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Abstract

The purposes of this research were to 1) study the school administrators' leadership
under secondary education service area office 7 2) study work motivation of teachers under
secondary education service area office 7 and 3) The relationships between the school
administrators' leadership and under secondary education service area office 7. Sample groups
331 persons were teachers working under secondary education service area office 7 in 2015
academic year drawn by Yamane and stratified random sampling. The instrument that use in
the saving collects the data were questionnaires leader traits of school administrators and
teachers’ work motivation with reliability value of 0.921. The data were analyzed by using
frequency, percentage, mean, standard deviation, and simple correlation.

The findings were as follows:

1. Overall the school administrators' leadership under secondary education office 7
was at middle level. a high level 2 aspect: 1) Directive leadership 2) Supportive leadership and
middle level 2 aspect: 1) Achievement-oriented leadership 2) Participative leadership

2. Overall work motivation of teachers under secondary education office 7 was at a
high level. The rankings from highest to lowest were based on the following aspects: 1)
Achievement, 2) Power 3) Affiliation

3. The relationships between the school administrators' leadership and work
motivation of teachers under secondary education office 7 relatively lowest positive

significantly statistic of the level .01.

Keywords: relationships, the school administrators' leadership, work motivation of teachers
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Abstract

The purposes of this research were to: 1) develop the science camp curriculum on the topic
of know on about faced to flood disaster for lower secondary students and 2) studies the results of
the implementation of Science Camp curriculum. The research sample, obtained by cluster sampling,
consisted of 40 lower secondary students from Watphokaset School in Lopburi Province during the first
semester of the academic year 2017. The research instruments were: 1) science camp curriculum
on the topic of know on about faced to flood disaster ~ 2) a scientific literacy test with a reliability value
of 0.891, 3) a scientific attitude test with a reliability value of 0.907, and 4) a satisfaction for the curriculum
test with a reliability value of 0.889. Data were analyzed in terms of mean, standard deviation, t-test
and content analysis.

Findings revealed that:

1. The science camp curriculum on the topic of know on about faced to flood disaster,
were for lower secondary students consisted of these components: Introduction, principles,
objectives, curriculum structure / learning scope, place for make an activity, process activities,
media/ equipment for activities, measurement and evaluation of science camp courses, activity
schedule, and management plans. The components of the draft curriculum were considered
related and suitable.

2. To use science camp curriculum on the topic of know on about faced to flood
disaster for lower secondary students were as follows: 1) Scientific literacy of lower secondary
students after using curriculum was significantly higher than that before the training (p<.05); 2)
The scientific attitude of lower secondary students after using curriculum was significantly higher
than that before the training (p<.05) ; and 3) Lower secondary students were satisfied with the

curriculum was at a high level.

Keyword: A science Camp Curriculum, Know On about Faced to Flood Disaster



Y \
&

20|m 7 aUuun 2 ¥NTIAN — aurdu 2563

—

Unin

' v
' v a =

unasumanndeietulunatelseme ladwmansenusadseainsdnwauuin Wilasu
Anugadslunusingeg Midlefnsanluuiunvesian UszifuFostfivilaoianziSesgnnivasiiy
Tandlugifidrdnlunszualan nsaansaliFosgnnsedividiunuliunnuinasanuguusaiifnniy
Ingasinannanedunselaniifiesdnsieietelulsamaning vhaudeslifusnunn tnelufifves
N3ANYI ﬁ‘mm’aﬂixmﬂﬁﬁmiﬁmumﬁﬂqmma%wmﬁ] Wuduadeudnw ﬁ'aaqmﬁsﬁﬂm
gfiemalandny Sefithidne 13w TasRautuuugiuresnisUssfiuaga1an1zalnuuL

a wa v Y 1w

vouiefiiR Inefignyomunedelianlaiseudineaiul defidhuazennds Swviunsfeundamas

9 Y

v 3 '
=% I a a

Anuldwiuey ansasuilowazInnisiumenie) Masiinduls uenantudedinguiviidunisysu

nsdesiuazgnnderinuneinee enfitu afaddnu T madesdnu UseiRmansiesiu g
Anw vidoudfuslundaivenemansuasarsmans uenaniinsaeuinuedinfisududug Wwuns
auagunw maszedostulsagRlmifduidonnannigdivian Wusu (nsel sadessd uth 1-
8)

Tudseindlny gnnde folduefitidudu 1 fussmalneyszaunnd lnsszozudadanu
suusuazeaMudBeIniulasseuresnandssain 100 ¥ naeidu 4 U a1naddd we. 2532-
2552 wu Tngussavgnndesay 213 ada ffuiaiu 7,896 au 1dTin 2,938 au Anduyarina
Vennesiu 115,786.67 auun taglud 2532 ﬁ;ﬁmm%uumﬁqm 5,495 au JideTin 602 au Anldu
waA1ALFemendt 1 niudruum sl lifusmmenssimenndelulne. 2550 Fesurnnslan
(world bank) Usgilugadianuideniegegalifs 1.44 duduum laeneliiAnanudeniglu 65
Jandn Ussynvusiensaundt 4 suasuseu 13.5 duau uaslifidedin 813 518 uarmniiarsanveya
0l w.ei. 2560 nuufanaidsmeantwihunszaedunii dufinndedesinliAnd lnanainly
fiudl 40 Far¥a 90 300 Sune 1,643 siua 12,949 vigjinu 43 gy Usgrvulasunansenu 578,814
ATILSoU 1,840,716 AU {id8TTn 28 51 ﬁawmﬁmaumqmﬁyuﬁﬁgmmm ANALATLD A1A
nziusenieanile uaznianan (Inesgesula, 2560, gonun 1-11)

nunidouluain illed wa. 2554 fufidaulvgflusunetinund warsuneviniy Feegluan
Faninanys VLéT%"umamwumﬂfjagmﬁwmﬂmj Tunfaunudnuaedaninlunianany danansznume

' o a

auusgedrsseuinu ldiesduludewenislinedends nsifinlsaszuin nMaiumig msvn
WAANBINISNITAN N1IANIU A1IATEENAANAT TsaSeudesUninn1sdnnisisounisaeu dananasiu
qa 2 ' a & & 2 Y oA v &

o Aanuduey waznemedale daruaviavngidulymiminmnunnniimieenuiae suiluxa
WanseRvifgRusaunieusulioliiu msvinvszaunisalnse sililaianunsausudaldviu ung
aseuasgadsausn luragfiunaseupimadiuiowsgluiigininddulasunansenudaing1 wand

anuieuseusinglasging lusewesmnuldasainlunsiumadusiu dndeuiilinuiudgwi



’U’)?ﬂ)’)ﬁ’ﬂﬂsﬂxi Q’]?ﬁﬁ”)?%?/’]ﬂ’]?&/ﬂ’]%W&/?ﬂ%?’]?ﬁﬂjlWW’N)W\SJ | 21

vhilaenss Flaisuidsamuasnansenufnan JeddliAnmaious Tuuueiluosiuiidmiaams
w0s flddvihadundunnd shlfinieunduiidsldléfussaunsaiorainnudssum wazan
anumsniiwhudndufuiufivomuiesiuais a13lianansausuiegsanduanunmsaidana il
driindunisuagaasgiunisne (2555, gevth 1) lddudulasinisianisfnyiiiowTeu
aumfeundganiunsalfeitinissund Tneiinguszasdiile duadulianuAnviwazioniiu
nsAnwynuisiuume§oRlunsuimsiansiufend wazuumndunisians@nviiiewdou
anunSousuiiefeiuAvnesssuwd Wanunsadnidufanssudunsiansdeitiluanudnwmediadu

sUsTIN nudelaueuuzvesan NUInw AT ugivuasdauuriend 1Sesuwinieanistesiunazuily

'
a a v

Jam andefidiniesssund Aduliussysesdendiniesssundlilundnansnisd nwl nieuns

[NV a

weunsde  n1sieudinedfudendin1eessud wasmewnaning1d daaliddnaueniiui

nsAnwUszandAnulunaeiiudiiaussna svualialsadeuludatn dan1sounisasuiunns
Famsfeitamesssuniluaanu@nwegadususssunaziiuummdunsufdalunsianisinwiile
wisnANunSousuilofuivAnissssurdlauas ineliAnaudemenismudinuazningau
f%”]ﬁﬂmuﬂmsmwmimiﬁnm%y’uﬁugm (2553, %1 A1) ﬁlﬁmiwﬁﬂﬁqmmﬁwﬁmaq
Ao Iesdundesdoddyesnmilsiiidulunsduaiumsiauninuazienuliinuiuasinue
flugnn  lumssssdisliogludsaulveuasdenalan uardaadilifizou Siaunmsdusneme Jela
uaeIINal AU LLazé”maﬁﬂzymgﬁLﬁumiﬂﬂﬂﬁﬂ’aﬁa AOUAUDIAINAINIT AUATR WAL
aﬂwmrﬂﬁaumm;mjwmmawé’ﬂqmLmuﬂmqmsﬁﬂmcﬂguﬁugm WNsANIIY 2551 donnaBafiy
AILTALYDY RN TS (2549, i 7) flanani msﬁﬂ‘wﬁ‘mmmamiviwﬁﬁagﬂwﬁqﬁamaé’ﬂaj

Whladn@adisane  AsdnlidnisfnwAuainiiududn asvilmdlandnnguinszdnedniu au

v a o o

anusnaduieysingnisainieg wazthwaninereanslulduidamluiinuszdriuld Saduaunisdn

ANTTUALATUININTAWINGIMENS NIIZANUTTYNINWINeAansaslaientsegiuiuuuau ¥

U

a

ﬁﬁmiim%mmmam%ﬁluﬂaﬂﬁmLa'%wﬁﬂqmiﬁf\miiwﬁﬂﬁé’fm%wﬂaLa'%mmmaiﬂ,aLﬁmﬁuﬁwmmam‘m

LY a CY a [ Y a ¥ ! a [ LY a !
dniseu dniSeududindulaies Tunisinsaufanssy Wululneanuainsla Aanssueie

U

WemansdaneEiuanuiimeimansua:  anvaulavesinSeuludifeesivineimansuag

wielulad naerautieinunsiivlavesingey  lunnau

o v o o 1Y) I a s

memaranina1fideldnseninuaziiuanudAgyiinsianndngasaeineirans 3os

v v
°

“souddfvion” dwmsuineudulsenfnvineudu Jadadufonssuasuvdngnsivenmans e

Y

o

wingnstl fdeldeanuuulagldaniunisaivestyvivimduuiunvesianssunisiteus diufanssy
MAPINSIUNITUIUNTAUEEMANNIMTINEmMans Tuguwuuvesieivemans iganislidniS ey
Iosunailemesdanud Tunsildldlumsysuilvanunsoey saivanunisaliviauls vuguAnuuy

derdnermans AavgluiuanuaynauuiiniieuaINII00enLUUNIITNAABILALITEUIAIEAWLEY



Y \
&

22|m 7 aUUN 2 ¥nsy1AN — aurdu 2563

—

udinaUalemaliinSeuldasieunnuda wisldudsunudymisne egdivana Jeazgaeli
Wnnsiseuinidianune fauan iluldliase wazdwmasonisiisenienmansvesindeusuiu

Wmnegegavesnisiawaunneuludinulngluouianiuies

o

noUsTaIAvaINITIdY

o

1. deWmumangnsaAtgInemans seuidiuuwin dunsutdnSeutulissufnyinounu

v v
& o 1 o

2. wefnwmanisldnanansareineremans seuidieuviu dmduinSeutudsoudnw
moUs fiail

= P

2.1 Wiguieun1Iiisedinenmans veslniseunaukasnaen1sldnangnsene

v

€

v o 1

Wemans seuigieuviiy dmsutnSeutudseufnyineusuy

22 Wiguiigulanail@ainermans vesiniSeunsukagnainislindngnsang
Inegnmani sou¥iivhudmiutnidoutussesdnynousiy

23 Anwauiielavestinidouiifinendngnsieinermans sousdseinvian dmsu

TS UTUISEUAN YN UAL

WAtunIY
1. Usgansuazngusiegia
1.1 Usznnsiililunside 1oun dniFoussiuisenfnumeusiu lsaFouvenelonia
Suneviis ddnanuaaiiufinsinunuszoudnwanyd 1wm 1 madeud 1 Insne 2560 S1u 4
Tsai3ou fnuinGeu sy 174 au
1.2 nguinegneiililun1side Téun dnidoussduiseudnuneudi lsagouinlniinuns
Frinanyd maoudl 1 Insfinw 2560 S1uau 40au Fsldnguiiegnanannisduuuungy (cluster
sampling) Insmsdutinsey 1 lsaseu
2. \nesleflilunside
2.1 dngnsrnginetman seuidfodwi dwsutnidoudusiseuinu
2.2 wuiamsiBedimemans
2.3 WUUIARAARLTIINEFNENT
2.4 wuvinenufiselafifinondngnsaeinereans sousdseiwiu
3. MIELATNAABUANN YDA BETD

3.1 MAngRsANINeImans

v v
v o

seudfuuwhn dusutnSeutuliseudnuineusudnudoyaiugu

U



’U’)?ﬂ)’)ﬁ’ﬂﬂsﬂxi Q’]?ﬁﬁ”)?%?/’]ﬂ’]?&/ﬂ’]%W&/?ﬂ%?’]?ﬁﬂjlWW’N)W\SJ | 23

awv o a

NLBNEITLALNUITEMALITEY N1saRUNNETdIAITRY N1TaRUnINAIINARINITENLSEY 113N
PONLUUNANGATAEIMEANERS SoUTdienviudeUsenaume 1) Anu 2) nann1s 3) Insjavang 4)

lassasnamangns/iilont 5) anundananssy 6) nszuiumsinnanssuae 7) de/gunsailunisvi

Aanssy 8) MylnUsvillunanangnsAng 9) A519AANTTU 10) WNUNNTINAINTIUAY NAN15UTELEINIIN

HiTegy lrdviauaenndes (10C) 1.00 widld try out Au WniFeutuiisendnwineusulsaiey
TAAdUN SNt Jwmdnany3 31w 30 Au waUsuUsmangns

3.2 WuinnsiiBesinenmans
ANBIMANNT LUIAA NITASUUUNAFDUTIENIUNITAL 1ALDNAITAITIANNGY @5 19MUUTR
AuANINIlasEinangasiitefnuaasuazngAnssuiidesnsiaudlifidervgussiduaiiy
denndos (100) TngldAdaiinuaenndoaiiu 1.00 tuuunageuld try out Thideudusseufnu
mousulsasEy  I0yRAU Sunevitle Iminanys 31w 30 AU AnLdenlvilde 30 o wan U1
AATIEANen (p) l9egsening 0.37-0.77 M18u1Rduun (1) taedsendng 0.27-0.73 wazeAI1Y
sty Iévindv 0.891
3.3 LUUIRAARLTINYAERS
Anwunda msaauvuinaned udihdeyauusznaiiiedmunlasainsesaiedle
LazTeUALE I TUNgANTINUT a¥ v nnafdsinemansauveuniden ausald 15 4o
Wukvuaesidmyszanae (rating scale) 5 56U 90381 Tnedofanuiadauinuasiday fu
nsmsesuNNgidermnaliaduiiauaenndes (100) 7 1.00 iluneaeddfuinieutuseun
noudu lsaSoutnyadud S1uru 30 au ddallangusodne udrhummainuderiu Tnenismandu
UsgAnsdarmuitresnseuuin daarudeiuvesuuinanafidsinermandvindu 0.907
3.4 wuuiaanufianeladevdngnsaeinemans seusdfowiu
AnwuwAn naud uaruddeiiisafuaafmelawazimadanisairswuuaeununda
dnaavuinanuiianslanugaysmunediuag 12 48 lnsuvsesandu 6 d1u lawn sufanssu
Shumnns duifomn uivins Sudemelulad wasduaonil/srezne Wukuuinasaudsyanm
A1 (rating scale) 5 5¥AU UDIALATY chumimmaa‘umﬂ;:JLG'?}EJamzyié’mﬁ’mﬁmmaamé’aa (100) 7
1.00 ¥rluneaedldfuinGoutuisosfnuneusu Tsadeuinyadund S 30 au ddalingusedis
uwdnianmaaudediu TnensmAdulsyandanmuitvesnseuuin ldranudetiuvesuuin
LAARLTINYFNEASYINAU 0.889
4. MITIUTIMTeuA
4.1 vontsdeanangagmans s ingndesvdgumand fefdnnenislsadsuialnd

RS WieverueYATsiluNsldndnansreineman sy



Y \
&

24|m 7 aUUN 2 ¥nsy1AN — aurdu 2563

—

4.2 yin13Ian1sisedinemans wazinlanafliaingamansneunisiivdanansene
wermans lnglduuuianmsiisedinenmans 31w 30 To uazuuuTnRnARIINemans 91 15

v

U

4.3 AuilunsINNINTIUAEINYIANENT SEUTFA UM

o

ufiunguitegiadunan 2 Tu 14
e 15 $las
4.4 ﬁ']ﬂ']iifmmiil,%"aﬁmﬂmam% LAz InLnARTINeIAmIEan SUaINITIgnangn IAne
Inermans laglduuuianisiizedinermans uazuuuinnaflddineimans souuuinatuiu
4.5 ’"J’mmmﬁnwaiwmﬁﬂL%EJuT,mEJSL%'LLUU";’Wmmﬁawaklﬁﬁsiwé’ﬂqmma%mmmam‘
soufdfotnimsuau 12 4o

