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Development of 11" Grade Students’ Conceptual Understanding of

Chemical Reaction Rate by using Inquiry Experiments
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Abstract

The purpose of this study was to develop inquiry experiments on determination of rate of
CO, gas-generated reaction by water displacement technique, and implement them for 30 Eleventh
Grade students. The data collecting tools was two-tier diagnostic test. It was found that students’
post-test score (mean 28.32, S.D. 2.82, 70.80%) was statistically higher than their pre-test score (mean
10.57, S.D. 3.18, 26.41%) at the 95% significant level. The total percentages of students for the partial

and sound (PU+SU) and for the mis- and no-conceptual understanding (NU+MU) categories were
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increased by 47.33 and decreased by 42.34, respectively. This verified that this intervention was

effective to aid students to change to the more corresponding scientific conception.

Keywords : Rate of chemical reaction, Conceptual understanding, Inquiry learning

*Corresponding author, E-mail: suparb.t@ubu.ac.th Ins. 0 4535 3407
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(| nalunfiniiiien (x60 s) — !

n) MINAABINIERST %) MeiUTeNandudes M) Ag19nTMUTIASYBY CO, MulIan

v a 3

JUN 3 dnissurihnisnaaeamluuugodiuauyun 1589 aunainil
nsAaIzidaya {I3uaiuNTIATETeaNIIUAMA I NLALITEER fall
1) {Rsldduunanudladlusivesinteulaefinsanmnsunsludiuvesiiioniagivananiy
NAEIUTUUTIN ANRAS an1ws wazay (2559) Waran Calik, Ayas and Coll (2009) Atlun13197 2

M19199 2 wnsdenguanuitlaulugAvesinissuanuuuinuluuiingmans

. [ L nsisanAmeuluwsazai
naualanluud — -
fden WMo
nauadlalunfgnassauysal QnADg gnAesauysal (@ S AT
(Sound Conceptual Understanding: SU)
nquAadlanlunfgnaosusiliauysal gnAeg gnieswsliauysaluaglifidiudin
(Partial Conceptual Understanding: PU) @ s laiasu welsdsl M)
. ., Y . QnAg QNABIUNEIUAZAAUNEIL (NS S Uag
nauaudlanlunfgnesauedIy )
M
waglnu19aIU (Partial with Mis- — — —
‘ At QNABIBYNENYIAL (U S ATU)
Conceptual Understanding: PMU) = =i —— —
2 gnaeswsliauysal @ S linsu walsid m)
He QNADIUNEINUAZAAUNEIL (103 S Uag
nauAUlanluNARn M)
(Mis-Conceptual Understanding: MU) Al liigndes widufetesiulang @ M lud
S)
naulifianudlaulug 2 Linegauland/lduanavema
(No Conceptual Understanding: NU) (Laifing S way M)

'S way M unusviavesiluufngnisuaziin (Qinaeinishirsuuumearavseesuglugui 2 Usenau)

o

2) Amszaziuuanudilanlusfnnnvegeuneusey wagndaieu §I3ulalinslnseims

o

ADFLN

I

LU UIiBUATLUURAI BUAUNDULSBUABN1TNAERUAITILUUAIDE 9 liBaTEAa U (dependent
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v
v a °

samples t-test) NsgAuAMILTRLUSouay 95 uananlfudinisAuIuANAIUIIYIINSIEoURslun SN

WuSovaraunnintingse (% actual gain) waglunsalildunnuiiviuuuun@ (normalized gain: <g>)

NaN1598

uanIdelundsiusoonu 3 Ussiiu Tdun (1) asuuumnudileslusdnouFousasdadou
2 nguanudlaslusfneuFounasndadou uay (3) arfkavUsvaunaniiolviad fil

azuuuaadilaulund Fos Sasnafinufisenad

MnMFieTdazkunanLuuIaaudlanlued 1es Sasnnfaujizeaivesinidouss
M99l 3 wudn dneudazuuunudnlelusdneussulassduiesas 26.41 (mean 10.57 wag S.D.
3.18) Swuniumzuuudiuvasiadendosay 35.17 (mean 7.03 uay S.D. 2.17) WagdIUTBINITUANLARANA
$ouaz 17.66 (mean 3.53 uay S.D. 1.33) sziuldtinseulinsuuuneuieuludiuwvewiudanainitdgu
YRINISUAnSAHatINnIN@ewin agdlsinn ndindananssunsdeuimenvaasuaiivuuduiay
wud1 Uniseudiazuuuanudilalusivdsseulaesiuiduiosas 70.80 (mean 28.30 waz S.D. 2.82)
Suunduazuuudinvesiaidensovas 77.67 (mean 15.53 Uay S.D. 1.48) wazdIuvaInIsuansvinHasey
8% 63.93 (mean 12.79 uag S.D. 1.56) aswiulaindnSeudsfiazunundaiouludiunesiaidenganindu
vosnsuanavna wihiwiinlndiAssfusnnnesuuieuson

