[ v 6 ! %

AUUTLAVNFANAUNUS LAV 903 wagA

Ly

wsgansnisandule wiriu 815 Anlufevas
81.50 d1uinaniosaz 18.5 lAAIINDVTNANFAILUTOUY
HAINAUFURUS LN SaReUaNNAg U HA tidnnssusteaudelunisldnuing

AOVAUAR MUNTT FTITUNAR NDTULNY
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sunAgnu H5 mesufseloviiiAnannsliinasderimailunisldony
wnanneasuLny
13971 4.7 Anmdiiugseninemsiusisuseleviiiinanmsldfuiruedlunisldany
wnasnasuNy

Model Summary

Change Statistics

R Adjusted R Std. Error of R Square R Adjusted R
Model R  Square Square the Estimate Change R Square Square
1 .943 .890 .853 14548 890 24.300 1 3 .016

1.00 Predictors: (Constant), ﬁﬂ%ﬂ@i%mﬂ%@m

Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -.143 802 -.178 870
Viemad lums 1
.857 174 .943 4.930 016
NI

1.00 Dependent Variable: mﬁuiﬁdﬂiﬂ%ﬁ

MNANT1eR 4.7 mnuduiudseninamsiuifseloviiiAnannsldmsimuadly
sl nuwnaaresung nuirdiauduiusiuegaditeddymnadafisesu 0.016 Tnae
duUsAnsavduius wihiu 943 wazedulsvansnisdnaula wiitu 890 Andudesas 89
drufimdedoray 11 \AnndrEnasIndiulsun

NaINANEITUSasaneUaNNAgIu H5 iinsiuiiassleviAnainnsld

= 1 o =\ v
TnanaiFuAR NS LTI
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duuAgIu He viruailunisldnulinasieniseausuinannasuny
AN5197 4.7 ANUFUNUSTEMINIVAUAR LUNNT RN UAUNISEBUTULNAANDTULAL

Model Summary

Change Statistics

R Adjusted R Std. Error of R Square R Adjusted R
Model R  Square Square the Estimate Change R Square Square
1 913 .834 778 31576 834 15054 1 3 .030

1.00 Predictors: (Constant), MILONSLLNAANASHINN

Coefficients
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -2.636 1.742 -1.456 241
miaam%f‘u LL‘WSG]‘V\IQ%S\I
1.464 377 913 3.880 .030

NN

1.00 Dependent Variable: ﬁﬂ%ﬂaﬁl,%mﬂ‘%dm

% v 6 1

PMNATNT 4.7 AnuFURUSIEnIiAuaR lun1sITnuiuA1seauSULNanasuLny

1 a o LY

1 = o L 6 o U Qadl ! L a Q‘ L v [
WUINHAUFURUS A UD g1 T TYE1AYNINEDANTEAU 0.030  lagArduuss@nsandunus

o

(%

wihiiu .913 uazanduuszansnisdndula wiriu 834 Aaludeway 83.40 drufindesevas
16.6 AINDNENAINAIMUTOU
HAINANUFUNUSAINIToNOUANNAFIU HE  ladvimuadlunisldnuiinadenis

gausuLNanasuLny
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Empowering Users to Game Development
Platform for Visually Impaired Students

Narin Damnuy, Suntorn Witosurapot and Sureena Matayong

Abstract— Computer-exercise game is well served for visually
impaired students to engage their physical and mental health
exercises. However, these type of games are increasingly
unchallenged for long-term usage due to apathy patterns and
restricted contents. In this paper, we describe how such
drawbacks can be avoided by offering the game development
platform. The platform provides a service-based architecture,
which empowers teachers to build or to customize numerous
game designs for entertainment and learning purpose without
jeopardy. Based on our evaluation study, we found evidence that
teachers of visually impaired students are satisfied with the
game development approach in terms of system reliability and
software usability. In addition, the teachers also have very good
perception in the aspects of trust, responsiveness, applicability,
usefulness and enthusiasm toward the game development
approach.

Index Terms— Empowering users, active game, game
development platform, service-based architecture, visually
impaired students.

1. INTRODUCTION

Motivating ~ human-computer  interaction  through
computer-exercise games [1] also known as active games,
which is considered as an effective way to improve both
physical and mental health of visually impaired students.
However, due to apathy patterns and restricted contents, the
deploying of this type of games in practice, such as on a
regular basis in schools, can drive their teachers in agony.
Since students get familiar with certain games, accordingly
teachers have to create a new one to replace them. In fact, this
is a tedious work, which can lead to the deteriorate use of the
games in schools. We argue that for non-complicated audio
games where auditory and textual designs are the prime focus,
their pattern and content can be changed or adapted by
non-expert users or programmers. To do this, a specialized
game development platform which is giving power to the
users or programmers is crucially needed.

In this paper, we present the service-based architecture for
non-sighted game development. The main goal is to provide a
game authoring platform that can facilitate full-sighted
teachers to compose software and hardware units needed for
building audio-based games at ease. Then, this development
platform will play a key role of supplying adequate game
resources for pursuing a regular schedule of physical
exercises to visually impaired students in the school
environment.