5. ananldlunsinseidoua

Y

é’eg JuAmnatinuaenAaed (10Q0) s[,umi‘vmmmaamﬂaawawaﬂammmwmmam i@Uiﬁﬁ‘c’J

Y
v

i dmsudniFeutuisendneinoudu Tnefifeldaduiinnuaenndes (100) Ararmen (p) A
S1unaduun () Amnudediu (tt) 91ngns KR 20 wesquaes Sudndulumsmamnimussiuuinnisg
Bovingmans uaziiseldmdviauasnndes (100) memudesiufeiinmsvesnseuuialunis
m@ﬁumwLLUU’J’@Lﬁ]mﬂaL%ﬁv]mmam%uasLlfuuﬁfmmmﬁqwaiwiwé’ﬂammaiwmmam%
5.1 afiffiugiu Aads (mean) dudouuusnmsgiu (5.0)
5.2 afAldlunsvaaouauLfigy  t-test wuu dependent lunsiieuiiisunamssiFes
Weeans uazmslSeuiisuanaRiianemanivesiniSunsulasainsiannTsuAeInemans

LUumsm‘%&mmaumﬂmmﬂma muummuamﬂmmaa“ SUW‘U .05

WNan1539e

v
°

poufl 1 wamsimumEngas sousdiuivhn dvsuinGeudulisoufnwneuduntsimm,
ndngmareIneImanssousdfotni dnsuindeudulisonfnunousu Sosdusznouromdngns
St praniy wdnnng ANy Imaa%’wwé’ﬂgm/tﬁam anuidnfanssy nszUIuMIInRansIuee
de/9Unsallunisviiianssy nmsinUseiiiunandngnsaieineiaans ansnaRanssy LazuHLNNTIA
Aanssuee JawansUszidiundngasmeatiuiamuiiianuaenndes

nawfl 2 nansliudngmsaeinermans souddietnvig dmivinSeutuiseadnuineusy

nsUsndiunansliudngnatungusegiddna dall

- namsiSeuifisunsiizedineimans vesthiSeunounazudsnslivdngnsaeinermans

sousd vy dmsuinSeududsenfnvineusiu WWudwmnse 2



’U’)?ﬂ)’)ﬁ’ﬂﬂsﬂxi Q’]?ﬁﬁ”)?%?/’]ﬂ’]?&/ﬂ’]%W&/?ﬂ%?’]?ﬁﬂjlWW’N)W\SJ | 25

M5 2 HansiIguiigunsiisedinetmans vetinSeuneuwagnanslivangnsaeIngimans

Y

seuFdaevin dwmSuineutudsenfnvinoudy

Y

ATLUULAY 30 ATLUY

nN1na&ay (n = 40) — t p-value
X S.D.
neuldndnans 13.25 1.71
o 85.953* 000
naslivangns 25.08 1.62
*p < .05

1A WUIT N1534509NNINY1ANENS VBIUNLSUTUITFURNWINDUAY NAINIT LY

U
v

wangnsAeInenmans seuigaeinvian gandneulivangnsegrdlveddgmeaiiinsyiu .05
- HaNsSeuiguanAAdINe1mans vesiniSeuneulasraanslivangasAeInemans

v
v o A LYY 2

sousdiehvhudmiuinGeutuisenfnuinousiu Judmisn 34

M13749 3 Anade (X) wardmudonuusnmsgiu (SD) UesmyinnaRaivenmansvelins e unouLas nas

nsldvdnansAeInerrmans seuidduvud wiudniSsutuliseudnyineudy

, nouldnanans nadlonanans
v P Y Y
UDN 3190195 — wlap iy —M wdamau
X S.D. X S.D.
1. gulldusiuegiaunniu 350 0.60  wWiuge 4.40 067 Wiuge
AANTFUNDINYANERS
15958UInTU
2. AUSYUINYIMIAnTAIe 348 051 lidwdla 455  0.50 WiUR8aE989
ANEY
3. suadlddvmineneans 335 048  luwula 438  0.70 Wiuaoe
1NNITIVIDUY
4. lunsSewdnenmansusar 270 061 luwdle 453  0.51 Taliuseagada
A9 UNLS8UARINTSIANUA
@
1A
5. vnseuldesndiufanssy 355 071 laldiusne 4.63  0.54 laiumeagads

LANSYUINYIFERS




1 QJ !
26|m 7 EZUU}; 2 ¥ns1aN — bnuqyu 2563

-
, euldndngns wadldvdnans
il 318015 — wlapny —— wUana1y
X S.D. X S.D.
6.  Sudrmdiewinimeass 353 055  iiume 453  0.55 Wiusgegneda
G
7. duswfenssudunguaunuy 350 051 iwse 4.55  0.50 Wiusheeg1eBs
fivdnSaaue
8. sudouazUseslmfiewn 348 o051  ldwlla 450 051  ldwiusheeteds
ATNARDI
9.  Fusidegiileousdontan 355 060  liiiuse 435  0.80 aiviugoe
gUNInIN1TNAADY
10.  duldauladinnguazih 345 055 hiudle 458 055  alfuseednad
Aanssunisvnaealansolyl
11, msupnvezroufiadudedl 348 055  ldwlle 4.15 083 WiRe
NNAUAITYN
12, ymwievaasiuiives 400 055  iume 455  0.50 Wiuseegneda
auowiundudssestuih
Tugaeu paslasunis
asLas ey
13 nsedefgeaduione 368 047 ldiugs 68 047 laiifusheegsds
dvhududesdivildnge
Tasq Mviiu
14. mMafuveza 3.65 048  liiudie 4.65 0.48 Liuseagneda
Anvnamaiiduniiives
aun. TiAeatudu
15. auldduasaduiuady 348 051 Taiuaila 4.18 0.78 laliusne
withdrasadudesiun
Winlauwazvauaisyi
Sady 349  0.16 Junang 448 0.17 bl
NN 3 WU Lanaf Beinemansvesindsuteulivdngnsmeinemans seuddioth
vhu  faeefeglussduliunan nidlivdngasdeingmans seuddseiivian fanefiegluszdy

'
a

wn defiarsan  WWusiede wuin neuldndnans denilAaiegeanliun vnufisenaasiiuiives



O’)?ﬂ)’)ﬁ'ﬂﬂsﬂxi quﬂ)ﬁb“}?/’]ﬂ’]ﬁ“&/??’]%WU?@%?’]?KJT?LWW’N)W\SJ | 27

suosinduniudssesiuinly  gadu msldsunisassasy @enufadiu fie Wiwie X = 4.00,SD. =

0.55) soeaafie n1siisdanaadutinvazinihududesmildnnglasy fviiiu @aoudaiu fe Ll

v
[ Y

Wiusne X = 368, SD. = 047) uazdendAwadenign loun lunisiSewivermaniwiazase tniseudenis

Tiuaianda Gaudaiu fe liwila X = 2.70, SD. = 0.61) dwumaslindngns Tofilanadegaan

Y 9

oiun nsfivdsnaadluinvazdvibududednivhldnezlasy Aviiu @enufasiu fie lidviussees

89 X = 4,68, SD. = 0.47) 599890178 N1SLAUVELAINAVIN LN TunTNAves aus. ladifeafudy @

Aa

AuAAWIL Ao liuseegeEe X = 4.65,5D. = 0.48) LLaxﬁuawumLaaamam Town nswenveznaunady

a

Faninnauesvin @emuAnuiu fie Wiusne X = 4.15, SD. = 0.83)

M54 4 ’ansiUSeulileulanafidaineimans vestniseunoukasnainisld vangasaeineimans

souddfotmiadwiudnGoudutsennymousu

ATHULLAYN 75 AZHUY

LRAARTIINGAERS (n = 40) — t p-value
X S.D.
neulimangns 52.35 2.46
o 25.833* 000
nasldndngms 67.18 2.51
*p<.05

NANTN 4 WU ARGV IAEnS Guaaﬂ’ﬂSausiuﬁﬁauﬁnmmauﬁwé’qms’l%’wé’nqmma

VY

INeFEns samammmm aqmmaui%'ué'ﬂqmasm LjudnAsy mqaﬂmm“mu 05

Aa ' 1% o

- HansfnwanuitanelavesinSeuniidendngnsaeinemans seuiddvumim dmsu

Pnissududisoudneneusu Wusamisia 5



281 ol

AN 5 wansAnwauianelavesiniseuniinevangaseteIngrmans seuiday

NN \
7 aUuun 2 ¥nT1AN — ¥
—

YniSeutuslseNAnYInauAY

nur8uy 2563

o

v
[

11 d1usu

499l 518A15 X S.D. wlanany

1. Aanssundalyt dadunseuiunisdn 4.13 0.76 170

2. Aanssuidaly anansadldduldlatunsteusly 4.58 0.50 WN71gR
UNAN

3. Aanssundaliieliinanuaunauiy 4.05 0.68 )

4. Aanssundaliisliinanuandalungu 4.23 0.80 )

5. W MInliAsoUARUNISASITIATIINNANS 4.00 0.68 1N
@01uN15al WYY

6. Wavan anunsatluusulelaludinasamniie 4.10 0.71 170
Uy

7. ngnnshinnuslaegretaiay 4.15 0.66 170

8. WensduasunsSeudlagliinuenssuiunsme 410 0.71 Tl
INeFEns

9. donlvianuTuaTe 4.00 0.75 170

10. donlglufanssugennaasnuiilom 4.13 0.65 170

11. aA0uNInNINTSULANUATAINALDR Uanasiy 4.25 0.63 41N

12. SEezIalUNISINNINTTUAIBTAIUMUZ AL 4.20 0.76 un
AN 4.16 0.22 170

N5 5 wudn dniSeudianuiianeladendnansAeInetmans seuds

o

YU A NS

v
o

c

v

inSeuduiseufnuneusiu lnenmsmegsziuan (X = 4.16, SD. = 0.22) Weitasandude wuin Jend

AndasEalaun Aanssundal ansmihlusuldlanumsseusluemen (X = 4.58, SD. = 0.50) 509N

An anuiidafanssulinuazainazetn Yasnsdy (X = 4.25, SD. = 0.63) uaztenidnaionan loun

WemNdelvinseunqunsas@isviunansanunsaiuyion wavdenldianuivads (X = 4.00,SD. =
0.68, 0.75 MUAWU)



’U’)?ﬂ)’)ﬁ’ﬂﬂsﬂxi Q’]?ﬁﬁ”)?%?/’]ﬂ’]?&/ﬂ’]%W&/?ﬂ%?’]?ﬁﬂjlWW’N)W\SJ | 29

afUs1ena

1. myfmwmdngasAeIngrmans seuiddeunviau dmiudniteutudseufnvinousiuy

Usgnaunig Auidn wanms Iesavinne 1assEsmanans/iley anmuidnnanssy nseuIunsInnanTsy

o '

fe do/gunsal  TumsihAenssu mstaussdiunandngnsate msnaianssa wasukumMsSARansuAe
Gandngns Tanuaenedesuazvzay uonninmewaumdngasaonadesiu lasunivemdngns
ununana TnsAanssudsnanfufanssuiifauenviesFou niodausnnanieuieriuly fisouldsu
Uszaunsal Idasilofjod  iunmshnnaiildBounmmdngaslussiutson@nvineuduuuiu
Uszgndld Weslesfuanumsaiiidulssiutamiludinszdiu Tunsuitayuaeansstineyldegned
Wipa UL IUBIINIIIIneImans  SadenadestuuiiAnues yaass yuvies (2553, Wi 16-17)
nanliih udngmsfiddiasmsmiuausmangveanisine fidemmazvesTesiaouuiysaifies
weilazdelyf aonndesiudinusydniuvesiFou ulssaunmsalfiietesiuTinusedniu Welmanled

TomauUaynnenae Tudien denndeaiunansITevens Auneseng (2556, undnge) Lavinniswmmu

winansinenmanssziutulszanfnudi 6 edudiunsdeusd  anuludalasdndunisimuw

v ¥

vanamsInuULuL 4 Jumeu laun msdnwideyaiiugm nsadie mmeaedd wavnisussduvangns lng
dmanansluliiuinGeutulssandnumdi 6 lssSeuinneunes uaglsaSousuunatinansvisegu s

20 AW HANTIFENUTT Yangns NRIUNTUTAMAMATINILNNLINI 8 389 danalinagyEyemsiSuend

LY

06in 57 egsiitudAgneediAisedu 01

v v
o o w v a [ 1

2. wamsldvangmsAedInenmans seugasumian dmsuinSeutulsenfnuneuiu wui

v = £%

21 1135 5099ne1mnans vesdniFsutuliseudnwineudy nasnsldndnanseane

'
s

NYIAIERNT DU

' aaa v

dduuvian gandneuldndnansedafideddgnisadffiszau 05 Fudulumu

D
Calle

D.

a '

auyfgnun1sive Aduuionadunszianssuaeivermans Jdinsldiangunsalassiomn wWuinuy

P

MIBeuiInemans  wiufanssungamimevinnusuiu mahiaue wasnswanidsuseus Jiseuldas

L]

a

flaufuRfemuesdnanuunngiunudainieuldiseuiienues ilbilanuianudilafiainue
naguumvhe $3ndnwnduaii Snudlamuezidnassesanuiienuesiuegnd vibiinGeuing
mMs3i3edinemans geanitneulindngns Geaenedesiuwnanvesgn1issas diian (2553, genin 15)
leinanliin faquszasdlunisdndneineenans e 1) WalenalirSeulsduda Souideusvaunsal
nsefl 2) daealigFouldiannnszuiumsin 3) daafalifFeou liiauninee msdemsiufduiusiu
{9 aenauranInsalunsswile $inmstiewdedsiunasiy @) dudurnududihuasduandnia
5) dalFunaziannsruunsmMainemans auianud dsegadldanuimaansimanslumai
A5N9ETIA WATLVUILAN LATADAARBINUNANITAVYVDITIUNA ALY (2559, unAngs) ta
nsAinwinansldguuuunsseudiemansnuwufanistilagvidimie madnnidaisal ms

depunarwwifninermans maluladuazdeny ieduasunisiseudingrmansdmividniseudu



Y \
&

30|\J> 7 aUUNn 2 ¥ns1AyN — auNgu 2563

—

= a

fsgufAnwneunu funguitegrainseutulisendnwtn 1 nams3idenudn ndudiegsdinsuuuaie

Ns3tedingrmanslunInsinias a1y naussugnitneussuetiteddynsaifinsau .01

1% o

22 LanARlaIngImans Yesiniieutuliseudnyinoudundenisiindngnsaie

o w aad o

Weeans seudddeunvian aandineuldndnansedfifeddgynisadafisedu .05 Faduluau

auyigu Mlwduiioadums: dnSeuiieeafidaivermansieunislinangas egluszauliunans

Y Y

wagnaanslivangasarginermans dniSeuiiianafidainermansegluseivunn Fedawalivdenisly

wangaseeInermansluaislasnineunislivdnans uandliiuinmsiaumdngnsaeinemans

[

souidduvian NITeladavintu fuseansam uideladninssudeingrmans laen1sdaianssy

mseuiiemMsufiRcuanmuneal  Tuguiuuing weenmsseuslneldnssuiunsngusuile winslide

wielulaBmansAnw AdumaSsusiiiulsvaunsal d1unsaenendamniiaget MsAREsETIA wauiiy
inwenszuIuNsmManemanseaasuasianuaulaluingimans aluayunszuiunIsauAunig

Wenemans uar UgnindrtinanuiuinveuneninenIsTIuvIRuaraLInd e SeenndeiuLLIRnYes

a o

Whun SaugAs (2549, wi 65) Inaain Aednemansdaduianssuasundngasinetaans 1u

1

v '
o

nsfnyIngeansusniuiionniuieaseu gmunven1sinateingimans lulsuseulu e
duasulviiniFeuivinuenssvinnmmeinemans danufnaisassanaineimans fanaadidse
eeans wasdnliinseudadu vindu widyndu aesndesiunansideves fudgda ygwny
(2556, UnARED) L9l N5I98 S09 msm‘%amﬁawaﬁquéma B YU BNYENTEUINMTINANGEENS
wazamaf Eiveneans Sessavanensauasiua Sulsendnuit 1 lsadeudmuneenlsd Sminuesm
FEMINNTIANITIAAINTTUNTIBUIUUVA UL 7 fu wazuuuymidugm wansifenuin
HAdEYEYNINISTaY nuenseuiumsmeineenans LLazLamﬂaLs’?jﬁmmmam%mé’aL%quwhfiauﬁauﬁgq

@090 havdEpnAA BN UNI VB

23 tnFeuiianuiianelasendngasiiginermans seuiddeuivian dmsudniSeuduy

fseufnwinoudu lnanmswegszauunn Mduduilienadumse dnSeudnlngfiaoudiugl fanssui

o

Foldhsjatiunszurunstn ansnsothluusuldldtumasousluowanly Womildalvinsouaquanunsn
MUl uEinas enndatymivild wenslianusldegnaau Insduasunissouilag
e nszuaunsmaineimans lunsdaiansslddeiifaruiaivaenadestuiom Fwosndos
fulnfn  msdeRanssureaismailanelaliiugsnAonssy fatdu annssa diian (2553, donth

24) Falaaualiin Aenssuidadumsiduianssuivinis wazAanssudunuinig ws1en15id1say

a '

AanssuA1gy wonIndlarszudiniteuaisiniuguiie 2) AanTsuninduluiinnudennaesiu

v
o

T Useaaveen1sInfanssuale 3) Aanssundedululidsulanlmieaieussaunisalluaiun

= P

uniSew 4) AanssutulinGeu JunumdidglunsSeuimenues wag 5) Aanssutulauaun nsedu

a £% o

TdniSeu NAN19SeuINA uavdenaasiUNaMTITevas YUN ASNBIUY (2557, undnge) lavinn153dy



O’)?ﬂ)’)ﬁ'ﬂﬂsﬂxi quﬂ)ﬁb“}?/’]ﬂ’]ﬁ“&/??’]%WU?@%?’]?KJT?LWW’N)W\SJ |31

399 MsaIvANgasduasuANAnasNasIAInemanssvetaunidyyilve dmduiniseu
Fuiiseudneund 1 lnenquiegradudnissutulsondnedi 1 lsaSsuiaulnduniaulasunsyuiiou

U 40 AU wanFITenuiinieulnnuianeladendngnslusyduunn

dolsuauuy
MWL WENgRsA e Inemans seuddirviu dwiuinFeudulisendnvmoudu §ite
Iasutaiauanus TnefseazBoaduioluil
1. Yausuurlunsimangssiuly
11 nadifingusegnadifugniavenmansiiunndetiann Inensesliamslfegsdanu
wagensliderviilygFouliusvaunisalats videlatlousannilan wu Aoiaviemi Murduduaonndestuse
thwialutiagtududy
12 msfenssudmiuAeinemansensiduianssumaiouifiaynauy
13 ilovwemdngmenausulidanuaseungunsRsdimvunansanunsait vl
wnnnhil
14 Feiflilumsdnianssumsdanuviuats MWweluladifusntudiofganuaulaves
UnSgulumsinianssu
15 TusswinsfiRRanssy fasuasudedlsinGeuldAautdgmilifnd useduosiy
o Tungy wuliinSsufifouieeuadad filatewdedy wavdauesmiumshny
2. Foauauuzdmiumaifoadsiely

21 sdmangasaneivermans seuidduumiamiavivulUldiuinEeulussdutugu o

'
1 =

22 asimsfnyideiiennuuasUssdlunainiseunausog 19 AN sHIEing
U s ULUAINYNTEUIUNSMONENANENT UavanAREIveFansiAvuEell
23 mstimsfinwideiudnteunguiteniidisufanssy Tlddnmstienugises seusy

Auviwiu Nlesulultsuslevidlanaanunsalinviuluswen wselil waslanasgalstng



1 QJ !
32|m 7 QUU> 2 ¥ns1aN — b‘)nuqyu 2563

@NE15D19D9

Pnsal suadiesied. (2559). unFeuuvngnndeiunisGeuslmiiieiinuasionuududu dones 7,
2560, 970 http://rescom.trf.or.th/display/keydefault.