M19199 3 Aghuunkuuinanudilanlun@Inemans 1593 snsnsiinufiseadl (n = 30)

anTINSAAULAZEN naulEuY NAUTEUY AU T (T-test
(L) mean|SD.| % |mean|SD.| % | % |<g>|Aanunang | NouU-1ag)

1) feu (12) 4.43 (2.19]36.89| 9.07 |1.43|75.56 |38.67 |0.61| Urunais 7.96°
- fden (6) 2.60 (1.40(43.33| 493 |0.69|82.22|38.89|0.69| Urunas 9.06°

- Wwnwa (6) 1.83 [0.99(30.44| 4.13 |0.85|68.89 | 38.44 [0.55 | Urunan 9.37°
2) WaU (10) 2.07 |1.82]20.73| 653 |1.58|65.27|44.53|0.56 | Urunas 6.89°
- flden (5) 1.47 |1.46(29.33| 3.67 [0.92]73.33(44.00[0.62| Urunans 13.52°

- Wwiara (5) 0.61 [0.45]12.13| 2.86 [0.75|57.20 | 45.07 | 0.51| Uunals 10.19°
3) Hadeiidea (18) 4.07 [1.37|22.58 | 12.73 | 1.57| 70.70 | 48.12 | 0.62 | Urunars | 13.17°
- ftdan (9) 297 [1.25]32.96| 6.93 |0.94|77.04|44.07 |0.66 | Uunas 26.76°

- LARNG 9 1.10 |0.34|12.20| 5.79 [0.91|64.37 | 52.17 |0.59 | U1unans 21.43°
4) 533 (40) 10.57 | 3.18 ] 26.41 | 28.32 | 2.82| 70.80 | 44.39 | 0.60 | Uuna1s 18.02°
- flden (20) 7.03 |2.17|35.17| 15.53 | 1.48 | 77.67 | 42.50 | 0.66 | Uunais 24.25°

- laRa (20) 353 |1.33]17.66 | 12.79 | 1.56 | 63.93 | 46.28 | 0.56 | Uunaq 23.90°

) N

°uag Funu ‘unnang’ way ldumnane’ egnsiiteddgianutieiusesas 95 (p < 0.05)
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dlefansandesavarufmdmnainisideu wui dniSeudianudavtnmsSeusse (% actual
gain) lngsaundusesaz 44.39 Suuniudiuvesindaniovay 42.50 uazdruveinisuanunnraiovas
46.28 Tunsdiifansananufnanginianisiseusuuuni (normalized learning gain) W30A1 <g> WU31
WniSeuilan <g> Inesauidu 0.60 Sruuntlumn <g> druvesdidon 0.66 LAYAT <g> AIUVBINITUENS
wina 0.56 Fedanglu “armimmiuunats” feanunsd nedifesasvosnnufnautimiimadsusidu

drureuvneaNagenddvesiidenianties Tnefinuiamihninisseusuuunfludiuvesiudonginil

o

druveungnalantos INN19iAsIEInEiffensaaeuAtiuuudlegtliBasedetuiissduaiy
WWodusesay 95 WU A1 T UodAzbULledsnlunAlae sy sluufdiuvesiid on wasuludAdIuYeINIg

wanugua dandu 18.02 24.25 wag 23.90 mud1du wansidnSeulazuuuedsanudilaulunfing

Seugeninewseusgdiveddgsadavsaunsd wasdedwun ulunddasnisiinujiseedeenitu

aaa

3 wlundges Lo (1) Sernvesdnsinisiinufisenad (2) sdsnudunisaniulivesuisen uag (3)