DOI: 10.5176/2251-3043_4.2.319

In essence, two key contributions are focused in this paper:

a) Aninsight of user-driven game authoring platform and its
architectural design.
b) A discussion of relevant evaluation study.

The rest of this paper is organized as follows. Section 2
presents related work. Section 3 discusses the architecture for
game design platform that is capable of composing local
software and hardware units. Section 4 illustrates possible
audio-based games designed for visually impaired students.
Section 5 evaluates the results obtained from participated
teachers in our pilot study. Finally, section 6 concludes the
paper.

II. RELATED WORK

This work is related to the field of active game, which has
been extensively used in many contexts [1], for examples, in
the education context for improving cognitive learning
process and logical thinking skill of children, in the medical
rehabilitation context for motivating consecutive recovery of
motor function to patients and in the entertainment context for
promoting exercises to visually impaired students.
Nonetheless, regular replacements of games will be needed in
order to avoid the incurred boredom of users in repetitive
game contents. However, users will struggle to find suitable
ones from a limited set of specific games in this niche market
of game industry, where little or no incentives are provided to
game developers. Hence, to ensure a flawlessly long-termed
maintenance, users must be capable of building their own
games, or managing them at some certain level, instead of
relying merely on any game programmers. In this regard, the
end-user programming approach [2] looks promising, but it
must be equipped with some powerful development platform
for non-programmers.

We are convinced that graph-based workflow authoring
platforms proposed for Mashups software composition on the
Web [3] are fitted well to our purpose. In fact, these Mashup
tools, like Yahoo Pipes [4] and jOpera [5] are inadequate for
supporting delay-sensitive games, due to the inherent
limitation of pull-based web service composition [6]. In
addition, the evitable demand of web server obviously
introduces a burden of tasks and extra-cost in game
deployments. Nevertheless, the visual development approach
on user-editable objects for service composition is attractive,
particularly in the form-based service composition method as
described in [7]. To the best of our knowledge, this method
has never been applied so far in the active game context,
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especially for serving people with visual disabilities.
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Fig. 1. The layout of game development platform.

III. PROPOSED GAME DEVELOPMENT PLATFORM

In essence, we consider the form-based style of service
composition in visual programming environment as a key
enabler for easily combining both software and hardware
services in games of which prime modality is audio. Our first
prototype is realized through a visual development platform
using Microsoft Visual C# and .NET framework as shown in
Fig. 1. Newly custom-built icons representing 3 different
game templates (AGquiz, AGmatch and AGtruefalse) are
added to the top of Toolbox palette so that the usability
feature targeted to full-sighted users and non-programmers
can be achieved. So, only three simple steps are required for
building executable audio-based games; a) Dragging the icon,
b) Dropping it on the application template, and c) Starting to
fill in the form. While these form-based game templates are
excellent for accelerating the end-user programming, they are
also efficient for encapsulating the complexity occurred in the
service interfaces to underlying software and hardware
functionalities as shown in Fig. 2.

=

/O Service

Arduino Board

Personal Computer Model UNO R3

Mod [eles I

Execution Engine e

RAEA RS
Service || Service Service || Service ‘ ‘

Speaker LA A B

Push Button Switch  Joystick Switch

Fig. 2. The architecture of game execution platform.

The system services driving the user game at the backend
are separated into two groups:

a)  Game execution engine has two subtle functions, i.e.
Rule checking service and Voice service. The former service
determines how the game engine will be reacted according to
the user input and the pre-specified game rules. The latter
service performs the playback of audio (mp3) files obtained

as results from the Google Text-to- Speech (TTS) based on
Google Translate API' when the question and related choices
are passed as parameters.

b) I/O service has a function of handling Input and
Output signals from peripheral hardware. However, instead
of having direct connections, these signals are pre-managed
and relayed for serial transmission over a USB link by a
microcontroller in Arduino board?. By exploiting this
popular and low-cost controller board, the “separation of
concern” principle for software implementation can be
realized in our system. In this regard, all interface tasks
related to game player’s inputs are separately handled by
Arduino controller, therefore reducing the complexity of
operations on game execution engine significantly. As a
consequence, the near real-time response of user inputs can
be achieved, besides the flexible management of variously
input switches.

IV. SUPPORTED ACTIVE GAMES

Even though our game classification is done on the basis of
question types, it has a potential of serving for various game
genres, which have been classified diversely in many studies
(such as [8]). The available choices are quiz-type,
matching-type and true-false type of active games, which are
respectively called 4AGquiz, AGmatch, and AGtruefalse in our
custom-developed icons. Examples of game templates
according to these choices can be seen in Fig. 3. No matter
what template is; users will have to prepare for the game
contents in a form-based question by a) filling in the first field
with the name of audio file serving as an overture of the
question by clicking at the browse button, and b) typing texts
representing a question and answer choices in subsequent
fields. During the game execution, audio playback of the
audio file will be directly performed, while all other texts will
be fed to the voice service for automatic generation of
synthesized voices. In Table 1, we summarize the support of
active games for visually impaired people in each type of
given custom tool.