YL Tuughs. (2549). Ranssuinenmansiulsaou. NTANNT: YUIUAN.

Uit el (2559). mamsldguuuunsSeudineimaniauuufanislilymimauagnis
Fnndinsalnadiesuazinfsinermaniialuladdsnuiiloduaiunisiinermand
dnsuinGeutuliseuinuneusu. Inenfinusauiduda uninedeaiuaiunsilsa,

0173 Fuvssanang. (2556). MaWmLIMANgRTInemans sedutulsrondnudi 6 e duaiunise

Seuddanuluda. endnusUiganuiidadin wninerdeysm.

Inesgeaular]. (2560). Un.senudwialy 10 92, Weudoundn 3 uauniaouanaunsviings.
duAu fuseu 8, 2560 97N https://www.thairath.co.th/content/1030159

¥

YRYLAED )14, (2553). MINAUIMANGRT (MUNATIN 2). N3N PaInTalamnIngnde.

a

YUHN ASVBAW. (2557). nsiaunvidngasdaaiunnufnaiassadaingimans meveuauniidann
Ine dusutinseutudsonfnuln 1. WendwusUSygyrumdudn umInendesuigui
auadmszen.

Rugdn uaay. (2556). NS UMBUNAFINENIINITEY TINYENTEUIUNTNITINGIMENTILALLIN

7

aa

ARLINEIATARS Fosansaratensaiua Sudseufnuli 1 seriemstafanssunisSous
WUUAULEEMIANS 7 fu waznuuTgwidugiu. InednusUSagmmiadio swivedy
UATWU.

ﬁwﬁm’mﬂmsﬂﬁmmsmsﬁﬂm%uﬁugm (2553). wamamsineng (fusiadedi 2) g Tsaiun
YPYNANNIANITN AU TEINA LY.

driinivnmsiazannsgIunmsfn. (2555). veilnuszguidaufiing iSeanmsdanising
Lﬁam%aummw%’amm%my. dufu pa1AYl 22, 2555, 21N
http://academic.obec.go.th/web/node/1/77/govdocsec_detail/187aspx?id_c
olum=2741

4017530 AN, (2553). NsIANTITEUSPIeAEIMEAans. 3udl ga1au 13, 2555, 310

http://portal.in.th/general-sci/pages/11591/


http://academic.obec.go.th/web/node/1/77/govdocsec_detail/187aspx?id_c
http://portal.in.th/general-sci/pages/11591/

N159AUNAENSAUUTEENEHaN1TUTINTanuAnYT Yasiuiuisaaiufne
Fafadinauaaiuiinsinesiseune e 5 Smiadeum
Strategic Planning and Effectiveness of Education of School
Administrators Secondary Educational Service Area Office 5

Chainat Province

duiisn derdna! WAty wyndn? 9Ina Yagaus’

Inthira Noiang' Chalermchai Hankla? Phuwndon Chulasukhont?
UNANED

ns3deluasediianuymuneiiioAnyl 1) Anvin1snaununagnsiulse@nsnanisuinig

v v o

ADUANFINAAITNNUWVANUNNSTANNAFTUAN® 1WA 5 TINTATEUIN 2) WIBUWTIEUNITINLEUNE

a

gnsiuUsednSuanisusmisanuAnumdsindrinanueaiuinsfinydseudne wa 5 Jmindewn
FUNAILNA A1rUantnNlun1sUf RN 018 insAn® Uszaunisallusuvianing uwagauie

T 9

YRIANUANY uar 3) AnwIANdURUSIENINNITILNUNagNSAvUEANSHan1SUTMsanuAnY

(Y

andinaweniuinisfnudseufnw we 5 Jmiadeum nqudied1antdlunisidenseil lawn

v

fuimsanunuuazag lsaSeudsindrdnnuasiiufinieinuiiseninu e 5 Smdadeum S1uau
13 5930 Dnnsfinwn 2558 S1uam 231 au TagldiEnsdusogauuuntstuginiu sty
13Ut ndesdleililunisidendel 1Wud wuuaovaw Saarudosiu 0.924 Rimsesitoyalnom
Anads duidonuuinnsgiu uaswasvagoumduysyansanduius

HANTIFENUI

1. n1sneununagnsivlszansnanisuinisaniufine a1uauAniuveduinis
anuAnYILaYAg dffadntinauasiuiinisfinudsenne e 5 fariadoum

v o o

1.1 Myeupunagns sunnuAniivvesuimsanu@inwuazay daiadiinauuniiui
msfinwiiseudnw e 5 Jwiadeum srunwsan lunmsameglusgivann Welsandusede lay
SosdduAteiuadn 3 duduwsn lua 1) MstmuaUivg1Anudereseddng 2) NMsinuaLEuUUR

M3 3) Mwseianmwndeunely dwiuilidadedian lawn nsivusuleuis

! inAnwnanuignnsusmsnisfin angasaans tnInedusssgmnans
2 91938Us¥IAVIVINITUINISNSANY) ANEATAIENS UNINEISETWANNERT

3 919139UTEI1AUININTUTININIANY AEATANERS W INeRET WY MnanT



AN \
&

34|m 7 aUuun 2 ¥NvyI1AN — aurdu 2563

—

[

1.2 Usg@viBran1suimsaniufing muanuAniiuwesiuimsaonunyiwasey &
dinuaniuiinisfneiisesng wa 5 Smiadoum funwean lunmesmegluszduin o
fsanidusede lneSesdwuriadogean 3 Susuusn loua 1) mmaansalumsusuasuagian
TsaBou 2) armanansolumsrdainGeulitnadugrimenaGougs 3) anuaunsolunsuitymmely
Tsa3ou dauduiifidiedediiian Wi msasnsolunmsimuntindeuliivioueilunisn

2. L‘LJ%EJULﬁ8Uﬂﬁ’mLqunasg‘wéﬁ’uﬂ33ﬁw%wamiiﬁ‘miamuﬁﬂmé’nﬁmﬁwﬁmmwmﬁuﬁ
nsAnwslseudnw e 5 Smiadeum
2.1 MnsununagnivesaauAnudaindrinnuaniuiinisinwidsendng e 5
Fndadoum ldunndrsfuifioduunaiume dundamindlunsufuoReau ey q@ins@ne
Uszaumsaflusumisniing uazvunavesaniudnm
2.2 Us¥AvEnanisuimsaniudnudaindinnueniiuiinsdnvidseunw e 5
Fandadoum ldunndrsfuifioduunaiume dundamiilun1suf ey ey q@ins@ne
Uszaunsallusumisniid uazvunnvesaau@nm
3. mErsuHunagVSAusEAvERaMIUITsAmUAndsnd s iufinsinusefng

o w a

e 5 Jarinteum Samduiusiusg wilted@yyneatai 01 leellanudiusiussautiuna

ANEARY: N13UNUNAENS, UsednSua, aoufnw



O’)?ﬁ%)ﬁ’@@sﬂxi 0’75@)’75‘\’77/’77’7’77(%W?%Wélqﬂ‘)ﬁlﬁ‘??/ﬂjlWW@)W\?( | 35

Abstract

This research aimed to : 1) study strategic planning and effectiveness of education of
School administrators. secondary educational service area office 5 Chainat province 2) compare
Strategic planning and effectiveness of education of School administrators. secondary educational
service area office 5 Chainat province when classified by sex, position, age, education, experience
and school size. and 3) The relationships between strategic planning and effectiveness of
education of School administrators. Secondary educational service area office 5 Chainat province.
Sample groups 231 persons were administrators and teachers working under Secondary schools
under the Office of the District 13 School in 2015 academic year drawn by Yamane and stratified
random sampling. The instrument that use in the saving collects the data were questionnaires
leader traits of school administrators and teachers’ work motivation with reliability value of 0.921.
The data were analyzed by using frequency, percentage, mean, standard deviation, t-test, one-
way analysis of variance (ANOVA) and Scheffe’ method and simple correlation.
The findings indicated that:
1. The Strategic planning and effectiveness of education of School administrators.
secondary educational service area office 5 Chainat province.
1.1 The Strategic planning administrators. secondary educational service area office
5 Chainat province in overall were rated at a high level when considering each item. Sort by the
top three aspect; 1) Defining an organization's corporate philosophy. 2) Action Plan Formulation
3) internal environment analysis The lowest aspect include the policy formulation
1.2 The effectiveness of education of School administrators. secondary educational
service area office 5 Chainat province in overall and every aspect were rated at a high level
ranking from : 1) Ability to adapt and develop school 2) Ability to produce students for high
academic achievement. 3) Ability to solve problems within the school. and 4) Ability to develop
students to a positive attitude.
2. Compare Strategic planning and effectiveness of education of School administrators.
secondary educational service area office 5 Chainat province.
2.1 Compare Strategic planning of education of School administrators. secondary
educational service area office 5 Chainat province when classified by sex, position, age, education,

experience and school size there were no different.
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2.2 Compare effectiveness of education of School administrators. secondary
educational service area office 5 Chainat province when classified by sex, position, age, education,
experience and school size there were no different.

3. The relationships between strategic planning and effectiveness of education of
School administrators. Secondary educational service area office 5 Chainat province relatively

moderate positive significantly statistic of the level .01.

Keywords: strategic planning, effectiveness, school
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Abstract

The purpose of this research were to 1) develop a learing activity for practicing an
analytical thinking Skill Data and information Career and Technology Substance Group for
Mathayom 1 students, 2) compare the students learning achievement before and after taught
with the developed learning activity and, 3) compare the student ability of analytical skill
before and after taught with this developed leaming activity, 4) study the students satisfaction
towards this developed learning activity. The sample drawn using simple random sampling was
30 Mathayom 1 student from Thalaungwittayakom  School Subchampa District, under
Education Service Area Office 5.The instruments uses in this research were 1) a learning activity
for practicing analytical thinking skill, 2) a learning achievement test with a reliability of 0.83 3)
an ability test of 0.83 analytical thinking skill with a reliability of 0.83 4) a satisfaction test
towards the developed learning activity. Data were analyzed in terms mean, standard deviation
and t-test.

The findings were as follows. 1) The result showed that the developed learning activity
had an E,/E, efficiency of 83.16/80.89 which followed the standard criteria of 80/80 2) Also,
students, learning achievement for the topic was higher after using the developed learning
activity at significance level of .05 3) After using the developed learning activity the researcher
found that the students ability of thinking skill was better after using the mentioned learning
activity at a significance level of .50 4) Finally students satisfaction towards the learning

achievement was positive.

Keywords: Learning for activity, analytical thinking, data and information, career and technology
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wolafuternuiuanseenianiwidningn lusuanufiewsls Wiuguen nasaaunginssusonis
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5.1 AnszsiUsAnsnmuesyafansailniinue MsAniiased iSeseyauazansaume

IaevAn (E,/E,) Auneiunnsgu 80/80
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Abstract

The purpose of this research is to 1) study Administration of the School Administrators
and Working with a Team Staff in School under the Local Government Organization Educational
Group 6TH 2) Compare Administration of the School Administrators and Working with a Team
Staff in School under the Local Government Organization Educational Group 6TH and 3) study
relationship between Administration of the School Administrators and Working with a Team
Staff in School under the Local Government Organization Educational Group 6TH. Sample
groups were using in this research ; administrators and teachers in school under the Local
Government Organization Educational Group 6TH, academic year 2016, 349 people by using
stratified random sampling and tools used to collect data ; questionnaire that has reliability
0.947. Data analysis by using percentage, mean, standard deviation, t — test, one way analysis of
variance, comparison of pair average by using Fisher’s formula and test the correlation co -
efficient.

The findings were as follow :
1. Administration of the School Administrators and Working with a Team Staff in
School under the Local Government Organization Educational Group 6TH
1.1 Administration of the School Administrators under the Local Government
Organization Educational Group 6TH in total profile at high level sort by average to least ;
control, command, arranging organization and plan.
1.2 Compare Working with a Team Staff in School under the Local Government
Organization Educational Group 6TH in total profile at high level sort by average to least ; co -
operative working, set goal, skills and responsibility in working.
2. Compare Administration of the School Administrators and Working with a Team
Staff in School under the Local Government Organization Educational Group 6TH
2.1 Compare Administration of the School Administrators under the Local
Government Organization Educational Group 6TH classified by work experience has different
with statistical significant .05 level and classified by position, gender, age and educational level
not different.
2.2 Compare Working with a Team Staff in School under the Local Government
Organization Educational Group 6TH, classified by position, gender, age, educational level and

work experience not different.
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3.. Relationship between Administration of the School Administrators and Working
with a Team Staff in School under the Local Government Organization Educational Group 6TH

has statistical significant at .05 level.

Keyword: Administration, Working with a Team Staff
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Abstract

This research aimed to : 1) study the Development of educational performance
opinion by administrators and teacher under office of the Non-Formal and Informal Education
Chao-Phraya Pasak ; and 2) compare the Development of educational performance opinion by
administrators and teacher under office of the Non-Formal and Informal Education Chao-Phraya
Pasak classified by position, gender, old, educational, province. Drawn by stratified random
sampling, the sample group includes two hundred and twenty-two (222) administrators and
teachers under office of the Non-Formal and Informal Education Chao-Phraya Pasak. Validated by
selected experts, the main research tool was a five-point-scale questionnaire with a level of
reliability of 0.810. The questionnaire responses were analyzed using various statistical
techniques including means, standard deviation, t-test, the one-way analysis of variance
(ANOVA) and Scheffe’ method.

The findings indicated that:

1. The development of educational performance opinion by administrators and
teacher under office of the Non-Formal and Informal Education Chao-Phraya Pasak in overall and
every aspect were rated at a high level ranking from : 1) train 2) supervision and follow up , 3)
continuing education , 4) study visit , and 5) creating academic works

2. Compare development of educational performance opinion by administrators and
teacher under office of the Non-Formal and Informal Education Chao-Phraya Pasak when classified

by position, gender, old, educational, province there were no different.