o

Uadeninadesnsnisiinufisenall asnudn dniseuiiesazazuuuneuiougeigalunluuidenuves

aaa

gnsmsiiaufisenall (Fegar 36.89) wazdigalunlusfndsnuiunisaniulyvesjisen (Sevay

‘:4

20.73) TaiinGeuiifesasvosnsuuureuouuluniludniudenginilufluduweanmnainnnaos
wilualugAndanudunmsandullveniseuasdedeninadednsnisiinujisenad egnelsinm nas
nsiansiieudsensmaastaiivuuduiany wui dnseudinidTevarvesnzuuuraaseugaianlunlui

fouvesdnsnisiinufiseedl (ovaz 75.56) daunasnuiunseniuluvesujisenfunlunfnisovay

1

YIRgLUUNALSEUITign (Fauay 65.27) visll UniSvuliezkuundasousluniluddidanindlfsaiuily

v
aa v

uRludruvesmgnanTunsausluufges RNNTIAMEInsEdffsnsnaaeumiuuiieg1alidasy

1Y

affunsyAuAMITeiusaar 95 wui tneulazwuuanudilaluufndenduiouainiineuioustg

=3_

WudAgnisadalunnuluaiges Inelifasasanuininiiniinisiseussa (% actual gain) vadwsiaziiade

ﬁh.

WJu 38.67 44.53 uay 48.12 Mud1AU wagilAuATIMT SIS EuLUUUNR vi3e <g> Wy 0.61 0.56 way

o w Y

0.62 muanu mé’ﬂaaiu “Arun1IninUIunas” mﬂ@ﬂ,umaaaa 2819154 ﬁa%’amwamaamwmi

a

Lﬂ@‘U{‘]ﬂiEﬂLﬂlll,‘l.luiﬂuuﬁmumiEJulIﬂ’]’uJﬂ’]’JWLl”WlNﬂ’]il,ifjuﬁ]'iﬂLLauﬂ’J’lllﬂ'ﬂ‘ﬂu’m’]ﬂﬂ’]iLi‘c’JULLUUUﬂmﬁﬂ

Y
a

fign dumdsnudunmsdiiuluvenjizonduiluidiinGeuiianuimimnsisousuulnitesiian
' 7 a @ 1] a o o a aaa =
nguanudrlanlusfannuuuinanudrlanluai (3e9 dnsinsiiaufnsenadl

nnsdanguiniseulagendudneuiuuinaudilalusiludiuvesudenuaswanaidunas

ansaduunineuesndunguanudileuluufiaig 4 enawanddunsied 4
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M19199 4 Sevazvaainseulunguanudilanluud 5 dasinsiinufisenad (n = 30)

UUNABNIINTT ulunfneusou (Sovaz) ulunfndadou Gevay)  |mswdeuuvas Govas)
Winufisewad | SU| PU [PMU| MU | NU | SU | PU [PMU| MU | NU |[SU+PU| PMU [MU+NU
1) e 6.67(25.00(|22.22| 7.78 |38.33|33.89|29.44/25.00| 3.89 | 7.78 | 31.66 | 2.78 | -34.44
2) WA 0.00] 9.33 |121.33| 6.00 |63.33|30.00|36.67{13.33| 7.33 |12.67| 57.34 | -8.00 | -49.33
3) ﬁﬁaﬁﬁma 0.00] 4.81 |30.37(10.74|54.07|35.93|21.11{21.85|10.00|11.11| 52.23 | -8.52 | -43.7

U 2.00|12.00|25.67| 8.67 |51.67|33.83|27.50{20.67| 7.50 |10.50| 47.33 | -5.00 | -42.34

T LAY + kA — kEnddd NSilasuwlasiiuI e kagn1silasunlasiianas muanauy

wtilein neueuiifevazvesiniFoundaudlanlundgniosauysal (SU) gnseadudanlvg
(PU) gnéisunadiunazinunsadiu (PMU) Rnusenainiadou (MU) wazlifieaudilaslus@ (NU) Wy 2.00
12.00 25.67 8.67 uax 51.67 suddy axiiuldininEeudmlngeglungulifianudileslugd (NU) e
farsananudilalundvdaiou wuin wdudeulifosazvesdnileuluusaznguidu 33.83 27.50 20.67 7.50
wag 10.50 anuddiv aniuladn dniSeudinlngazedlunguaudilanlunfgnsiesauysal (SU) uagngu
arudnlaslusfgniondudiulng (PU) il viu3oulifesazvosiniFoulunduifalunfgniesauysal
(sU) wazgniaaifudnilug) (PU) Wity 31.83 uay 15.50 mugddu daudesazasinFeulunduniuyd
gnéesundazAnuEIL (PMU) naualusdinuionaiaiadeu (MU) wagngulifimnudlaslusi (NU)
anas 5.00 1.17 uag 41.17 sudiy aiildin sesamdesarvestnFeuiitmnuilaluufgniosaysal
wazgnionudnlug (SU+PL) Wiudu 47.33 daunasmdosasvesinGeulunguanudlaulusifiouall
faudlauluui@ (NU+MU) anas 42.34