TABLE I: THE SUPPORT OF ACTIVE GAMES FOR THE VISUAL IMPAIRED

Game Genres
Custom Icons
Action Adventure Puzzle Education
AGquiz - v v v
AGmatch v . v v
AGtruefalse - v - v

1 http://translate.google.com
2 http://arduino.cc
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Fig. 3. Different styles of active games supported by each custom tool.

V. PRELIMINARY EVALUATION

The user evaluation involves 3 teachers who have
experienced with the visual impaired students about 10 years
at Thamasakon School for the blind in the Sonkhla province
of Thailand, where the number of students is around 200. The
questionnaires were given to these teachers, after listening to
a brief overview, practicing on game development system (as
shown in Fig. 4), and experiencing with generated active
games for a while. In questionnaire, the key focuses were set
on system reliability, software usability, and users’
perception. In the first part, the system reliability was related
to physical device or hardware, and the factor of durability,
size and stability were set as criteria to be evaluated by the
users. In the second part, the software usability was related to
the ease of learning, learning curve, ease of use and reliability
of game applications. In the third part, the users’ perception
was related to the criteria of trust, responsiveness,
applicability, usefulness and enthusiasm. All questions were
based on 5-level of scores ranging from the highest, high,
moderate, low, and lowest.

Fig. 4: A participant eacher during the prototype evaluation.
A. Physical device/System reliability

The statistics related to the physical device/system
reliability of the system architecture are given in Fig. 5. The
blue wide upward diagonal chart demonstrates the data about
durability; the orange blue confetti chart demonstrates the
data related to the size whereas the dark blue horizontal chart
illustrates the data for stability. Overall, the results are very
positive; the users have rated the related criteria of physical
device/system reliability at the highest level 44.4%, high level
22.3%, and medium level 33.3%. They have not rated any
criteria at low and lowest level.

Physical device/System reliability

\' Durability = Size = Stability

N N l

High Medium
Evaluation scale

Low

y high Very low

Fig. 5: A participant teacher during the prototype evaluation.

B. Software usability

The statistics related to the software usability of the
system are given in Fig. 6. The yellow red confetti chart
demonstrates the data about ease of learning, the blue wide
upward diagonal chart demonstrates the data related to
learning curve, the orange blue confetti chart illustrates the
data for ease of use, and the dark blue horizontal chart
demonstrates reliability. The usability criteria have been
evaluated as positive by users. The affirmative results show
that the software usability was not giving rate at low and
lowest levels while was given percentage of 25% for highest
level, 66.7% for high level, and 8.3% for medium level.

Software usability

Veryhigh  High  Medum  Low Very low

Evaluation scale
ease of learning « learning curve = ease of use ® Reliability

Fig. 6: A participant teacher during the prototype evaluation.
C. User Perception

The statistics related to user perception of the system are
given in Fig. 7. The blue wide upward diagonal chart
demonstrates the data about trust, the orange blue confetti
chart demonstrates the data related to responsiveness, the dark
blue horizontal chart illustrates the data for applicability, and
the yellow red confetti chart demonstrates data related to
usefulness, and the green grid chart illustrates data related to
enthusiasm. The results show that the users percept the system
positively. The affirmative results show that the highest rate is
at 73.3% and the high rate is at 26.7% while medium, low, and
lowest rate is at 0%. Generally, we can see that all users are

©The Author(s) 2015. This article is published with open access by the GSTF
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satisfied with the system.

User perception
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Fig. 7: A participant teacher during the prototype evaluation.

VI. CONCLUSION

In this paper, we have described our concern on the scarce
supply of active computer games that will inhibit teachers to
promote physical interaction activities for their visually
impaired students in long term. A sustainable solution for this
scarcity problem was suggested by empowering teachers to
develop their own games. Based on the form-based style of
visual template, we confirmed, though our first prototype, that
users can succeed on building audio-based active games for
visually impaired and blind people without the need of
programming skill. Therefore, it was not doubtful why we
received the high satisfaction level of evaluation results from
participating teachers. However, the study of realistic game
scenarios and alternative game modalities will be explored
further. These are currently key issues of our ongoing work.
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Abstract

This paper presents the conceptual acceptance model of
game platform for visually impaired students by their
teachers. The researchers analyzed various theories/models
to identify factors influencing the game platform. The analysis

result shows that the Technology Acceptance Model (TAM) is
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tend to have a good potential for developing acceptance
conceptual model on the targeted game platform. The model
suggests the major factors, which include 1) the ease of use
for both hardware and software and 2) The perceived
usefulness for teaching. The model is significantly different
from other theories/models taken into consideration. We
believe that the model outcome will pave the right path to
evaluate the acceptance of our game platform.

Keywords: technology acceptance, game development

platform, visually impaired
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