Keywords: development performance
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wuuey (finite populations) gnsldluni1smauinfieg1elsldgnsveserunu (Yamane) MisgduaIy
WedlluSesay 95 uarsaulvidAinuaaiaiAiioun 0.05 lun1sAwINIUIATaINgUAieEN @Bd Aslnm

£

Asud, 2553, v 34) 151?161'uﬁ’;aamﬁlﬁfﬂumiﬁﬂmﬁy’wm 222 pu Suunduiuimsanudng S 22
AU NT1WNN3AT I 200 AU

2. \desiioflilunide

wissdofllunmafunumdoyadmivmsifondsd fanvldminedasdioduuuaeuny

(questionnaire)T,mslﬁﬁﬂm%’aadammaﬂa'ﬁuammié’aﬁLﬁm%m WaTUOALUZINIIND1REAUT AW
thinUszneulumsaisuuuaounuifeiuanuaaniwesnasesiomsuimsnuinnsvedsadou
wonvu ludminanys Sauisuuaounueenidu 2 neu il

poudl 1 aounuiAsiuanunmesnouluuasua uuud519919m13 (check list) T
FumdaniihfimsufoRem e 01g sedun1sine uazdmin

poufl 2 aeunuieafumsiTemsiananssausag mumNARivresuIsuazag dafn
dinnudsasunisnyiuenssuukarMIAnynudsende naudamssendidn fIdeladentduunda

AU FURUUNSTRILNANTTOUEUARINTNIINITANYY V09 WAL UAIDIY (2554, nth 41-49) undu

v
a o o a

nspuLIAnluN1TITe dail 1) drunisineusy 2) Munsfineigeiu 3) Munsailawanuivinig 4)

AUNTTUNARANIUKG 5) AIUAITANEIHD
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3. MIEFLATNAABUANNINYBLATD D
3.1 AnwLaNaNs 13 LLammﬁaﬁ'Lﬁaﬁaaﬁumiﬁﬁumamsﬂusﬂg AUANUAALTY
YoIUIMsharA3 daindinnudLESuNIANwILeNTEUULAEMIANYINUETNEY ndudmszeUrdn
fetsznoudae 5 duseil 1) Funsiineusy 2) Fumsfinwignu 3) funsaismanuinms 4) fu
MIlwARAAIUNE 5) ATUNSANYIGD
3.2 ATILANTHAILIANTIAULAT AUANAMTAUTEIUINITHaTAT deinditinay
duasunisAneiuenszuukarnsAnwaussends nqudmszertidn Wwoiluuumslunisaiis
\3nsdle
3.3 a¥rauuvasuaw Insimuadulsudulviaseunguueuind dvuslunsounuidn
ielfidueiesdislumafurusudeya
3.4 YR uurININe19sERUSnwIN1siTe avdeulaiesdefiasafiofintsan
Uiuusilionadosuazingauiuvaunditmue
3.5 MIRTIANUTIBIRS (validity) Q’ﬁﬂwﬂﬁﬂﬂLLUUﬁEJiJmmﬁmmiéﬁﬂ?ﬂmmﬁ%’ﬂlﬁﬁ’l
mMemsvEeul ey wagdnsUTuU A LU ﬁmua@iaﬁﬁmm@ (subject matter specialists) 31U 5
AU WlenTadeUAIITiEws (validity) AsUARY ANNANYSAlYRILUUAB NN LaymA1Auiiad
#@onARDY (Index of Item-Objective Congruence : 10C) sewinsderauiuion iewuilmusenndes
F8UBINAY 0.80-1.00
3.6 YuuUas UNNAR AN IMIANATBsms U uU ALY udhluneasddiu

v

HuTmsuazag dindninnuduaiunisfinwuenszuuiagn1sfinyiniudsende ngudimszerUadn

U

o

$1uu 30 au Allldnguinedndumsideluadal udniadesesimenuidedtu (eliability)

3.7 asradeunauidesiu (eliability) T,mflffj’qmmsmﬁwé’mﬂwﬁmﬁuaaﬂw (alpha
coefficient method) an135n15v8IATOULIA (Cronbach, 1971, p.160) I@AnAudosiuiniu 0.810

3.8 thuuvaeunwilsihnsuiuduily lauedorasdiivinwiiovenuiiulay
Infusinuvasuanduatiuauysal ieltlunside

4. MITIUTITYA

4.1 vevilsdeannumanendesvigmmans WonuzthigAnulunisindenony
Mfiudoya

4.2 dswvvasunuildstariiuudludereunuuasunuidungu
megranau lagiTedndiinuies

4.3 JANIRAMUTULUUABUNUAUMEAULDS

5. afmnldlunsinszitoua

5.1 A1398ay (percentage)
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5.2 dade (mean: X )

5.3 AdudsauuannsgIu (standard deviation : S.0.)

5.4 adRn1IMAaouT (ttest) MldmadauauuandsvesAiads serin 2 nau vila
nauFegeTiudasssiaiu

5.5 AATIRANULUTUTIUMAAED (one-way ANOVA) Tnanslaatavnesuton (F-test)
WRouiisuiadsvesngusegsnnnin 2 ﬂzju%uiﬂ

5.6 MINAAOUANLLANANTIEAFILITN VR (Scheffe’s test)

NAN1538
NSHAILIENSTTAUZYAAINTNINISANYIRINANLAATIuYeIyAaIng diindidnaudaady
NSANYINBNTEUULAENSANINNEEAY nqudnszetdn agﬂmalé’fé’fq{'f
1. MINAUIALTIIULYAINININITANYINUAMNAATIUYDIYARINS dsind1dnauduasy
MsAnvIuensTUULAENSANYININEsEde ndumsza1adn asulunwsauegluszduun wle
finsanmesudeshduatadsanuniumidos i 1) fnlneusy 2) Fumsiimauazioaumna 3)
AIUNSANEIAE 4) MUNITANYIAIU Wag 5) ATUNITATIHANUNIIYINTT
1.1 fuilneusu faedsgadudiduusn amsweglussduuniian Wefiansunsede
Besdrduanadsaninnlumios 3 grduusndsd 1) AneususgninsufiRa wemnandernglunis
M 2) Insdrsaanudenistunisidisuniseusulusiueing 9 wag 3) In1sdnnseugunsaleneg T
w¥oudmiuniseusu drusedeiiianadsdduanine fe mIatfuayuyaainsiiiuniseusuegng
soliles
1.2 funsimanazinauna dAnedsgadudifuiiass nwsmegluszduuin iile
finnsusedoiFssdduaaisainuinlunides 3 drduusndedl 1) 1ewvosnistimaniely
anuAnwiuiumansaliate 2) Weanudemdenassiuiisvasujifau wag 3) Anwanmnisisey
nsaeufunsinmaniumsaiineg Tuguvesanusisanislnig dusedefifidiadvafuansie Ae &
nstimaianuuaUsediunanisiivangaslunisSeunisaeu
1.3 frunsiinwsie fanedsgadudfuiian amswegluszduann definnsansede
Beadruradsanunlumidos 3 srduusndsil 1) fnsdsannudoimvesyaainslunsidii

PV

nsfAnwisie 2) nszdunarairusetunialaliyaainsidisunisAnuideluseiungadu uay 3)

o v a P

Usgillunamadniunsinwdeiiiethdeyailiuiau drusedenfidmdeddiugarine As In1suuy
WINFHAUIYAAINTIAENTSANYIGD
1.4 fun1sinwigau fanadegadudidiung amsameglusedvuinn definnsansieds

SeadwuAnaisnuntumides 3 d1duwsnasll 1) imsdavinlasinisliyaainsfinwiganu 2) fvua
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nOUszaIRLALTIYalBuAYRINTTANYIRIILEE IR Wag 3) Wenanungaulrdianumngauiy

a1weTn duetefiliaadedduanine Ao In1sUTEEIUNaAINTIUNIANBIRUNNATS

o w v

1.5 funsadwmanunieivinis danadegadudwvgarine nmswegluszdunn de

fnsansedeisesiduatadeanuInlunites 3 adunsndsdl 1) Tidiuuein advayu emde
yAaInslun1TasienaumaivInig 2) fanenaisieafunisaiieranumadnnshiluanufinw
WAz 3) @319AUATENINTIANNAIAYVRINTATIWANUNITNNT drusedeniialafsdiugaring

Ao Tdnszuiumsiduinisianmsteunmsasuuaznsiaunssousla

(YY)

2. namsUSBuilsunsiamnanssausag AuANNARTuYeIuIsHAzA3 daindinau

duasunsAnwuensruuLaENSANYINUEsEAY U msze1Undn wui

v o o ]

2.1 fuimsiazag dindrinnudaasunisfinviuenszuuiaznsAnynudsende nau
Winsgerhdnaideunisnnenaiy SanuAadiuluniwsiulduenisiu wesieRiansadused
WU MURNBUTH AUNSANHINNU ATUANTATIHANUNITIIINTG ATUNTIINALALAAAUNG LazATY

mMs@Enwrluwnnsneiy

v v o

2.2 fusmnsuazag deinddnnuduasunisinwiuenszuuuaznsfnwaudsede nau

Y

WnszenUrd@nidmeunnsnatu danudaadiulunnsiulduandiatu waziieRansandusiesunuin
AURNBUTH AIUNITANINIU AIUAITATIHANUNIATINT AunTHmaAlagAnnIuxa Lagauy

mMs@Enwsliunnsneiy

v v o

2.3 guimsuazag daiedinaudaasunsfineuenseuuuazn1sAnwnudsende ngu

Y

Wnszednfifiorguanansiu danudadiulunnsalduensieiu wasdefinsanfusesiunui
AURNBUTH FIUNITANBINIY AIUAITATINHANUNIATINT AunTHmALagRnnIuNg Lagauy
mMs@Enwsliunnsneiy

2.4 fusmsuaza; dnindriinauduaunisinwuenssuukagnsAnwinudsendy nau

v =

WanszednAseaunisAnewandnenu danudariuluninsiuluunndneiu waziiiafiansandu

o w aad

SNYANUNUIN AUNTUNABALHANIUNG WANANNURENNLTudAN19anansEav .05 dunuilinausy

<

AUMIANBINIY AuNsai1aNaunIivng wagiunsinwseliwnnedieiu

2.5 usmsuazag deindrinaudauaiunisinyiuenszuuiaznsAnwinussende
ngudmszentrdniiujoanuludmiaiunnsnadu Sanwdadiuluamsnlivandsiy uaziile
finsandusiediunuin dufineusy AunsAn®IRIL MUNTAFIHANIUIAYINTG Aunsiing

LAYANAUNG WaTAIUNISANWIRD lLANAIaiY
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INNANITANYINITRAUIANTTOULAT AIUANUANTIUTDIJUIMITHAEAT eindrilnau
duaSumsfinuuensyutlazmsAnmmudseds ndudmszenthdn §ideiussiueine deil

1. NsimuIANIIaUEAg ANAINANUYeIlUIIMsLara3 dindinanudaaiunisfine
uBNsEULLAEMIANYINLSsEIdY naandmszendn nmsawegluseduunn vadorafunsgdn ms

o w

Fansnwnfudsiddglunmsamnensnudiaysaldeussinani aenndesiunuidoves d
Uy (2554, unAnge) LARNBIAINABINITVBIATABNITUIMTNUTDIAUINITANBIUBNTTUULAE
nsfnwiaudserfednne ngulou 3 Janiadeddvid nan1sfinwinudn AudenIsYeIAgAoNT
UImsnuvesguinsAnwIuensrULLarNAnwIMuSsdEs e naulru 3 Saiadednd iy

ATINkAETIEmUsglusEAuNIN

vy
o

1.1 #runisilneusy amsawegluseduuiniian vedoradunsizdn nsiSeus
ﬂisaumsaiﬁ%ﬁﬂﬁtﬁﬂmiLﬂﬁauLLﬂaqaﬂwqawaiiuLLﬁiawﬂﬂa Lﬁ@ﬂ%’w?qmmmmsaiumi
UfoRnuiunniy nefinssuiunsifissounuvuny Wetngusvasdegdlasgrmidanianiy
dmuesinmanievheasingg dwenananliinnisiinevsuazifeadestunsdsundasineg arwg
ViFuAR songAnssu ﬁ?fwmEmemhLfJumiLU§sJuLL‘LJaﬂu?ﬁﬁwﬁmwufﬁ%msﬁﬂmu saaTAuARTE
sosuuionsufauiusszuiaiieusinanunderuldsdudaw aenndosiunanisidovesindun a
fngn asdusialy (2547, undnge) TéinsideiFes anmuastgmnszurunsfmuiyaainsly
l5a5suszan@ne) @ 1UnOUUAUIINGR ATUNNUNIUAT HANITITENUIT AIUAITHNBUTH
amsegluseiunniign

1.2 un1sfineigaiu lunmsiuegluseiuuin fadoradumagn nsdaypansly
Anwigaiu siliyaansldiiiunisuiRnuvesesdnisidne ileagldifiuresatafienuies Tiny
yaansfuiTRuvesesdmsiiudnm Slemalddnomdymifuiuioinu whduneunsufoinu §
wazilatumeumsrhnuanvenie fludnsgauininanuiuarlfifiunuiinuesiesnisesng
aviBuaviinaluazlenaazsung donndssiuNanisITeveisde agﬂiaﬂﬁé;u (2544, unAnga) la@Enwn
anmuazdaymnisiauyaainsvesfuimsisassulssaudny dindrinnunisussaudnuimin
anssays Inglddayanduimslseloulsvanfng wan1533enudn dunisfinwigau amsiwedly
FELHULN

1.3 funsadienaaumsiving lunmmseglusyduun setoradunszi maad
nasunnnsianuddgludiunisinnisieunisaeu WWun1s3ifedsennifiinstaedaglu

hnside AldmnedietnansufiRauddeluinuw wasdmudounnsasivinisidesazdnaly

e eXe

Wanegesiallies lngdsmaineimans Auaiiieaiaanuiivinanisfineuasdaseavglninig

nsAnw Auslndnienisfinw aenadesiunanisidevesilsal Tayg (2554, unAngs) ladnw


http://tdc.thailis.or.th/tdc/basic.php?query=%E0%B8%A7%E0%B8%B4%E0%B8%A5%E0%B8%B1%E0%B8%A2%20%E0%B8%9B%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2&field=1003&institute_code=0&option=showindex_creator&doc_type=0
http://tdc.thailis.or.th/tdc/basic.php?query=%E0%B8%A7%E0%B8%B4%E0%B8%A5%E0%B8%B1%E0%B8%A2%20%E0%B8%9B%E0%B8%B1%E0%B8%8D%E0%B8%8D%E0%B8%B2&field=1003&institute_code=0&option=showindex_creator&doc_type=0

’U’)?ﬂ)’)ﬁ’ﬂﬂsﬂxi 0’77@)’]5‘\’7‘2/’77’7’773\/H?%WU’)@%?’)?/ﬂjlWW@)W\?( |93

401MNTSATUNUANEN TS S UYNYUYRIAUINISANYIUBNTEUUKAE N TANYINNETEAUE L NOUNATH
Fariauii Nan1FITenUI1 MUMIaFINaNUMANIT Mnsitegluseauuin

1.4 fFrunisimeanasinniues Tunmsamegluseduuin federadumsizdn 19y
N3EUIUNMTASAAUANTIONINVBILUSITUALAT NTEUIUNMITHAILIYUAAINT wazilun1simunun
183n153nN1sAnwluszuukaruenszuy IauinislunisimanisfinwivesUsenelnglugag 5
nenssuliivthannsamaaeutazUssilunandunsdndunulunats sunuuiieas aasy
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HANTITBNUTT AunsAnyIsie nmsiuegluseduuin
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a
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Abstract

This research aimed to : 1) study the parent’s expectations toward the academic
affairs administration of the administrators of academic affairs of private School under Lopburi;
and 2) compare the parent’s expectations toward the academic affairs administration of the
administrators of academic affairs of private School under Lopburi by gender, education level,
age, occupation, and district area. Drawn by stratified random sampling, the sample group
includes three hundred and ninety-six (396) parent’s of private School under Lopburi. Validated
by selected experts, the main research tool was a five-point-scale questionnaire with a level of
reliability of 0.940. The questionnaire responses were analyzed using various statistical
techniques including means, standard deviation, t-test, the one-way analysis of variance
(ANOVA) and and Fisher’s L.S.D. method.

The findings indicated that:

1. The parent’s expectations toward the academic affairs administration of the
administrators of academic affairs of private School under Lopburi in overall and every aspect
were rated at a high level ranking from : 1) development resources, 2) developing innovative
media and educational technology, 3) measurement and evaluation and transfer results, 4)
curriculum development 5) education guidance 6) development of the learning process, and 7)
promote academic knowledge to the community.

2. Compare the parent’s expectations toward the academic affairs administration
of the administrators of academic affairs of private School under Lopburi when classified by

gender, education level, age, occupation, and district area there were no different.

Keywords: expectations toward
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Abstract

The purposes of the research were to : 1) study the whole school development for
learning management to enter the ASEAN Economic Community : AEC, in schools by the
opinions of the administrators and the teachers under Angthong Primary Educational Service
Area Office ; and 2) compare the whole school development for learning management to enter
the ASEAN Economic Community : AEC, in schools by the opinions of the administrators and
the teachers under Angthong Primary Educational Service Area Office classified by gender,
position, age, level of education, school size and work experience. The 310 samples, drawn by
stratified random sampling, were the school administrators and the teachers under Angthong
Primary Educational Service Area Office in the academic year of 2017. The instrument
employed in this study was a questionnaire with a reliability value of 0.994. The data were
analyzed in terms of percentage, mean, standard deviation, t - test, one — way ANOVA and
Scheffe’s method for pairs of comparison.

The results of the study were as follows:

1. The whole school development for Learning Management to enter the ASEAN
Economic Community: AEC, in schools by the opinions of the administrators and the teachers
under Angthong Primary Educational Service Area Office in overall and every aspect was rated
at a high level.

2. Regarding to the comparisons of the whole school development for learning
management to enter the ASEAN Economic Community: AEC, in schools by the opinions of the
administrators and the teachers under Angthong Primary Educational Service Area Office
classified by gender and school size, they were statistical significant different at  a level of .05,

but classified by position, age, level of education and work experience, they were not different.

Keywords: learning management to enter the ASEAN economic community
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Abstract

This research aims to: 1) study practices of child development center management by
the opinion of the personnel organization. Saraburi Province; and 2) compare practices of child
development center management by the opinion of the personnel organization. Saraburi
Province. When classified by sex, age, educational background, duties of the position,
experience in the position, population studies is the personnel stats under subdistrict
administration organization. Saraburi Province. The 336 samples. the data anylysis using the
method of coefficient apha. According to the method of Gronbach.thereliability of educational
management of.987 and the reliability problemsof.981.thedata were analyzed by using
frequency, percentage, mean, standard deviation, T-test, one-way ANOVA, and Scheffe’s test.