definnsanduuniesazveninFeulunguilunfgesiousou (afl 4) wuin fesazvestiniFeu
Tungulaifiaudlaslun® (NU) 9rnunitgalddesiiandunluindsousunmsduiuluresfizen (fey
ay 63.33) Yadeiifnadesninainufitoned (Gesar 50.07) uagiomvessasmaiauiisenad $oy
ar 38.33) mudiu wansidniSeudnlvgdelifenudilafiuguinfusannisiauiisenad e
fnsandosazvesinFeulunguilusfdosndadou wud wiliuwesnisiasuudasesavvesiniFeulu
naualusfsingg Jultlufimmediit lnendaSeuiiferasvosiniFoulungulifarudlasluud (NU) ana
Juwegaunnluynuluufides uwasdfevavvesinseulunquulunfigndes (SU) wazngugnseanludiulvg
(PU) indulunnsiadie uenaini awiulddmnulusfdesseiifevarastnFoulunguaudlanluud
gnaed (SU) asndttunguanudilanlunfigniesuisdiuiasinuigdin (PMU) gandinguaudilauluud
o (MU) wazgendngulifinnudilauluud (NU) uiluynuluufgesdinsdifosazvesinseulunguainy
Wnlauluufgniesudiunasinuisdin (PMU) egweauaas (foeaz 13.33 - 25.00) a819L5An1u Nasu
SovazvosiniFouiitanuirlalusfigndesauysaluazgnioadudilng (SU+PU) figaniinasiniesas

vostinSeulunguanudlanlusdiauaslifanudilanlugd (NU+MU) annniraasilunnuluufgesdn
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¢e TaennulusidesiinasiuiesasvesiniFeudisiniundlanlunfigndesasysaluazgnieadudilvy
(SU+PU) gandrfesas 60 wariinariuievazvesinGevlunguanudilanlundiawaglifinnudnlaulund
(NU+MU) sinfesas 20 uandlifiuin maveassaiinuuduianglunsifoadedivssansnimlunisiam
auinlalufvesingou uaratuayuliinGoulimavdsuasmudladuRnniaieranndou
ufienafigndosniu
aAfkazUsTaUNIalAa YA
MnmsdmaasaiarUsraunsallunadouiviedvesinGeuinouiounssviadeudiens

VAaaLAlKUUEULEIZ 1309 dnIN1sAnUfATe ATl Tae 5 wunets Nanelasg198e way 1 nuneds L

N8la881989 ALAAIlUAISI9N 5

A1519% 5 nan1sanTIalnARLarUsTaun1allun1ssunIen1SNaan LAl (n = 30)

4 fnaulsey naasey T
1599 - _
mean S.D. AU mean S.D. AU (T-test)
) AUAINTTUNITNARBS 4.08 0.33 | fianala | 4.31 0.30 | fewela 2.90°
%) ﬁ"mﬂgmﬁﬁaauiumuﬂﬁ 4.08 0.37 | fewala | 4.50 0.42 | Nawola 4.76°
A) AULNSYY 4.07 0.46 | fiawala | 4.30 0.45 | fanala 1.85°
57U 4.07 0.28 |wwmela | 433 | 031 |#anels 3.32°

T
o =

°uag Funu ‘unnang’ wag lduanane’ egnslitdeddgnautietusesaz 95 (p < 0.05)

Fazuladn neudeuiniSeulusafuazUssaunisallunisSewivuaiiiade 4.07 (S.D. 0.28) Fweglusau

