A\

2
)
v

o
A
Ll

FgTeaduauysal

1A59N15 YansEAUNUINITAIUTInEEN1siARaulIRIanNEAINER
dmsudniin1syaeUguisidnauinisinuineznisiadaulnliaude
AudnIsAneiilAY ngudwinniansiueanideanilonaunans

198 NBINT IAWSUNT LAZALS

SUIAN 2562



Jruyiavil RDG6140027

FguITgatuanysal

1A59N15 YansEAUNRUINITAIUTINEEN1siARaUlrIRIaNNEAINER
dmsudnin1syaeUguisidnauinisinuineznisiadaulnliaude
Audn1sinulay ngudminniansdusanileamrilonaunans

va v v

AMSNIVY A

1. 18997 IONTUNT AW Ingdumalulagsnviinaday
MNYNIAVBULAY

2. YUWA LEUIWUS UNINeaeALulag vaeAadEIY
MNYNIAVBULAY

3. 4503 2ANWINT  AMInendewmaluladsnviinadau
INYNYAVBULAY

4. U3 ufiaans U IngaumalulagsnvuInadauy
INYNVAVIULNY

atuayulagdINUNBMUETUAYUNITIY

(AuiuTuseeuinduvesdide antuazdudein idndudoadiudiaaualy)



sealasenIs : RDG6140027

Halasanns : yanspduimunsuinygnsadeulmmensaudlia
dwiuifinfimsvaguiefiifaunisiuwinuenisiedeuln
llandy gudnisfnyiivey
naudaminniAngJusenilesrilenaunans

Haiindde : N0 FANTUL AL ALY
WNINedemAlUlagIIYLIREDEY INSNURTOURA

E-mail Address : kkctec@gmail.com

szezanalulAsnag 19

[V V)
v AaaAa v

Mideasalifaguszasdiiie 1) faurganszduiamuinissuinwznisadeulnn
feinuanudin dwsudininsrassuiefiaunnisiuineenmsndeulmldants 2) Wisuiiey
fansvesnguvnassiunguiaounuuUni 3) Anwianuianelavesynainsaudnisdnuiiiay
Uszdrdminuazdunases fufinsideldun AugN1sANwIAwan 9 Jminvouuny Audnsfny)

LY [ } %4

fiawUszdndaninumansniy Seedauazn1wdug n15dennguiieg13mie38ia1as (Purposive
sampling) Aawfinfifiauunnsesmaiuiygiwas/MSeunnsesdnusianiefiniunsusadiudanses
fiaunmsrinugdundudedingn dasengimuinis 3-5 U $1uam 56 eu uiandundunnassdiuiu
28 AULATNANAIUANTIUIY 28 AU ATHAIUAN F1UIU 14 AU YnandvrTn 91U 10 AY uag
funases dau 28 au adafldlunmsiinseideualdun Anade Andsauusnnsgiu mamaaeud
Ainszideyasie SPSS insedledldlunside loun yanseduiimuinisfusinuenisiadeuln
Meginuauiia dnduidniinnstisuguieniifauinisiuinuznmaedeulmidants S1uww 4 g
Us5ENaUmBensnnIs gailIsiaskiun1sannIseus 31U 12 wiu

nuan133dvasUldaed 1) ganszduiamnsiuinue nmsedeulmdeinuauia dusy
infinstisguieitimunnssuinuenmsiedeulmliasforunsussidunuamain §ideinay
$1uru 10 ¥ Ui fuendauafeglusefumunzanunniian (2 = 4.57) susendudfegluszdu
WMNgANNINAgn (7 = 453) uazdufanssuluununisianisdoueglusefumunzauuiniige
(% = 4.80) 2) nan1sLUTBUIBURMUINSVRINGUMARBIRUNGNTIABULULUNG AuvMAde UALYMgIY
$1uau 3 4o wadildwuin n) nguneassiiszfunsUssiduinuinmmdsmsfaun & = 4.22,5D =
0.68) EINIMNAUATUANVAINITAARIUT (% = 3.53,5D = 0.56) V) NHUNARBILTEAUNTUTLRWIMUINT
NRINITNARBY (F = 4.22,5D = 0.68) FININNBUNITNAADY (= 2.99,5D = 1.10) A) NUNARD
fiseAUNSUTEIuR AN TNEINITNAREWINNTITERU 4 (% = 4.22,SD = 0.68) Tiseauad1fnyma
atid 0.05 3) HapuiianelavesyrainsAudNMsAnyINAYUTEITINTR NUd Han1sUsEIiiues