The findings were as follows:

1. Pratices of child development center management by the opinion of the personnel
under the subdistrict administrative organization. Saraburi Province.

1.1 State administration of child development center,according to
the opinion of the personnel under the subdistrict administrative organization of Saraburi
Province. Overview and list of all 5 sides very level. ranging from high to low are as follows.1)
management system. 2) in the network and participation. 3) personnel management. 4) the
environment and 5) the safety measures.

1.2 Problem administration of child development center according
to the opinion of the personnel under the subdistrict administrative organization of Saraburi
Province. Overview and list of all 5 little level. Ranging from high to low are as follows. 1) In the
network and participation .2) Management system. 3) Personnel management. 4) The
environment and 5) the safety measures.

2. Pratices of child development center management by the opinion of The personnel
under the subdistrict administrative organization. Saraburi Province. When the marifal status of
the sample.

2.1 State administration of child development center, according to the opinion
of the personnel under the subdistrict administrative organization of Saraburi Province. When
classified by sex, age, overall difference is statistically significant at the .05 level. Education
agents experience in the position.an overview of different but in overall significantly at.05

2.2 Problem administration of child development center, according to the
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opinion of the personnel under the subdistrict administrative organization of Saraburi Province.
When classified by sex, age, overalldifference is statistically significant at the .05 level.
Education agents experience in the position. Anoverview of different but in overall significantly

at .05

Keyword: Education Management, Child Development center
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Aeudl 2 uuuasuaABIfuan Az dyvinsuIIsdansAnugudiam Wnidnma
AnuARILYAaINIdIiRBIANIsUSINSdIWIUa Jaminaseys Tu 5 du

3. MIENaUATIAABUAMA YRR BTl

3.1 Anwienans fan wazuitedifeadestuanmuazdamnnsuims
Jan1sfnsaudimunanauauAniureIyraInsdinesinsuimsdisiiua Jminaseys
9

3.2 nsganmuazdynnisuimsinnsfinwigudnamnindnaiuanufaiiuees

yransdeinesfnsuimsawiiva Jandnasyy3 wWeduwwmsdumsadaniodle
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3.3 aauvvasuay lnef3deldimunduusadulinseunquusuaiiduuslunsou
wuade WukuLdaUn NN SIEIYSEINMAT (rating scale) §T 5 sedu ielHiuaiesiieluninifiu
suruteya Weldifueieslolumafiusiurndeya

3.4 vafuuzinNe1NIEIUTAYTINEnus Asreaeuiadesiiefiaiing ileofiansun
ﬂ%wiﬂﬁaamﬁamazmmmuﬁwaummﬁﬁmuﬂ

3.5 N15ITIIANUTEINTS (validity) §ATelsiuuuaeunufiairsaiaiauseansd
Uinwiitevemnuiiureuiletaussediderngy d1u 5 au maduiinimaenndea (index of item-
objective congruence: 10C) [ilonsi9aeUANLLiBnswaiom ﬁ?jwlﬂ%@ﬁi’mmﬁmﬁ%ﬁmmaamé’m
9E5enINN 0.5 - 1.0

3.6 nMsAMLTesiuvenaieile (reliability) truuvasuniuiiuivusaudloudaly
naaadld (try out) fuguImsesdnisuImsdiusiiva aundnesdnsuimsdrusuauazasigual fAnd
Taildngusnegng S1uau 30 Au WievmArandeliuvesuuuasuny

3.7 YnvvaeunuildAuainnimeasdinnatiu smmeanudesiuseiEnsmen
duUszanaueaninuesnsauunn Cronbach’s alpha coefficient)(W235mil n35mil , 2540, wtin 125) Ex
nmsmardeiuresaiedeldmnuidesiuaniwnisuImsdanisAnwiminiu 987 uazAadn
Besulgmnsuimsdanisanwiiniu 981

3.8 luvaeunuivaasdliudl iauerearnsdivinuinednudiitevean
Wiuveuuazdnfuinuuasuanunduativauysal Weltlumsidususadeyaluniside

4. MITIUTIMTYA

YONHIENUMINGNFET VA WNERT DewrenasnnisuImsdiusiua luwndamnin
asz3 Weverrmeyezilunafvieyalunismeuuuugeunumesnuifvieys §ideinnuiy
WUUABUDNUAUAIEFAIE

5. afAnldlunieszsitoya

5.1 Mae3auay (Percentage) 91Nans (4338 @3knAnAsud, 2553, wih 90) 3la neg
Wi, 2542, i1 179)

5.2 mymAnaay (Gla news, 2542, nii 181)

53 mimmtﬁmwummgm (standard deviation : S.0.) (ila neauw, 2542, %11
184)

5.4 addnldlunsveaeuanuigiu naveaeuviniiiudasesiodu mamaaeud (-test)
(@336 AslaanAsug, 2546, i 255) kaEN1TIATIERANLLUTUTIUINGAEIIATIENAULUTUTIUMUY

a6 an

uFET (one — way ANOVA) (a33¢) Aslnanfsue, 2546, win 124)
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5.5 MINAARUANNUANANTI8AMEITN15VeLYN (Scheffe’s method) (F-test) (g3

o

N eusshudng, Weuly wenw, wavynd Wuslve, 2545, wih 301

NaN15I38
INMTITBLTDY @40 1MN15UTMTTANSANw ke Ty nsuimsdnnsfnyivesgudian
WNLEN AUAMLAMTILYBIYARINTAITRRIAN1TUTITAIUAIUA Faninaseys aguuszuiananis

Tasiveyald Al

1. gmovuuvadeuawdnlvaidugvie eng 49 Yl WnsAnwniseiuUIyges Wy
a1nTnesAnsUIISAWUakaziiusyaunsallunisiieny 5-10 ¥

2. anMsuImsnnsfinwigudianndndnauaufiuuesuaainsdain
aaAn1sUIMsdIUa Jwdnaseys nuilunnnuwagseiuegluseivunn TngSesdwvanunnly
o loun dunisudmsnuegiaduszuu dmunsadane ewasnisiidausiu AMumsuimsdnnms
YAAINT ATUNITINANNLINTBUUALAUIATAIATUANNUGBASTY AdEY

3. Jgywinisuimsdnnsfinegudimundnidnaiuanudaiuresynainsdsinesdnis
Usmsdiudtua Jmdnaszyinuilunnsiuuasseiusgluszdutes lneSswduanunluley
Lun Aunisadanietieuaznisiidiusiy Aun1susnisauegiaduszuy dunsuinisdanis

UARINT AIUNITINANINLINGON HarAIUNIATNITANUAIINUADANEY MINFIGU

a @ =

4. nswSeuiisuanmuasdyminsuimsianisnumaudimuidnidnauenufniiuges

a

YAAINIAINRBIANTTUTIIAIUSIUA TIninasey3

q

4.1 anmnsuimsiamsfinwgudiandndnaiuaufaiuuesyaainsdainesdinis
UImsdsua Sminaseys wudnnansneiu luninsauwazesuuandsiuegiteddgmnaia

M526u .05 918 ain1sAnwIwans1aiuy Tuniwsiuwagsieauldunnareiu dunimiiiuay

o w

Uszaunsalluduvisiuandreiu lupmsuldusnansiuudeauianaeiueg dldeddeynisad i

AU .05

@

4.2 Yymin1suinsdanisfnwaudiaunandnaiuanudadiivresyaainsdain

o

BIANTISUIMTAWMUS Faminaseys wel oneisnaiu Tunwsiuuassea unndnsiueeelved Aty

MeEdiAvsEeu .05 dinsAne duvanti warUszaunisallusumisiianaiu Tunmsaulduansia

o w

AulATI9AULANANA Uity d R saRATISEAY .05

afUsena

n153deEesan kel nInIsUInIsTaN IS AnwIgUETRLIANENAINAUAALTALYDS

o

yANsdainesAnIsuIIsdIiva Sminaseys fidethunedunenalaeiail

q
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1. anmnisuimsianisAnnlymnisuinsianisnmaudiaminnianauauAniiu
YBIYARINITHINABIANITUTIMTAIAIUE TainaseysiunmMeInkas gL nuddanInnsusmsin
msfinwaudiaunnidnegluseduinnyniiug denndesiuauifeves namwed wnawd (2552, wih
49 - 50) ldAnwiAaiunsuIsiansgudiauindnvesesdnsuimsdiudivalusineusila
Fandanzien aumnuAniuvesiiiieades nanisfnwmuin Ussmnnslumsfinwmemneuinninume
nags dlvgyiiszaunisfnwegluseaudseufnwineulans ausauwad ATwLENTNan189ANTs
vimsdrudvaludmlng ssesnainsassiumdadussevingt 2-5 U waglilfiuszaunisallunis
vhuRgdumsdaaduimuinisindn daunsuimsianisquiimundndnlunnswegluszeu
un dlofinnsunduseduegluseduiins 4 §1u fe drunisuinisauialy Funisuiansau
UUsEIIA MUNSUIMSNUYARS Laziun1suImMswivnig wildulymevassanuaudniu
vosaunUUABUnAe HdedinluSosuussuna ormsanuiinlimanzay uazdauaiinvavinue
voansidufguaidinidn dwsunanimmadevanuigiu WulunwausRguidaly Aensusmsdans
AudimuAnaNTeIeIAnIsUIsd s uatud el Jmianetegluseiuunn

2. YJgmmsusmsdanisfinsgudiaunindnauanudndiuvesypainsdainesdinis
UImsdiuinua dawmdnaszyslunmeiu egluszaudes wuinlidgminsuimsdnnisfinurgudiamn
winidneglussiutoslunndiu faftawisevesatauin uilsas (2552, nii 51) l6dnwdaminis
UImsnuguiiauandnnewnadiluin Swiaguasiesid Tu 4 du fe Aun1suimsnuivinig
fumsUIIsNUlY FMuMSUIISINGINS fMuUMSUMsLYARE mMumNARLiYeRnKIEnns
g1lne 191814 ﬂgﬁl,?:m 91 291 Au/gU Wensusgiudyminisuimsaudousunounusiluie
Janinguas1ysill wud lnesiuuazseduddymegluszduliunats snidudnwisnisdinedl
AVIUALADNSUTSNULAETINNAIY MUNTUINTIUGINIT waduyaaing Teglussduunn uaz
wuihgudunamFeniusine 1wy Yan gunsal denisiieunisaeu gilensdnAansu uazuuIns
Jauszaunisaluniin wUssna1d quddessuniseanlddnesunniiliyaainsuineiyuas
fddladamarionisdnuszaunsaiuiifinuazausine seseus naeayaainsfivineug Jszaumsal
Frumssdununglugud senunisuimsnuresiuimsausiasinuemandnderesngiides

3. maUeudisvanmuazdymnisuimsdnnsfnugudinuniinidnaiuaufniiuves
yAaNsdainesAn suIMIdIiua Sminaseys

3.1 dnmsuimsdansfinwigugiaidndnaunnufaiiuresyrainsdsinesinis
Uimsdsiua Smdnaszyiifinesinetu nuiitlunmssuasesuusnsiuegisdidoddameaia
fsesu 05 91y lnsAnwfiseiuluamliwendeiy duwmimii Yssaunisallusumdsiisneiy

o W

w2 Tunmsiuliduananesdu wilusiesiu andnsiusedded Ay mead Avsenu.05
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3.2. Yyminisuimsdanisfnergudimuiinidnaiurnufsiueesynainsdein

°

BIANTUIMTAINUA TminassysaTmasisiunuIlun ns ke eiuwanaeiuegelided Ay

S o

MeEnANsEAU .05 91gRuanAsiunuITluANTIkAE A ULANANTueg Ty A Ay n1saiiinsyau
05 @nsfinw dundsihfwagyssaunisallusundsiiuandsiulunnsanliwanssiuussieu

'
aada

upna1siuegNTEd AN NEIANTZAU .05 danndasiu dluuud Unuad (2548, unAnge) laAnw
an1muazdgrin1suSMITNUALERNRILLANIANYDI89AN1TUSINTEIUAUA Tudwmiaunusiil Tnedl

U q

InquszasdiiteAnunaninuazdamnsuimsnugudtanindnvesesdnmsuimsdmsiualudmin
Unusnll Suunauvuavesesinsusmsdusiiva Seran1sidenuin

1. 4NNNNTUTMNTNUTBIIUETRILIANIANTRDIANISUSINSd I Ualud v Tn
Unusll Tnennsaudanmmsuimsnuegluszauiin 1 au fedunufanisiniseueglusyiuliu
nana 5 fudesddu il funuemsanuuarduneden Fussmsmstuuasian funuinng
ATUITUYARINTHALAUNUANUFIRUST UL TULaE N TUTEU NS

2. Jgmmsuimsnuaudimuninidnvesesdnisuimsdnsualudmiauyusid

[

Tunamsauegluseduliunans 3 U SeeE1Audall MuNEIvINg AU kasduInaeuas

e

1% I £% a o £%

AunuyranseglusEiutey 3 Ay Teed1Aunall A1UTINNT NSRULALITER AMUUANFUTUS
fuguyularn1sUsEdiusuagaunufansinE ey
3. HaN13ANYIUSHUTIBUAMIULANAIYBIENINNNSUTNTNUALETRILLANAN TS

2IANTUTM AU UAUT W IAUYNEIT TIMUNAINVLINYRIBIANITUTINTEIUAIUA WuTTtunInTI

'
o w aaa

2ANsUTITdIsvaiifvinauand et elitudyneadnd.os 2 dufedueinisaauiinas
Fanndon Tngewdnisudmsdiusivaruialug fanmnisuimsnuannnitesdn susmsdiuiiva
YPUIANANRAZVUINENLALATLIUYABINTNUTIBIANISUTIsd IS uaTwInlngTanmnisuinsau
WNNMeIENIsUSIAUaTIAEn Suglinuanuuansi

4. wan1sSeufisudgmnisuimsnugudiamninidnuetesdnisuimsaiusiua

TuFnTn TIMUNAIUVUINVBIBIANITUSIITAIUFIUA TUAINSIUNUIIANISUS I SAIUSIUaNTULIA

'
aa

Ansfuddyminisuimsnuuanaeiy egreldedrfgnisadfinsyau.05 Weseufisuldusieaiu
WU 0IRNSUIMsAIUSTUaTvuaanLazvuInnas SlymaunnnitesnnsusnisdIusi uasuin

IngjegaiifudAyn1eadin.0s 2 AuAsAILIVINITUAEAIUUTINTNTRULAY AR LagNuI109ANIS

] o

vimsdausvanilvuimdniilgminisusmsnuninninesanisusnisdudivaidaunalng ol

o a

WodAYM19adian.05 4 Aufe AUIATANUNLATAIIARBY ATUIIUYARINT AUIUAINITERSEY

o

WAZAUIUANNFURUSAUgUBURAENITUTEVIFUNUS
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\Wuszuu InsuszsidunanmsufoRedifeanudusssy yrainslésumsiineusuduuun@nw i
pgsahauaLieWa ez iuAnen MU IYAAINT
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2.2 msfinsfnwidieudisunisaiununisuimsdanisfinuaudimunanan lu
dsinesdmsuimsdiudiva fminaszy3 wlethnaildainnisdnuluidunuimansdidununia
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Abstract

Dramatic development of information and communication technology changes way
of people life and affect all parts of society including health, science as well as education. This
article aims to collected mobile phone application for teaching chemistry. The applications are
classified to 6 categories: 1. Molecular Viewers and Modeling Application, 2. Molecular Drawing
Application, 3. Periodic Table Application, 4. Literature Research Application, 5. Lab Utility
Application (Flashcard, Dictionary/Reference, Search Engine, Calculation and Instruments) and 6.
Application for Teaching and Demonstration. If the using technology is one of the competencies
for teachers, chemistry teachers should learn what the chemistry application is, what its utility

is, and how to apply in classroom.