“fanala” Inedauianslaynaulndifisaiu nduseumeyanmeasuaiiuuvduas wui dniseuiiian

7
a = 1al

ARwazUsTaunsallun1sSewivialiiiudusnegiiade 4.33 (S.0. 0.31) Feglusysiu “Wanela” lagdady

vy ' '
IS U

fanelannigaluduagieiingeuluassil :mnmsveaaeuiuuuietdliBaserotiu MssAunuted

o w

foway 95 wud UniSeulianafuazUszaunsallumsleuiviaiivaaieuganiineussueiivdy

)

o

meadandluaufanssunisnaaes suagaiinaeuluasall wara1wsin wiliunnieiuegealdedifyn

A0AhuuTNEEY LanTINsNeaasAlLuvduEsianunsavilrinSsulanafwasUsyaunisallunis

Sewdrailulunsuinteegralivss@nsam

aNUS1gNANISIAY

PMNHANTITEAUALLUUANILI RLTLL AR NS s UNS sUmMENISNAa LAl UEUEN: auLTiule
7 dniSsuiazuuuanudilaluiivdsiouadeganinewseuluynulunfegsldeddgynatifnseu
ANATetuTauay 95 FedenndesiunanIsiduneuniini (3% a1d wasdnAes aniws, 2556; Iuan wemual

9 uagAy, 2553) Mosuneliin Aanssunsveassduiasineliudninsiinujisenaiianunsanauining
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wWilauludRnasnadugvgnisnisiseuvesdniteuls wsiznsinfanssuluadsilaiduinwenshnnas inwe

Auslutugs vlnluduniladuayulunsiiunadugrsminisdeuvedividy q 1 wasdsduasuli

= vao < v

Fi3oudiBnsiususudeyannuavesnismeassdildudihusSeuiisunasdenloadrfundnnisidy
Auseingieans ilerninesursuaniiudinevvesdniuiilddelilunoudy dnieudanudilaly
idlemannfumagldasioufiRetedoudnsruiummhaungy $Entemdedsiuuasfuiiufduiussy
ileunazag fienunsziiotefulummihianssunaenauaiisesdanusléthenues Ssaonadosiunaniside
rounthilfletuneliin Aanssumameasmiefansaula q luSesdhinuAnuiisenaifiansadananis
Wasuwasiiintulfesretaiau wdidudgliinGouamnmdlawaransddidunldd uazinngms
a¥1ud1esuisuazvsrsauaunsiuinduaudlanlunidamuuiniutuies (Supasom and
Promarak, 2015)

msithiFeudazuuuluduvesiidenginindiuvesvauaUszsanadosay 13 videuszann 1.21 -
1.24 wh viefianufviuuuunfvessadengsniuvamaidntos uifdsoglussdudunataiity sl
o1aflosnan dnieudihidunefuwuuinfidoudsusaniananionanmusznou uaztinsuvatsau

galdanunsauananauanasatudundensifladn dwalinsuunludinvesnisuanaivananinitdiuves

t%

faden eglsiniu nsindusazysraunisalifeanunsiuuuinwuuitadeassdrdutuenvasyagli
thiFeuamnsainuamaildnoy definsananganafnmimanmsdeuludmmgas wuiidesaded
dwadan1siinufisenalinnuinmdininisissuginingesdu 4 e1ansgluianssunimaaeadl

godruiodninisiinuiiseniifidveenuuuaniu daasuliinounanansualidinzifudaunfigu

nsneaed Iatauakuztinseuliindneunsenlivanausenau TA1010NaUN1TNARRILALMEINITNARDY

o

STNn‘]ummuﬂmmﬂmﬁﬁm%‘au"lﬁ?]ﬂL?'UEJuLLammawaﬁ@ 4 nsveaesinliiniseulianuinniininissey
aaigeluilomniFesi

\defansannsasulamwesfosazvesiniFeulunguanandlenlundieu Soudunguainy

' =

Wlanlundndauieu wudn dniSeunsaesnguiinisildsundasluludianianiinels nanide inis

ada a

LUa‘c’JULLUaV\]’]ﬂﬂGNQJIuﬁJ fnnaLazlifuluuf (MU+NU) NWL‘UUH’@&J@JI‘U&JG}QH ENL‘LJ‘U?D‘L&‘MEULL@ Oﬂ(ﬂEN

ada

aumm (PU+SU) ZLI’]ﬂ‘U‘L«! VD ﬂauLiEmunLsaumaaqﬂauaUluﬂamuiumuiumwmmaﬂmﬂum (MU+NU)