3

AIdaDu frugsawasedlussAualuianelanIniign (& = 4.71) augenduisegluseduniiy



Wanalauniian (x = 4.77) srufanssuluinunisdnnisiseuiegluseiuainuianelauinian

[y

disuegluseiuanuiianelaninige (z = 4.63) Auiianelazes

Y

(% = 4.54) WATANUNANLAATU

v
=< LY a [

tnavidnimunaiiinduiugiseusgluszauanuianelauin (z = 4.47) aufianelavesunases

[y

WU Muraniinduiugiseuegluseiuauiianalaunn (7 = 4.56)

AdAey Yanszduaunisnisidsulwnduliadabn, Wwawinisliaude, inuauds



Abstract

Project Code : RDG6140027

Project Title : The Stimulate development of Sensory Motor with 3D Game
for Early Childhood disabilities as development of delayed
movement skills.

Investigator : Thongtawee Jitpromma and others
Rajamangala University of Technology Isan Khon Kaen Campus

E-mail Address : kkctec@gmail.com

Project Period : 1 year

The purposes of this study were 1) to develop the Stimulate development of
Sensory Motor with 3D Game for Early Childhood disabilities as development of delayed
movement skills. 2) to compare the development between the treatment group and the
control group and 3) to study the satisfaction level on the 3D game for stimulating the
movement skill development package of Special Education staffs and children’s parents.
The area of the study is Regional Special Education Center 9, Khon Kaen, Special Education
Center at Mahasarakham, Roi-et and Kalasin. The participants selected by a purposive
sampling method were 56 children, divided into 2 groups; 28 children in treatment group
and 28 children in control group, who have an intellectual disability and/or have a
movement disability that passed the screening of fine motor development between 3-5
years old, 14 teachers, 10 interdisciplinary officers, and 28 parents. The statistic used in this
study were mean, standard deviation, T-test. SPSS program was used to analyze the data.
The research instrument was 4 packages of the 3D game for stimulating the movement skill
development package including hardware, software, and 12 lesson plans.

The results of this study can be concluded at follow. First, the 3D game for
stimulating the movement skill development package passed the quality assessment from
10 specialists; hardware was at the most suitable (x = 4.57), software was at the most
suitable (x = 4.53), and the activities in the lesson plans were at the most suitable (x = 4.80).
Second,the comparison between the treatment and control group based on the 3
hypothesizes found that a) the developmental assessment of treatment group after the
development (x = 4.22,SD = 0.68) was higher than the control group (x =3.53,SD = 0.56),
b) the developmental assessment of treatment group (¥4.22,SD = 0.68) after the treatment
was higher than before the treatment (x = 2.99,5D = 1.10), ¢) the treatment group had the

level of developmental assessment higher than level 4 (x = 4.22,SD = 0.68) at 0.05 statistical



significance. 3) the satisfaction level of the 3D game for stimulating the movement skill
development package found that teachers was very satisfied on hardware at x =4.71,
software at x =4.77, the activities in the lesson plans at % =4.54, and the students’
outcomes at x =4.63. The interdisciplinary officers were very satisfied on the students’

outcomes at ¥ = 4.47. The parents were very satisfied on the students’ outcomes at x = 4.56.

Keywords stimulating fine motor movement skill development package, improper

development, 3D game
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2.6 lulasnaulnsarans
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lulasaaulnsalaeas (microcontroller) 38 MCU fia gUNIalAIUANTUIALIN
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finuanusaiindeadetussuureuiinmes lulasreulnsamesddiutsznoundndify
loun @y, mheanuduaznaie

Taswasalaertld vedlulasreulnsaaes wusld 5 d@ndweje deteldil

2.7.1 widgUszatananaamIedily (CPU: Central Processing Unit) Aadiuiivin
wihfiuszanamdaielildnadns

2.7.2 ¥28A11U31 (Memory) wusaenidu 2 d2u As wiuleauddmSuiiy
1UsunIsundn (Program Memory) §ﬂzﬁ"guwﬁaﬁawmaﬂmmﬁﬁamﬂa (Data Memory) d%5u
findeyatinsnumyiney wimnldiflndes ToyanvnisluadieiuniiunuT sy
(RAM) Tallasaoulnsataesdaguuiimirsenudrfoyaisilumieeudiusy efoyasy
wgldleldTlwides uazdusswsen (EEPROM : Electrically Erasable Programmable