Keywords: Chemistry apps, Chemistry education, Mobile chemistry apps
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fussudvateanissuil 20 auflsfuanissudl 21 welulaBansaumauaznisdoans
(Information and communication technologies #58 ICT) din1sWmuiluegnesiasa v¥inlw3sn1s
Ansedeans JULUUYEINSARANT MABmauNsTAnsydeyanie Wasuuladly FansiBeuuiasi
Amanan1snNUNNNIAEIUTINEWUNISANYT (Pence, Williams & Belford, 2015: 693) Tutlagduns
dnisoyaseuladlilisiinegiiivinisdeseguinaeneuineiiviniy uidaudnlnglutiagiy

v e A A

aunsauindedayainag anlnsdwisiefe Wesnnlnsdwidedeflefiminu azmnuazdredens
W wazanunsadndiduledldiedndinisdendesudygmdumesidn Ussnaufuiinisudadu
yanmanaings sihliinsdwifiededisaignas daulnsdwifledeudutmnevndnvesind auuey
wandusaziuiusiwestunsasimadenlmdliddanhdvledvseseundinduasainuazsiais
Ty (Pence, Williams & Belford, 2015: 702)
nsisvunsasulueuisudulnginazuladlidniFeuinlnsdwidiefodveuiou lay
faounosi wndesiofomavanivilig Fourinauislunisidou (Distraction) uiid1asiinansided
LLamqiﬁLﬁudewsﬁwﬁﬁaﬁaﬁaLﬁudauwﬁwaa%imﬂuméﬁamiuﬁmqffuiﬂLLa”a (Pence, Williams &
Belford, 2015: 703) $18471UN159989841A59N15 Speak Up Research Project %dlﬁ"ﬁﬁaﬁmfju&f’gasm
1 3 SuauiduinEsuiudssduiuoyuanuiunia 12 (K-12) agfaou uazfnasesesinidou Tu
3 Uszina Usenaunig ansgowsng 0aamside wazkauinl nan1s3de wudl giseudiulngaeld
Insdwiflefeiiotiglunsvhaiuiinguoumne isldlunsindedeasiuiiieunsengegudniuusyi

[%

widulngjaznszimauiniSeu (Project Tomorrow. 2013) Tayadauandlumnisng 1

N o a =

M5 1 nsldinsAnsidletievestniSewiotislunisiseuiuasnsvinstnu

Souaz UL
Tmguszasavensidinsdnsidetie -
N6 | 19 | LN 12
dedonnudeansiuilewiionunuiingueumng 39 65 67
14 Facebook v¥hanuiingueumneiuiieuluvios 19 35 40
T nsdwidefomesumdwionsthuiinguouvane 11 28 35
pialessulatiitevninaulunisvinistiu 29 30 33
14 Twitter (iedeansviiefnnunuindeuliveaiiousvios 7 20 25
fnsia/Aoanstuiiausiuviedlagld Skype wiomsaununoaulal 20 29 26
THueundinduuulnsiwitiefoiiemdoyanienstuliniuszuy 15 24 25
Tnsdwisledeiiefissidernudeansiuagiaeu 7 11 20

i (Project Tomorrow. 2013: 8)



AN \
Y

146 | YN 7 avUN 2 wnvaaw — Daureu 2563

—

daludszmelng dayasinnisdrsranislddumesidauazindotednuseulatainuszyins

Inevianun 68 druau wudn Wudlddumesilauinndt 38 dueu wazain 38 duauiildnuaietiy

vy
¢ o o

dapuoaulaunidu uagluwulfiflddumesilaimuinsdwidedonnds 34 Sruau uaznanisd13am

a

wuaulnefigunsalfdviafedudndiudad Insdnvidlefionnuszinn 96% Insdwvifiefionduausn
T 64% ApuRIABSULUUNNIINTOUUUAILRY 27% wazuiiuidn 11% wazaulveldinanedelunisld
a s & 1 a co S a o o D2 s & L =] a

Sumeiidnsumaufiumeiaaldz/mnniadefuas 4.45 Filus uaslidumesidarulnsdnsidetionie
Tuag 3.53 $lus @AAN151Y Intemet wag Social Media a1an 2016. Auduesaulai) Indeyatiemu

wansliiudn Ussrnsinedulnaiiinsdwsiiletie wazidnfansevieduwnesidaiuiosas 50 veq

4

UsernsnaUszing wansdsatiuandliiiud Insdwidiofearadudiunidumsdisdinvoseilu
Yaguuluua

mansAnwagiiiui nsiaumealuladfifesiuinsdwislofessnannlunassuiiiuan
fnsiauueundinduiifsrtunmsdsunsaeunnniussidunisaeuiviad fenmsiamaioudie

wiTisEavEHatiu daeusesianisseuiiiaenndesiusssumivesin lnedansSeusligiseuldas

Y

floujuRiieliiunisiasuulasluszAuumnnin (Macroscopic level) udadudeulesdandunaiiug

Y

v

mesuremaaillusyiveuna (Microscopic level) uagiunuvediasungluseiuayn1Atuiigny

deydnwal (Symbolic level) (Wa3 suneon Idefvg, 2558) n1sldusundaduvulnsdnifiofodu

wiseenisndiglingiaouiansiseuinnsedulvidiseuianisiseuiuasiinauaula ilvgseuls

q

Wiun1susingnisalnislussauannin seaveynia waznwdyanval lneduiuinguszasdveuey

nAltuudazUsEI LA SEAUANNI U UVBIS B
nsldueundindulunisdnnisieuiiviaddidunisysannisnistdmaluladfidnisew

o =2 £% 1 o o

thanwdungegudluinuszdriu Ussneufumsiannmeluladifiieafugunsadoasluiagtud
fiusavsuarilinsldnuiufauiusiuglduntu Seildmsldaun sulruduiteuedrunivansly
nyjtiniseu WnAnw (Harris, Mishra, & Koehler, 2009) Uﬂnmmﬁﬂdnﬁﬁwwﬁﬁ’aﬂ'ﬁLLasaﬁmm‘maa
sdnwiisledo woundinduiiisadestumanimaail dos1dn wazdaiauouuzlunsinnisiSounsaou
Snedl Wielinisnnsieunisaewiviedifianusiuats dhauladmiuindeuwndnm uazdenados

o

uiiAmansianUssnakas NS snulugalnewaud 4.0 sely

szuuUuinisuulnsdniisieda

seuulfuanisuulnsdnidieded 2 ssuulng Ae szuvujudniswuuleleted (iPhone
Operating System %39 i0S) wagszuuUURNIsHULLIUATOYA (Android) WeaesszuUiannsaldny
Idwanuansuazgliannsanilnanuasindueuniindulugdnsdnitiodoldlnense nsimuily

pg195705vaunaluladrouiwwmesluszuuaang vlin1sanlnanweundeduaitiuds
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Insdnvislodelalusrerdusinga woundinduiindndduunanuildminglideaildaneluns
ailvian dsdmiuinGeu dndn vieasiiaulaannsamaiivanuasfnsadethlUliAaUsTo
folu Sniafifne (Huang, 2015: 625) na17971 axnudeundieduuulnsdniiledefiAsfuindi
anunsanntivanlansazeglussuuljuRniswuukeunsesauinnitlussuuuuinisuuuleloted we
woundieduluszuuufdinisuuuleleeaiidealddelunsaniivanazdamnmnimiedilaidu

A15YNULINNT LB UNAATULUUNAABI LN lusEUULR iU

' ¥
A A £ 1Y =

waUnaatuuulnsAnideteNineidesiuiail lngdlunauaIvivn Usenoume iadlnugiu

«3

I3 a & A

WIBUNIY LATAATIEN LATLTANENS kazT el Aakandlunise 2 wazwaUundmduuulnsdniidane 7

IUUAMUTEAUTDETEU Usznaume seauduilseudny seaugaudny) (ATNugu) szaugaudny

(AflTuge) uazszAudadindnwiuaziniadl Asuanduniss 3 selull

A58 2 weUnAlATudmSunT@AT AN LENALEIUIYN (Huang, 2015: 623)

GUNMI

seuuUuinisuaunsasn

szuulfuiRnislelaiea

3D Molecular Models, AtomDroid,
Molecular Constructor, Molecular
3D, Molecules, Trendy Chem?,
Chemical Compound Information,
ChemistryAid, Chemical Dictionary,
Chemistry Acronyms, Chemistry
Cheat Sheets, Chemistry Formula
Calc., Chemistry Mobile, Convert
Pad, Elements, Molecular Viewer
3D, Periodic Droid, Periodic Table,
W Chemistry Handbook, Chemistry
Quiz, Chemistry Speed Quiz,
Formulas Lite, Solution Calculator
Lite, Table of Elements, Periodic
Table, Periodic Table2017, Periodic
Table Educalabs

AL Chem, Trendy Chem?*,
iElements, Chemistry Formula
Practice, The Chemical Touch Lite,
Chem Pro:Chemistry Tutor,
ChemCrafter, CMM Molar Mass
Calculator, eDistribution, Chem
Lab, Chemistry Flashcard(s) Lite,
Elemental, Gas Laws HD Lite,
iGasLaw, LabCal, Lewis Dots, MCAT
Chemistry Flashcards, Mendeley,
Mobile Hyperchem Free, Molarity,
NOVA Elements, QuickElem, The
Elements: A Visual Exploration,

VideoScience, Chemist App.

2. @iidunsd

AtomDroid, Molecular Constructor,
Molecules, Polyedres augmentes —

Mirage, Isomerie Z/E-Mirage,

O=Chem, 3D Molecules-Pocket
Guide, Chem3D, Chemistry By
Design*, ChemDoodle Mobile*,
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seuuUuinisuaunsasn

szuulfjuiRnisleleiea

Geometrie des molecules,
Chemistry by Design*, ChemDoodle
Mobile*, Molecular Viewer 3D,
WChemistry Handbook,
ChemSpider Search, Jmol
Molecular Visualization, Organic
Chemistry-Alkanes, Organic
Chemistry Terms, Organic

Chemistry Visualized, TLC Timer

ChemDraw, ChemSpider,
Elemental, Green Solvent,
Molecules, iSpartan, Named
Reactions, Organic Name Reactions,
Learn Organic Chemistry
Nomenclature, MCAT Chemistry
Flashcards, MobReg, OCE, Organic
Chemistry Nomenclature
Quizillator, Organic Chemistry Test
Bank, ReactionFlash, SPRESImobile,
Organic Chemistry Essentials,
Experimental Organic Chemistry,
Organic Chemistry: Practice Tests
and Flashcards, Chemistry By

Design

3. WIAASIEA

Chemistry Helper, EMD PTE¥,
PubChem Mobile, Scholarley, W
Chemistry Handbook,

ChemSpider*, Solution Calculator

EMD PTE*, ChemMobi,
ChemSpider*, GC Calc, Green
Solvent, LC Calc, MolPrime,
Molecules, Molarity, MS iCalc

Lite
e . Chemistry Mobile, Convert Pad, Atoms in Motion, Insensitive,

4. WY aand
W Chemistry Handbook PyMOL
AtomDroid, Biochemistry, ESmol, Bio Chem Tech Lab, +Amino-,
Molecular Viewer 3D, NDKmol, Amino Acid Tutor, Biochem Euchre
Promega*, Chemistry of Life Deck, Buffer Calc, Chem3D,

5. Al DailyCalcs, Promega*, GenelLink,

Genetic Code, iMolview Lite*,
iProtein, Molecules, NutriBiochem?*,

Qiagen, RCSB PDB Mobile

naewmg * nunefaweundinduldlans 2 ssuudfiang

(@rsradfianfinann App store wa Play store Jufi 3 Tquieu 2560)
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M58 3 weunaintudmiumsasiviaiuenauseduvesiseu (Huang, 2015: 624)

JEAUVDIISEY

seuuUfURnsueunsesd

sruuufuinislelewea

1. dssufnwInou

EMD PTE*, Periodic Droid,
Promega*, ChemistryAid,
Chemistry Quiz,

Table of Elements, Molecular
Constructor, A3, IPST Chemistry

EBook, Chemik 1AS03a1Aiinf,

ChemCrafter, Chemistry Formula
Practice, EMD PTE*, iElements,
Molecules, Promega*, The Chemical
Touch Lite, The Elements: A Visual
Exploration, NOVA Elements,
QuickElem, VideoScience, IPST

Jang M131951%), Periodic Table, Periodic | Chemistry E-book: Chemistry
Table2017, Periodic Table Reaction, IPST Chemistry E-book:
Educalabs, ChemPack, Chem Pro: Chemical Bond, IPST Chemistry E-
Chemistry Tutor book: Periodic Table, IPST
Chemistry E-book: Polymer, IPST
Chemistry E-book: Atomic structure
3D Molecular Models, Amino Acid Tutor,
*ChemDoodle Mobile¥*, ChemDoodleMobile*, Chem
AtomDroid, Molecular Constructor, | Pro:Chemistry Tut or, CMM Molar
Molecular 3D, Molecules, Mirage: Mas sCalculator, eDistribution,
Molecular geometry, Polyedres Elements Test2, Elemental, EMD
augmentes — Mirage, Geometrie PTE*, Gas Laws HD Lite Genetic
des molecules, ARMolvis, Code, iElements, Molecules,
Chemical Dictionary, ChemistryAid, | iGasLaw, LabCal, Learn Organic
2. qmuﬁﬂm Chemistry Cheat Sheets, Chemistry Nomenclature, Lewis
(Lﬂﬁﬁﬁug’m) Chemistry Formula Calc., Dots, MCAT Chemistry Flashcards,

Chemistry Helper, ConvertPad,
EMD PTE¥*, Periodic Droid, Periodic
Table, W Chemistry Handbook,
Chemistry of Life, Chemistry Quiz,
Chemistry Speed Quiz, Elements,
Formulas Lite, Organic Chemistry-
Alkanes, Organic Chemistry Terms,

Organic Chemistry Visualized,

Mobile Hyperchem Free, Molarity,
OCE, Organice Chemistry
Nomenclature

Quizillator, Organic Chemistry Test
Bank
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seuuUuinisuaunsasn

szuulfjuiRnisleleea

Solution Calculator Lite

AtomDroid, Biochemistry, Chem
Doodle Mobile*, Chemical
Compound information, Chemistry
Acronyms, Chemistry Helper,
Chemistry by Design*, Chemistry
Mobile, ConvertPad, Molecular
Viewer 3D, Promega*, PubChem,
W Chemistry Handbook,
ChemSpider*, ChemSpider Search,
Jmol Molecular Visualization, TLC

Timer

Buffer Calc, Green Solvent,
ChemMobi, ChemSpidera),
MolPrime, Named Reactions,
Organic Named Reactions,
Promega*, ChemDoodle Mobile*,
Chemistry by Design*, Chem3D,
ChembDraw, Genetic Code, iMolview
Lite*, MobReg, NutriBiochem?*,
iSpartan, PyMOL, RCSB PDB Mobile

4. Judndnwa

CY a
UnLAL

ACS Mobile*, AtomDroid,
Biochemistry, ChemDoodle
Mobile*, Chemistry by Design*,
ESMol, NDKMol, Molecular
Viewer 3D, Promega*, PubChem,

Scholarley

ACS Mobilea), Buffer Calc,
ChemDoodle Mobile*,
ChemistryByDesign*, ChemMobi,
ChemSpider, ChemSpider, GC Calc,
Gene Link, Green Solvent,
Insensitive, iProtein, LC Calc,
MolPrime, Promega*, Mendeley,
MobReg, MS iCalc, Qiagen, PyMOL,
RCSB PDB Mobile, ReactionFlash,
SPRESImobile

RUBLAR * ynefaoundindulldlé 2 ssuuUfoinig
(dr999ufiANR1N App store uaw Play store Jufl 3 Jguieu 2560)
unenuisuunueUndindumaaiinumsiluldusslewdld 7 Ussan dil 1. wuusiaes
Imaqa (Molecular viewers and modeling apps) 2. mﬁmg‘d'ﬁwimaqa (Molecular drawing apps)
3. a1519819uazan’ive s (Periodic table apps) 4. :1uideniuaiiuaziaiifinya (Literature
research apps) 5. UUAN15wAd (Lab utility apps) wag 6. N15@@Ukagn15a15m (Apps for teaching

and demonstration) Lag 7. NSNAGDUNIONUNIUAINIT (Test-prep apps) AiT1uazLdenne Ul
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1. wuudnaesluiana

Jagdumaluladnispsufiumeslaimuluagniminds vlinsuanmwanunsfiavunidiae
Tnsdnviflotio louna uwiiviudn viendeereufinnesiauazidonuintu Snikduandasasng
Tuanauuy 3 JAld wasnsenierssausluanaaunsnvhldhefsnaeidudavuniieminiy
wouwdiatuiinansuuudraedluianaiivhauuussuudfoRnmsuounsoss 1wy AtomDroid, Molecular
Constructor, Molecular 3D, Molecules, Mirage: Molecular geometry, Polyedres augmentes -
Mirage, Geometrie des molecules, ARMolvis, 3D Molecular Models, 3D Molecule View, ESMol,
NDKMol, Jmol Molecular Visualization, Molecular Viewer 3D, Organic Chemistry-Alkanes It & &
Organic Chemistry Visualized 1{udiu druneunaiaduiiviauuuszuuufianisuuulelewea 1y
Chem Collider, Clear Organic Chemistry, Chemistry By Design, Chem3D, iProtein, Molecular
HyperChem Free, Molecules, iSpartan tag PyMOL ai’auuaﬂm%m%’uﬁLLam;siJi'NImaqamamﬁﬁ
annsauanINALAT 2 sTUUURTRNST 1w iMolView Lite Husu

Tuiitaznanisvazdonuiueundindurindy ueundinduliiana (Molucules) azuans
Tassadreveslusiunazfiduie druuaunaiadu PubChem uay Protein Data Bank (PDB) tufl4
mmmﬁuﬁu%’auﬂaLﬁ'mﬁumﬂiﬁ waUndATuarneNnsass (AtomDroid) aM1auandlATIAS L UULEY
(skeletal models) uazndanuituszvasluiana uonainiueundiadu Esmol §l¥arunsndsu
Tnssadramedweslddunuusiassuduly (Ribbon models) aududsslowilunisiioudvduad
Lﬁaﬂﬁ]’]ﬂﬁﬂu’]imlﬂmi‘dﬂi@ﬁ’maaﬂLLUULﬁuLaEJ’m%aLLUULﬂaﬁJ’J@:?JEN DNA, RNA waglusiule fsens

lassasdluanannueundiatuiuuanigy 1

U 1 Mmegdlasasluanadnuaundiadu Mirage: Molecular geometry

it https://play.google.com/store/apps/details?id=com.miragestudio.geometrie


https://play.google.com/store/apps/details?id=com.miragestudio.geometrie

%nzmau 256 3
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woundndudlidmiugsuiduanaiiuselovisonsiSounisasusgnamin eswinnnsg
Tassaiiawesans axvih g Sowimudiladosusidamieaszuinaluana (intermolecular force)
afiniovie (Steric effects) uonannil vsweUwAATuaIsIABUlUIsEMIUUTaediana
WUV Space-filling model waguu Ball-and-stick model az1duuselevifuanufnufiviawaau
sutsznailunisteYannisaou videnuudiaedluanatiuuaninidevig

nsluoundiatunansguidluanatiuenainsiulsslovddmsugSoulussdunsinundu
fugruuarlussdugandnuuds Suduuselonidensidedugedne dsnisilassaiswesansandy
Uselevdons3den1een lngamenisaisiuseiuseniluanavesewazlusiudming nsldued
waladuusussanannsoviunsvinvesiussuazussdamiorszuinduanavesansld (wu pip
stacking wag H-bond 1ufu) (Huang, 2015: 627)

2. m3naguieluana

LLa‘UW5m%’uﬁwmulﬁﬁgwuszuuﬂﬁﬂ’am3LL‘U‘U"LaIaLaaLLazLLaumaaﬁ WU MolPrime uag
ChemDoodle Mobile (743U 2) woundlAty ChemDoodle Mobile l¥audg @snsaaluianaly 3
ffuarmunmraaUnn3ures NMR ag1s18ld Fosrinvesioundiaduife lunestufiardivanlsng
ldanansatufinluanaineld Fonduweundindulunestuiidealidewintuiazamnsatuiinld
woundintuisassiifiusslonidmiunsiSouaiitug vilinsuseas Beaesvesiuse U
Tuana aruilinvedluiena uarlassaiuuuiida weundnduivhnuuussuudjiRmauuuloleiea
Aldlun1snagusisluana Wy Elemental ddldoyaifisanedmiunisneluanaiieuasidudou
wnzdmiumsiFeuluieaisusaznsfeufoinised duweundinduiilineguidduanailioy

NYLATELAINWARDAFUALTT18 LWL ChemDraw



0756/77@03?@ fJﬁSﬂ)ﬁ?E?/wmm;vW7§wa7@dasvz/njjzwwﬁm? | 153

M W

$

()

A. MolPrime B. ChemDoodle Mobile
5U 2 fegramsuananauaUnaiatu (A) MolPrime uag (B) ChemDoodle Mobile
fis 3U A. https://play.google.com/store/apps/details?id=com.iChemLabs.ChemDoodleMobile

fian 3U B https://play.google.com/store/apps/details?id=com.mmi.android.molprime.