WJudaulug) (Sesay 60.34) LLawmLiauuﬂLiauaauimmlmLUasJuLLiJm:u’1@&wmﬁimiumaaﬂéfauﬂudauimﬂ

HazNm ENﬁ‘MUim (PU+SU) il’]ﬂ‘U‘L! (iE]FJau 61.33) #3981998na1AN umiausl,uﬂaumiumﬂummmLLau

£

Laifiulua® (MU+NU) B31nuanadldannninfesas 42.34 waglidniSsunquulunfgnisadudiulnguas

U

gnaesaNysal (PU+SU) 1iwdusnnninsesay 47.33 a81915AML AzAUINTeTalTnSsuUNadIun aagly

ada o

nauiifirudlanTus@sn (PMU+MU+NU) sgidudnnusnnneaums (Gevay 38.67) lnoulusafifiinGou

aaa

aglunguanudilanlundan (PMU+MU+NU) anndian laun Jadeiiinasednsinisiaufisewead (Sesaz
42.96) TuvaurslunaniniSoueglunguanudlanlufigs (PU+SU) anndian Téud ndsnufunisduiu
UesUfisen Gavae 66.67) Mo ndownnnulunitadofifnaredninsfinujisenadl Wudesdis

Uadeiidosiansannaivedns wu vlavesjizen sssuvfvesans samgl wasanududu iudu sgrdls
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Annu nsntnissuusdudeliauisalsuldsuanudnlanlundlawinies dwulwgaenndoaiuninu
Wl luu@d wrasa Tadu wazane (2550) Tes1eauety egrelsiniu msdsunlasluy@ndusean
gndvsurinseuusdil wigldseunassinanssunisneassiiulundl wiiniSsuddawuildulunisiy

wlusifiraapdeulsiaus (Mulford & Robinson, 2002)

#3UNan159Y

MnMsRRIMIMAssLATLUUFULEE 509 dnsnsinufisenadl wasinludanisiseuidmsu
tiFeutuliseunudi 5 wui dhiFeulifesazveseruuilunsdivesnzuuusi fiden uanmaua dusy
Aoueulu 26.41 35.17 wag 17.66 uardwiunansoudu 60.64 67.16 uay 54.11 auddiu szl
tnFeudidazuuundaiouludmvowindengsnitduenisuanavaua uihiminlndiAssiuannnd
avwuuneusey Wefinsananuiviuuuund wiean <g> wun dniSeuiian <e> nesaiu Fuden uax
nsuanavauaiiu 0.60 0.66 wag 0.56 MudIdy Fsdnaglu “arminntihiunany” feaunsd tned
anufTvtsnsdeuluduresiidengsnidruresgraidniien el anmslinnesimsadifdaenis

nagaumTikuuisgalldaseAatuisysuauetusasay 95 nuin Tnissulinzuuwaisaudbanly

v
aa o =

uRndaseuganindeuseuudliunnannnasiuuauamuegslidudfyniedavisanunsd wanslii
1 mstaniadudiemmeaesiiausoshliindeulimudladludiftuasdauamuresu s
ppeiaiuseansnm

idefinnsandesazvesinFeulunguarundlalunon q wui dewsusnenmaasuaiiuuy
duiane dnisoudlnajeglungulsifianudilenluni (NU) WeRansananudilelusdvdauiou nui
tnieudulngazeglunguanudlaulunfigndesanysal (SU) uaznquaudilanlunfgnseadudiu
v (PU) TnenaswdesazvosinGounianuilalunfigniesanysaiuasgnioadudiulng (SU+PU)
dindu 47.33 daunasiudosazvesinieulunduanud-lalunifiouarlifaudlaslugd (NU+MU)
anaq 42.34

v
v Aoy
U

ns3deliiderananuglunsidenswiold laud (1) nisldnswSeuisunionisauundsenauns

[ o

aaudrdesszdnseisnisiiludanuidrlanlundneatanden ddun1sideaseilfidouldnsendnds

U

v
[V P

anuddrludet uierssdidithSsuudniidndanudlalusifinanedeu sy msdenldnig
guinfimnzauuasfunmaauassilinsldnmauisuieviulivssansnmanty (nen andu way
Inea qaiimﬁaﬁj, 2553; Hompromma and Suwannoi, 2010) wag (2) Aanssunisnnasaiideaduy
Aanssufiannsadusiununsmaaemnsasnmainufiteludnuusdulduasdosdaudasniouasly

answdimdeuaglidung Welingannsadamansiniivargunsaliiugiuluiesujuinismilula
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AnNRNIsuUsZNIA

v
av

AT ildudruniwedasinside Bes "nsiauinismaasaaduuuduiasiiioatuayuning
WilaulunfvaznsusuuinlunidmivinSousedudsenfnwneudane” dlasunisatduayuivssuna
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Abstract