Read-Only Memory) sanunsarfivdoyalausilifilviaes
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2.7.3 dwufindefugunsalnnguen vseneasn (Port) § 2 dnwuzAs wosndunm
(Input Port) uaznasndsdygruvsenasaierdng (Output Port) drullagldlunisouss
fugunsainieuen dedndudiufiddguin Mswdusznitmesadune wWieSudyqyin
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JEWiNe iy wiieanuduwasness Wudnvusvesaiedyyia Iuiuuinegn1sluda
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2.7.5 wasnulladygrauing Wussrusznaunddguindndiunils Wesainnis
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- ADC (Analog to Digital) @uniasudgrusuiaenilasluidudyauninea

A

- DAC (Digital to Analog) @unadsdyaafdneailasiuidud

A

QaeuIAeN

- 12C (Inter Integrate Circuit Bus) Lflumﬁﬁ'amiaumu wuuelasia(Synchronous)
ol Andedoans szwing lulasmeulnsaiaes (MCU) fugunsninieuen danedynyia
s 2 duwiniu fo serial data (SDA) uazane serial clock (SCL) anansnifeusogunsal
Tunaee) @ weeiuld vili MCU Taweosaiiias 2 wose

- SPI (Serial Peripheral Interface) 1iun1sidousafugunsalifiesudsdeyauuy
Falasifa (Synchronize) fidyyrauurindrunfeatessenindlulasasulnsaiass
(Microcontroller) 3aazidugunsalnisusniiinisiudsdoyauuu Pl gunsaliivimiiam
Junnames (Master)

- PWM (Pulse Width Modulation) n15a319dgyaurauiaduuvawaision fianunse
U¥uidsuanuiiuas Duty Cycle lﬁLﬁaﬁﬂlﬂmqumaiﬁhm WU DL

- UART (Universal Asynchronous Receiver Transmitter) ﬁﬂwﬁﬂﬁ%dﬁawwu
avdalastiadmiuninsgiunisiudateyauuu RS-232
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and 2.1 Tassasrenelulalasreulnsaass

Aasuinsedues (sensor) Ludnguilanianfinidifinsraduingnisalniens
WANULUAIUDIENINLINE DUV INULEY NHUILINad NS NdanAdaiusanU WAz ddbU
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Tnefisuuuulngiqueswumesagiiaiu 3 Uuuufe 1) Thermocouples Wugunsaiilowiuy
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w59AAa UL Yu1anlangdruinfanssiinniy 2 f1 UYaUseUaNYNI@B TN AenY 1
Uaeanunila Sendt "gegamgll’ dulaednaunileldesidaly Sendn “qngn198e” mnd

nTnunniuarynd1adaligungianeiuiaeinliinisiinszualuasas Thermocouple
[y g v o I [ aa o % [y [y A ya v
Tan7ldvi1 Thermocouples WWuianiiinanin Mlviseduusasulniiilaiiniugndesgs

< s

2) Resistance Temperature Detector (RTD) fio fiuduigasaamiinldnannisiudsuntas

IS

Arnuiunuvedlans Jsinnudunudnanesdauiivnugumgl cuFiunuves
Tanefiintudl Fondy “dudseaninaisuudanumgivuuuan” demiluldlunsie
gaumgilurag -270 to 850 °C. Fagiiiuildazidulangfidaudiuniudunigen iy
unafithy, Wea uag dnifa 3) Thermistor iugunsalanuiumiusiafanansoideudn
anudunleldfuanudeu lasiidmnuduniuszidsunlasuvliifudadu fu

gl wundu 2-dnwag fie Positive Temperature Comitial (PTC) Wuwliafiunfawiian
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Power Electronic 14 Power MOSFET 1ua$ IRF3205 fifidnsmuusafunasnszua 55V 110A
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Snwisziuuseiu 5 Volt dmsuyalilasaeulnsalassmuaunisminuunaed muauns
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YAAUANNITFALTIFULNINLUALADT LazyafnwITzAuLIIfY 5 Volt d1mfuya
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AT 3.13 Switching power supply 12 Volt

sruvaduuvasnelnii Usenauludieynieas Transfer Switch DC/AC

Al 3.14 yaaduunastngly (Transfer Switch DC/AC)

JeuUAnlaINuUAWes Usenaulumeynieas Battery Cut

AN 3.15 YA293T Battery Cut UarraasUasiuuseiudoundu
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