¥ v
Aa o Y o

Uszlewiarnueunatadulunisiagusisluanaidiiviessnunisaou uaziluldiients
Uszilunasendnensiieus (Formative assessment) 1wy lun1siSeulaiidunid agiasuaialvidniSey
1a5UluanavesaIThUY 2 TAUUNTEA1Y mmfmmiuLaQaé’ﬂﬂdn%ﬂﬂ%y’wul,t,aﬂwﬁLﬂ%’uuu
Tnsdwvidledte Tnoueundinduasiimaudlaligndedldviuit andunsiaouuasinEeuieuiueivne

a

AiAndu dadeidumatweundindualdlunisFeunsaeusasndunimrnasuanudlavesiizou
o1

3. M35 MUaTFNTAYDIEA

m3esntuInduiiladifyresnisisewadl ﬂ’ﬁﬁ’lLGUBMWiWﬂﬁﬁQLLUU%ﬂLam fie M350

Y Y a

Wuwuulidifes vie 2 fRnnisdonieusiunszay Geerahlififeudnanudentng Jagiuiiuey
walnduvulnsdwsiilefefiuansmsesmlunuy 2 7 v3e 3 47 fanusaldneundeiiufduiusiug
14la éhasiml,aﬂwﬁm%’um'1iﬂqmff;ﬁﬁwmu‘uuizw‘ug’jﬁ@ﬂmwulaial,aa Wiy iElements, Elements,
QuickElem, The Chemical Touch Lite, The Elements: A Visual Exploration (Aearlganglunisaiu
Tvian) duueundiadumsivienluszuuufiRnisuuuiounsoss Wy Chemistry Helper, Periodic
Droid, Periodic Table, Chemik wag Table of Elements Wudu @1uuounaiaduityinauldnsans

seuuUfjURN1T 1w EMD PTE


https://play.google.com/store/apps/details?id=com.iChemLabs.ChemDoodleMobile
https://play.google.com/store/apps/details?id=com.mmi.android.molprime
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A. waUnaatu Nova Elements  B. waUndiatu Elements: A Visual Exploration
5U 2 fegemsuaning A Leundiadu Nova Elements B. weunaiadu Elements: A Visual
Exploration fisn (Huang, 2015: 632)

wanALadu Periodic Droid uansseTosanieudisiavoznon uaziluuunaaoudus e
MUNIU waslhansauiiu1auszn13vesig 1wu Sallosnou uiaosnou dyanvalianies audanig
nenn wazdsyiinsduny wondieduiinuzdmduiniFoussfudseudnuuiodndnu filgeu
iw%wmﬁﬁyugm diu waunaadu iElements LfluLLmeam%’uﬁiﬁ‘ﬁaaﬂaﬁugﬂwmﬁm Wy o
dydnualfnades wwveznon I001A AMUNUILUL JALHOA IANABUMAT AIUTDULKIVBINTT

asuwial Amusouwksvainisnatalule anureandindu ndsnulessluadu Adildnlnsiun1AIn

o ada a =

Alprmau (Safuuulantaud SAlwILNesINad warsSalilany) waswoUnamtuilrasnluninnunew

s vy

duAutayaiiiuiy agaeuainsaldlunisseunisasulaswiinguiniteuwasuouranglvidudutoya

Y
AeteeiunisiseuaiiluEeaiinetag

waundndu The Chemical Touch Lite Wudnuaundindunilsibidoyafiugiuiifuaziieane

=] = I aa

Mandinenen nuarnIuaiivess SudwEnuzeenTiady uazABldninsuniin audfudazyila

o [

sefidndusiaanizi dwsulisousudunissenfivanduseuniinduiionsazduautne ieswin

U

o o

Lildssydpauinanugesndinduiidnauuasiinuann LwiLL@UW§Lﬂ%’uﬁﬂmméa%’aa&aéwéﬂﬁm%ﬂr;}:“'
Aupeiun1ses19laluegied

LeUNALAY The Elements: A Visual Exploration (5U 2 B) iuneundinduiidesderlddne
Tunsenaiiivan uiueundinduiiidenifaunimgs wazannsoldnoududldld asdaouansathanld

aoulaglifiSouiunnled azanunsasenwuukuLRninfidenadosiunisidueundnduilieligiseuls



Q’)ﬁ'ﬂ)’lﬁ'ﬂQSﬂxﬁ' 0’77@)’77%7))’777’773\1H?%Wﬂ?@%???ﬁﬂjtT/)WE\‘HW?’J |155

v
o o

Aumantiu1elsen1svessty wenanildidrefureuansusyiRvesnisAunudanminansiiaiy

azdunad nslanignnvedlavensudtunielanefiviein msldueundiatunisesariuLaunain

v
v

Puizgwligisoudiiunm wasianudilaaunifivessinniuny wazmuaiuressiglaiedy
4. UReMaAinazniuaiifng

Uagunmsdudunmiddenifuimeunsdnazyhldazanuarsings lnedldausanidivan

L3 1

TugUveslnd POF Fuiluselovddon1sAnwduadt ueundinduiildlunisdududeyanfiurieuns

'
v a

aulansluszuuujifnisuuulelateauasuaunsess fie ACS Mobile d@uwaunainduiivinanuuu

szuuUURnsuuuLeunsess 1y PubChem Mobile wag PubMed Search usu vistinoundndu

Y oy £

waneAnein g ldameileunouduauteys Tefvesnsduaudoyariussuuilefio fe derans

WM @zAINKae IS wazdwihvedudafiaunsenouauesiudlylaviui

Smart Phones, » Powerful

Tool In the Chemistry -0 EDUCATION o
Classroom

Wikama A Puncs Smart Fhanes, a Powerful Teol in the Chemistry Classroom

Catabay 1Dy
Dol 501071/ w00c0t

ISSN  oaneses

SRR e Enaae o

U3 F10E19N13UAAINE Mendeley: A powerful research organizer

fian (Huang, 2015: 632)
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N3 3 uanswaundiatu Mendeley Fadusdislunisinmsteyaiildarnnsduduunany

@

Wedaiuildunnany wasdifousesuumediin ueundintutazduduumanuludnuasi
pdpndstuiilaffaiaudanounthi weundieduilvheulifsruuljiinsuuuueunsessuarlele
w0a uaUnAinduldlumsiudunas danisienansmalnmamaiindeulderaunsvanglundguie
tinfny uazannsdfiaeulusefuuming de Llesniesensuimsianisionanssndeinining
wazvibisendaailunisdudu

5. UuAnsiadl

woUndinduiiduufoRnaaifunme weundiedumanivinldingey dnAnwldnuniu
wdnndnluesiiFouvionnass uenaniuweUndindudisuradeyaanundensdeiundet
uliluaesilofum (search engine) dwilazmnuaznanilunisiinieloya asuazerarsddniv)
Joutueundindumaiiuldluniseenuuunisiounisaeunuy “fouisundusiu (Fipped
classroom)” Gadudiflnunivarglusinaseina 823 (2515) IduisweundinduiduufoRnimmand
15 5 Usziam il 1) Tnsen (Flash card app) 2) AnTuuI3 (Dictionary apps) 3) N158UAU (Search
Engine apps) 4) \dearuIn (Calculator apps) wag 5) Lﬂém‘ﬁa/ﬁgﬂﬂiiﬁ (Instrumental apps) Faus
avtsznldlfiviiuenaeanduleduds widnsvinuiinufeatu degenislfuendduusas
UssnvilunsiSeudvuad aguldsed

5.1 UnsAn 130 Flashcard apps UnsAdielvdniseu/dnfnwiandiddnivsedeys

1#i0ungned weundindudnsdiivinnulussuufUanisuuuleletoa 1wy +Amino-, Amino Acid
Tutor, Biochem Euchre Deck, ReactionFlash wag Organic Chemistry Essentials Wudu dauneniin
FutsdiianuluszuuufoRnisueunsoss Wy Organic Chemistry Terms, ChemPack, Chemistry
of Life waz Chemn Pro: Chemistry Tutor tudu dauwsunaindutnsafildlénansssuy wy

v
1Y 1o

Chemistry By Design Wag Named Reactions \Hufu 5’mqﬂszmﬁmamaﬂw§Lﬂﬁuummuﬁlﬁaﬁmﬂ%
WnuUAiTRsA v ENsEATBLUULRY ﬁ'ﬂﬁrﬁwﬁmmammLLazsam%%u urde1nve Lo UNaLATY
wienil fe mihaevzansanaldinte Meivunve e fiinasevuinvesaw duaevuelng)
nsusafiuasdietugae fiege weunatutnsmdmiunisieunsaouivdanedl Wy +Amino-,
Amino Acid Tutor, Biochem Euchre Deck wag Chemistry of Life i usiu waunaiadudidaslunis
ndAdinazUAzeAadedunisiBeuaiidunie 1wy Organic Chemistry Flashcard wag Green
Solvent Wudu (Fagu 6) 1y msBeuTual IifinslivasiuanignslasiainuaznsSondensnosdl

Tu v3ensiSounliduvsgtugs dnsmaunsatunldlunistiednugise) wendnduiiuansinsdnd

FrenumuanuIlaidueged
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Toluene

Salety Health

Walter Waste

5U 4 ueUnaLadu Green Solvents

i1 (Huang, 2015: 636)

N3UT 4 weUndiadu Green Solvents Asuanamyilsiduresiviarate gléamnsadily
g1usIEazBuaadandiazateivasndeiunueasdwinden wazliilminufisenauild
fpn3ha i lunsiesigiasingld HPLC (High Performance Liquid Chromatography) Tagsiann

nspasunvsoLaIndaud (mobile phase) anunsaldiuniuea soozdlnlulnsd usleundiaduilay

Ao = °

Benandouiifisnuamandeuunnnin weundinduiazslidndnwnseindinnudufivesans
LATKANTENUADAIINABLANNTY uaﬂmﬂﬁuaﬂwﬁLﬂ%’uﬁé’qszq%%nwsﬁwmaﬁaﬁwazmaﬁﬂaamﬁ’aéﬁa

5.2 Anduwui3/enanssneds Unfudadniedl dndew dndnwiiSeoued dnuszau
Jymiumsmideyadiedaainuidsdeidulvguasnunluiiosayn i CRC handbooks, Merck Index
Anfuunsuazarsynsuinermaniied oniaaiivieautinianienimdneg widagtuiym
fananileanas Lﬁaamﬂﬁmﬂﬁ’ﬁl@ﬂwam%’mﬁaﬁﬂﬁ;ﬂ%mmmLﬁé’fﬂﬁasﬁa;&aﬁwéﬂﬁdw draanuay
sniEaTy

ﬁaasmLL@UW@m%“wi:anﬁﬁﬁwmhiwwﬁﬁ’amiLLU‘UIQTaLaa LU Genetic
code, Lab Assistant, Organic Named Reactions, Promega, SPRESImobile, Biochemistry Wudu way
Viﬁwmuuuszuuﬂﬁﬁ’amuwuLLaumaaﬁ 11 Chemical Dictionary, Chemistry Aid, Chemistry
Acronyms, Chemistry Helper, Chemistry Mobile, Formulas Lite, W. Chemistry Handbook, Organic
Chemistry Database, ChemInform Acronyms, Biochemistry Dictionary, Chemistry Lab Suite 1Hudu
dunendiatuiiannsaveansszuulfifin1g 1wy NutriBiochem Hudu woundiaduiindrianvianuei

filandunvilauinninnsdududoya wu Silandunisauia a151979 YRnsell vienisesey


https://www.google.co.th/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&sqi=2&ved=0ahUKEwi8z-Ok5t7SAhWIrY8KHXrBBdQQFggYMAA&url=http%3A%2F%2Fwww.env.eng.chula.ac.th%2F%3Fq%3Dcontent%2Fhigh-performance-liquid-chromatography-hplc&usg=AFQjCNG9Yqt9LIQXewC43JL4wpsD4OBWWw&bvm=bv.149760088,d.c2I
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asazanensTIeTaratetilives Wudy weundinduiindnludiduuselomidefan dndAnuilu
seuUSyees lunsSeuiviaiiiugiu wisuwnss Tuell uasaifiese

53 ﬂﬁiavﬁu?’fayja %39 Search engine apps WIUNITAURIAINANTUUIT AD Google
Fsinsuazazaindensduduteyariugiudeyaseulal urwoundieduuisssinvlddmivanuans
fu 1wy Msdududeansiadl Fonuszuu IUPAC gasiedl gnslassaine uazaut@nisnieninmiena
wilflvesansiail MetaeundiaduiiiiaulussuuufoRnsuuleleiea 1wu ChemMobi gy
ﬁuuﬁv’hmulé’aaaisUuﬂg‘jﬁﬁmi LU ChemSpider, RCSB PDB, mobReg tJufy waunaindu
ChemSpider aunsalgduauansall wazlddurulassadnmiaedl audfinisnisninwasnianail g
wounaindu RCSB PDB TéAuAMIlAstas1swadlUsiunaradunsduifureansaesiily Sududselow
somaiFsualiug wnddundd Tuaividlusesulsoufnunasssduamineds

5.4 \ApeAunm Calculator apps weundnduilifulsylomifuinEewindnwiiges
THiaTosdun iafosnismeruneeng wu waluana dadnlua Sasiduvesas ssdusznoutes
ansararevimled n1swasuniie nswienaisarats WWudu weundinduniosduandiviauly
syuvyfuanisuuuleletea 1w CMM Molar Mass Calculator, Buffer Calc, Converter, DailyCalcs,
Dilution, LabCal, Gene Link @7ussuuyUfUAn 1skounsaen 18U Chemistry Formula Calc Lite,
ConvertPad, Solution Calculator Lite, Chemistry Calculator, Chemical Solutions W waziaunaie
Fuivhenldisaosszuuufifinis 1wy Molarity fudu druneundiadu Convert Pad THiudsumnie
$199)

5.5 1309iaAs129 %50 Instrumental apps weUnAiatuia3esiiotiaszsiaunse
WlianisSeunarluresfitnsiaduaznisinldaeuluseivmgul woundiaduiivhauly
szuuUFiRnisuuvleleteaiiu LC Cale uay GC Cale Wudu Jaweundiadu LC Cale fldannsn
nuaan1IzveIRedunlasulnsnglwuuvesmal (Liquid chromatography column) @qun1svineu
yaauaUndiatuy GC Cale avadendsty namie Wuleundinduilénutunsinseideniaslasin
InsnswuULAg (Gas chromatography) Faueuwdiatusta 2 sdiafindnluiifuussledddn/ dndnwd
1F9N5183v1ATALATIZY (Analytical chromatography) 14 Snsndrmenlaiadouil (mobile phase
flow rate) imvsasnadutl (column dimension) kazAufudoundu (back pressure) e finanis

@

wgviansadslignaaeslsuivdsuaniruisedislunimaass lienan1shenasluneduing

)

D%

U

[as))n

lun1siSeualidunid fiieuaiuisaldueundiadu TLC Timer (szuudjifinisueu
aseed) Faduueundnduiivszunanarfiidluniswenarsuuskiuiivawesiasunlnsns Wil (TLC)
dwfuiasediolinTeimaniitugs 1w NMR Suaundiady Insensitive (szuuujiinisuuuleloiea)

AanusalEkuuIIanInamansmIpusLluN15asUIENaNITIASIEY NMR wana1nd dalluaundiadu
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ChemDoodle Mobile l4vinungainniu NMR vasaslaanadieq uazusundiadu Chemstry
Helper Mandaiiavad IR kaz NMR v83a15L9 uonanil woundiadu MS icalC (szuuufianisuuulele
0d) fauannan1siaseiatnesesuaaUnlalnladinesninaussuudUianis wag Mass

Specktrometry Peaks (szuuUfifin1suounsess) uoundiaduiinandluvimuaiilulsslevinedan/

v '
o =

UnfAnwmiSeusiedvialiiugiu wisunsd wilesed Tuedl wazniinseisnieniedlotugs

Y

Hrofinasiilalunsununmaaes vieasivaeunanmsiaszvisneiaiedlels
6. NMIEDULAZNITEITN
daeuivuafianuisaldueunfinduvulnsdnidefoasalidSouldiiudiegs lnsane
anadeulmiiuaninisiadeudiveseynia Jsmmundndiliianunsouandliig Fouiuldainnisly

o

nsgAulIvesAnIEINENEIITININUNG woUndwmtuiuansinnedeulmnasiujduiusiugly

Y
(Interactive tools) a@usauanstdnineudls (iauluszuudfufnislelerea) iy Atoms in
Motion, eDistribution, GasLaws HD, iGasLaw, Lewis Dots Ldudu Ingndsannmsaouniuund agiaeu
19T g RN AN NUNIUBLIAANA NN bAS U UL UNR A TUMENT dmSunisasuaiiluseauy

[

fsouAnuwineulans faeuarunsoluounaiadu NOVA Elements uag Video Science (fagu 5) @
yheuuussuuiinsuuulelewagaouaunsalinssduaruaulaves Fouvieyiiugumsia
iilaizesmnsnssnn

druteUndlnduiiuaninmiadeulmidulfiRnsmanil iwu Chemistry Cheat Sheets (Wou
n5080) Chemist Free (loleied) uay Perfect Chemistry Lite (Wounso8n) way Food Chemistry Lab
(woumsossuarlelotea) ludu Fuweundindumani agfasuannsadelnsdmiiedovesnueadiy
TusaameiifiouandlitniFouduisiodnadeudetuas VGA uie HOM ounthno$ Fofvosnig
Fleadn Ao dniFouarldifiunsdiduluvesufidofifniinisgainilsuunssamilwivedanieninly
wifsdeFou shlinsdeuiviadguiaulamndetu venaniudsnnnsgitle dnFeuoiainfin
vietoasde dadunsnasdulifisuaulaFoudae vonanddfing faeuannsonsedugFeulis

Usgaunsadiu “Augmented reality” (Wu, Lee, Chang & Liang, 2013)
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Wil ATET = T:42 PM

Episodes 60 of 81

HOUSE

Memory Wire >

Handy Ocoan Answer >
% Book" and "Mirage"

w "Gilant Squid®, “The

Pyrolysis: Sugar on Fire! >

Flame Testing Liberated LED Light »

Oxygen - Extension 2

"The Beastly Book"
(Hanson and Wollf)

w Melting "Plastic” >

Epides

Q
a3
v
>
4
?
3

5U 4 waunalatu Video Science

fian https://itunes.apple.com/us/app/videoscience/id3332840857mt=8

ForvaamsldusundindulunsadaliinGeu/dnfnuguidinsieiife andunuizesasiad
CEDN P M%E]ﬁ’]’imﬁﬁéf@ﬂﬁydijaﬂLLJ@ﬁ@NMﬁGﬂ’]SLﬁ@Uﬁﬁ%m uenaNiursneundedudvannsold
nspsulitniFew/dnAnuinneidcdadeiidmadonainufAtoad wu duudsuninudu wWasy
gl viewAsuaruiduduresasdaiu Wudu

uenanuaundladuiinanluuds faewivnedfeanunsadildnuiundetsdumesidaly
Uﬁ‘ﬁ'ﬁﬂ’]imﬁm Alans 1w Chemistry Demonstration Series #5358 Chemistry Lab Procedures
uannBdsannsaidi Youtube eduniddlofiAsadostuufiininadanauauadewsi
(American Chemical Society %38 ACS) Waz@u1ANLANLAIErT19918197T (The Royal Society of

Chemistry 130 RSC) Faduunasdayafiamnsadrfslsnilaglidaldane

waunatagunldlunnsnuniuneuday (Test-Prep Apps)
Unfiuds dniseudnazidninndnadenailndaey nisldueunfinduuulnsdnidetonas
JumadennilsdwmiufiseulugadagiulunislémalulagliifausslenidunisSeuivemues uay

Y

nandunuanidoaounsotomaiuiian1snuniunsugauvituuussuuljiinisleloea wu
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Chemistry Formula Practice, Chem Pro: Chemistry Tutor, Elements Test2, MCAT Flashcards,
Organic Chemistry Nomenclature Quizillator, e g Organic Chemistry Test Bank Lite Wudu dau
LL@UW%m%’uﬁv‘hmuuuixwﬂﬁﬁﬁmmauma89? LU quiz apps, Chemistry Quiz, Chemistry Quiz,
Chemistry Speed Quiz, Periodic Table Quiz, Amino Acid Quiz t & ¥ Organic Chemistry
Nomenclature Quizillator tHugu Agfasuasuuziueundinduraluifutnigou WelminiFeu
mumureuasufazfiulsdlevitonisdous uenaniagdaeustenalduoundinduiionisusuidiuna
s¥winansi3eud (Formative assessment) Augfi3oy iegindniioudianudlaBesiiiiounntes
seiule wazdalFodlafidadudamivgBoustgtng sgsiliasiaounseniindsdymvosiiSounas

aunsatanbinsnulunsInnsssunsaeusalule

dednfinvasnislduaunaduuulnsdnitotiolunsaeuivall

muUnfudaueundinduuulnsdwifledoldfimataunlivuaiivagn aeainan daduneundie
Fufinaniluunenuienafiviseundinduilianusadlinulduarenaiiueundindumaniifindy
TmiBnuasueundindu wilssdureanmsnunuiasinausueundinduiiiieWidaeuiuniwaumes
msaimimaeluladuazdsademsiauteundinduiistesiunmsinwuulnsdwidete
difaeuliiaansavhuiniFeuldnsdwitledelueadouls faousnadesdnuvanudiiuduieai
weunainduiieusufedididumealuladiifni wagiieussgndlifunisaeulfiinyssTomigean
sefiFousioly Fosriavesnsliuoundindunaniiaguldded

1. fniFeu/inAnwndldauueundinduduiivenmioanueundindumani iesin
Tnséwsidiefiofoafimadoudetuinodiedumesidn dafu orahlifidoulsildsnnuaulauniued
walnduiiensisouiissegiufor uienalitrsnardinanlunsidueunaindudu 1wy eioriednm
soulay FAlesoulay wiownuesulal Wudu vldfSewdsauislunisSeunazldiduluaiy
faguarasdluiilueouty defuagdaoufemaunuliisounouifomisliSoulfuoundintuosls

o

ingUszasdetls Mdlela Tdilela uasnanldilieln fin153de (Wiliams & Pence, 2011; Van der

q

e

Kolk, Hartog, Beldman & Gruppen, 2013; We, Lee, Chang & Liang, 2013) ﬁLLamﬂﬁLﬁudﬂ AT A

diseulalivszaunisaliumalulaglumuiingg asiiligiseudsuimlndrdumelulagla wasivinue

'
&

AMTULAURNUMIEFDRIR AN A INAENINTY Bainwen1saeatsaaduineelurnissun 21 dniinue

nisfidAgunuazdasiau linntulusiigisou

Y

2. M3seulfuinismaniilaenisldueundinduasyinlviiseululadnnuinweuissenisi
A szninenisvnass wazylidn@nwldnszninideonl5sriannge 5891901510809 1WU A9
Yulouvesas anuluiivvesarsuissda maiusnwinienisidiiennudaonds (Amick & Cross,

2014) msldueundintuuulnsdwiilefeldlvdmanasaneludmiunisiseunisasy wilueundiaduy
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Uaszavnazyilifiunmieieain gunsalmaineimans Wiunsidsuulasdvesduiiamesseming
NTEUIUNTIINGA Wiunsiianeneuainujiseiuisia Lm'?ﬂlamdwﬁﬁlﬁmamLmuﬂm%'auiﬁl,ﬁmm
N5UH TRl insnznsufiRnsmaaeaiaagililaininwensveass inven1sduns waznisld
gunsafinermandvionsliledesuiususziandesdiismslagiams (Huang, 2015)

3. naSeudasdszauanudisalddesoduniotnedumesilaiiaties wiisavedlnséng

N s

fetowuuauininuaziisnmgnas dnissunazinfnuidiulngdinsdnviausvlnueguas undady

v A £

dfgyAensidndunsetnedumesidafiaios udinweundwndudlulug inanisluunauatuilay

anillmanlansvsedeanldanetesunn uwinuatesveasatedumesdnniinnudfyminieuiu
4. Jaeusesfinuseasiduakeunidndunsiavyssianiasihluley Weswnudazueundindull
AMNNLEYIIBALLBEALANANNAY AsluNsAnysIeasBunuagisnislidney wardnnawmunisaeulng

Tduweundinduuulnsdnndefosiumeazyhliiinusslowiggaserisewsald

WNaN15398

wilAnw1 (Chemical education) Aeransdmsuasiaou Alildadunumduifissfuen

1%

(Teller) mu¥ widunumdAglunissrunenisliiAnnisiseus (Facilitator) WudRneu (Coach) uax

Y

Judliidusnen (Mentor) fudieu daswiviaddesdnnisdeuiliaenndesiusssumfvesiviad
TnodanaiFousligSeuldasteufofmelifiunsdsundadussfumaia (Macroscopic level) wén
Judoulosdendunaiiugmeduremaniilusziuaynia (Microscopic level) uaziaunuuasAiasune
Tusedveyniatuseniwdgdnual (Symbolic level) m3lduoundinduvuinsdwidofoidunTasie
vilsiinrelinsiaeudanisBeusinsesulvgiSouinnsGouiuasifinmwanls Sudunsysainisms
TineluladitniFeu inAnvdunsegudluiinssdriu faeumuisasenuuuianssunisfeuslng
anNITARULUUUTIBIBEIe DT Lty nuvnuidemanuiiuue undiadu vieiduinudiietagli
SEERRGHEIREY 165ty woundinduuissiauansliiiunmadoulmuarueundinduuisiing

[

UfduiusAugld vlsinsedunnuaulavesfiFou wesiinauasmilunisnFoudinniy
og1slsAnm nisldueundinduliianssanaunuasiasuld nmsdanisisousiisiussansang
wiessihuasfnainagdaeu faoudosiimnudsuien (Content knowledge) mnuslumaninisaou
(Pedagogical knowledge) wagaiuslumalulad (Technological knowledge) diaiamzuoUnaLAdy
fulslansavliniadeuivesdidouituld uinsliuoundindudesmugiumaiamstaniniouives
faou 1y wadanmssamany matssfiunasswinmaiious maeass ilelisslomigansiofiFou
nsysannianiamalulaflunisinmadeusivieddu venonandunisuandiiduamilu

wiAlulad (Technological knowledge) vad@ounds n15dnnI1siseuinysannsmeluladidaduns
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Mesnginuensteusigissuaunsadilduaiananuinaentiin Niivduasuligiseuinng

=) v =3 o '
Seuslaasanfunudnanimsely



! Q_) !
164 | YN 7 avUN 2 wnvaaw — Daureu 2563

—

@NE15D19D9

W3 Fungou IeRvy. (2558). 535UV RVNIV AL warN1TTANISIeuNsaoUliaenAReINUSITUYIA
VIV, 3735751 WA, 31(2), v 188-200.

adfin1sld Internet wag Social Media d1gn 2016 : Ussinelnelidesniigidlalulan. (2016).
Available online at http://www.9tana.com/node/thailand-social-stat-2016/. Accessed
19 March 2017.

ansan 9154, (2560). n754?z/u§17/y7m7n755’31/5’11134@[%@87 (Technology Integrated Learning)
(Feoalual: pauz@nwmans un1iverdeFodny. Ruiadadl 1. ngamme : vnedaatmad
NTANAEIAR

Amick, AW. and Cross, N. (2014). An almost paperless organic chemistry course with the use of
iPads. Journal of Chemical Education, 91(1, March), 753-756.

Angelo, J.G. (2014). Use of screen capture to produce media for organic chemistry. Journal of
Chemical Education, 91(3), 678-683.

ChemDoodle Mobile. Available online via
https://play.google.com/store/apps/details?id=com.iChemLabs.ChemDoodleMobile.
Access on April 1, 2017.

Harris, J., Mishra, P., and Koehler, M. (2009). Teachers’ technological pedagogical content
knowledge and learnin activity types: curriculum-based technology integration
reframed. Journal of Research in Technology Education, 41(4), 393-416. Available
online at https://en.wikipedia.org/wiki/Technological pedagogical content knowledge
Auduiudl 12 nsngnau 2559

Huang, L. (2015). Chemistry Apps on Smartphones and Tablets. In Chemistry Education: Best
Practices, Opportunities and Trends, 1% Edition. Javier Garcia-Martinez and Elena
Serrano-Torregrosa (Eds.). p.623 Weinheim: Wiley-VCH Verlag GmbH & Co.KGaA.

Libman, D. and Huang, L. (2013). Chemistry on the go: review of chemistry apps on
smartphones. Journal of Chemical Education, 90(1), 320-325.

Mirage: Molecular geometry. Available online via
https://play.soogle.com/store/apps/details?id=com.miragestudio.eeometrie. Access on

April 1, 2017.


http://www.9tana.com/node/thailand-social-stat-2016/
https://play.google.com/store/apps/details?id=com.iChemLabs.ChemDoodleMobile
https://en.wikipedia.org/wiki/Technological_pedagogical_content_knowledge%20สืบค้นวันที่%2012%20กรกฎาคม%202559
https://en.wikipedia.org/wiki/Technological_pedagogical_content_knowledge%20สืบค้นวันที่%2012%20กรกฎาคม%202559
https://play.google.com/store/apps/details?id=com.miragestudio.geometrie

’U’)?ﬂj’)ﬁ'ﬂﬂsﬂxi 0’77@)’75‘\’7?#’77’7’773\/W?%WU’)@%?’)?/ﬂjlWW@)W\?( |165

MolPrime. Available online via
https://play.google.com/store/apps/details?id=com.mmi.android.molprime. Access on
April 1, 2017.

Pence, H.E., Williams, A.J. and Belford, R.E. (2015). New Tools and Challenges for Chemical
Education: Mobile Learning, Augmented Reality, and Distributed Cognition in the
Dawn of the Social and Semantic Web. In Chemistry Education: Best Practices,
Opportunities and Trends, 1° Edition. Javier Garcia-Martinez and Elena Serrano-
Torregrosa (Eds.). Weinheim: Wiley-VCH Verlag GmbH & Co.KGaA.

Project Tomorrow. (2013). From Chalkboards to Tablets: The Emergence of the K-12 Digital
Learner.  Available online at  http//www.tomorrow.org/speakup/pdfs/sul2-
students.pdf. Accessed 19 March 2017.

Silva, T. and Galembeck, E. (2015). Surveying biochemistry applications for mobile devices to
compare availability and topics covered. Journal of Chemical Education, 92(2), 1256-
1260.

Van der Kolk, K., Hartog, R., Beldman, G., and Gruppen, H. (2013). Exploring the potential of
smartphones and tablets for performance support in food chemistry laboratory
classes. Journal of Science Education and Technology, 22, 984-992.

Video Science. Available online via
https://itunes.apple.com/us/app/videoscience/id333284085?mt=8. Access on April 1,
2017.

Wijtmans, M., Rens, L.V. and Muijlwijk-Koezen, J.E. (2014). Activating students’ interest and
participation in lectures and practical courses using their electronic devices. Journal
of Chemical Education, 91(3), 1830-1837.

Williams, A.J., Ekins, S., Clark, A.M., Jack, J.J. and Apodaka, R.L. (2011). Mobile apps for chemistry
in the world of drug discovery. Drug Discovery Today, 16, 928-939.

Winter, R., Wentzel, M. and Ahluwalia, S. (2016). Chairs!: a mobile game for organic chemistry
students to learn the ring flip of cyclohexane. Journal of Chemical Education, 93,
1657-1659.

Wu, HK, Lee, SW.Y. Chang, HY. and Liang, J.C. (2013). Current status, opportunities and

challenges of augmented reality in education. Computer Education, 62, pp. 41-49.


https://play.google.com/store/apps/details?id=com.mmi.android.molprime
http://www.tomorrow.org/speakup/pdfs/su12-students.pdf.%20Accessed%2019%20March%202017
http://www.tomorrow.org/speakup/pdfs/su12-students.pdf.%20Accessed%2019%20March%202017
https://itunes.apple.com/us/app/videoscience/id333284085?mt=8

	ปก 2-60
	รวมเล่ม 2-60
	0 ปกใน ปีที่ 1 ฉบับที่ 2 (2560)
	1 อัครเดช สังสมศักดิ์ และคณะ
	2 ปิยะวรรณ แม้นญาติ และคณะ
	3 อินทิรา น้อยอ่าง และคณะ
	4 วันดี แววสว่าง
	5 สิริพัชชา ฉิมครู และคณะ
	6 ณิชา แจ้งต่าย
	7 ประเสริฐศรี ขาวช่วง
	8 มณีรัตน์ สิทธิโชค และคณะ
	9 ไปรยา หาญมนตรี
	10 พัชรี ร่มพยอม วิชัยดิษฐ