Students’ satisfaction towards the practical services from scientist in the course of zoology
laboratory at the Faculty of Science and Technology, Prince of Songkla University was divided into 7
parts. They were the scientists, scientific instruments, materials, chemicals, laboratories, animal
samples and students’ happiness during performing their labs. The data was collected from 59
students of chemistry, biology and chemistry-biology majors. There were 7 male and 52 female
students registered in zoology laboratory course in the second semester of 2016. The research
instrument used in this study was the questionnaire whereas the statistics applied in this study were
percentage, mean and standard deviation. Moreover, ANOVA was employed for analyzing a
comparison of the students’ satisfaction in each major towards the services. It was found that the
services were satisfied in high level. Furthermore, the satisfaction towards scientists, chemicals,
laboratories, animal samples and a happiness during working in the laboratory was high whereas the
satisfaction towards the scientific instruments and the materials was average. From the statistical
analysis, it can be concluded that the satisfaction level in each part were not different. In addition,

the chemistry, biology, and chemistry-biology students were not differently satisfied in each part.

Keywords : Satisfaction, Zoology Laboratory, Service

*Corresponding author, E-mail: Somsak.bu@psu.ac.th 193, 073-313928-50 #a 1839
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Abstract

This article presents a concept of variation theory, which is rooted from a research tradition
called phenomenography. This theory explains learning with a perspective different from
constructivism, which has currently been a main framework for educational reform in Thailand. In a
perspective of variation theory, the only word “learning” has no meaning. Learning must be learning
of something (e.g., concept, phenomenon, or relationship) or generally called “object of learning.”

Whereas learning in a constructivist perspective is a change on the learner’s cognitive structure,
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learning in a perspective of variation theory is a change in the relationship between the learner and
the object of learning. In doing so, the learner has to develop an ability to discern critical aspects of
the object of learning. Discerning any critical aspect can be possible when the learner encounters
variation in that a critical aspect varies among invariance of other aspects. Once the learner sees all
critical aspects simultaneously, he or she will have opportunity to consider relationship among those
critical aspects, and then fully understand the object of learning. This article discusses further that

the variation theory is not contradict to constructivism but provides another perspective on learning.

Keywords: Constructivism, Learning, Variation Theory
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Abstract

The purposes of this study are to study obstacles of the Sport Centre and Sport Science, in the
university, management. This is a qualitative research that applied 3 methods for collecting data; 1)
documents 2) in-depth Interview and 3) non-participatory observation. Key persons who provided data in
this study are the administrators of the Sport Centre and Sport Science in the universities that are not the
administrators in Rajabhat University or Rajamangkala University. The 6 staffs were selected by purposive

sampling method; the data collection was analyzed by content analysis method.
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The results of this study indicated that the Sport Centre and Sport Science in Universities are the
organizations that are responsible for service providing, promote and develop physical activities concerning
health, exercising, sports and sport sciences, most of them were usually promoted from sport
sections/ division, student unions and the work plan determined was associated with university’s policy,
national sports development plan and educational development plan in undergraduate level. The
constraint found is limitation of a budget for organization and system management, the workload was
assigned according to organization structure, but it was not covered decision authority to the assigned
person, especially financial authority; the administrator is still based on criteria of the organization and
applied as a guideline for decision making but the obstacle was found in decision process that required
authorization from the committee, this process caused decision delayed. The other problem is recruitment
process that is not following the system. Moreover, it was observed in control and supervision that the
administrators paid attention on follow up with assessment prior to the operation, during and after the
operation but the assessment has been performed inequality because the under supervision staffs have no

chance to evaluate their supervisors in return. Therefore, these staffs are tired of assessment.

Keywords : Administration, Sport center, Sport sciences
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Abstract

Research-based learning is one of the creative strategies that is essential for the graduate
school level as it aligns with the 21st century’s literacies in which learners acquire knowledge of
important theories and research in their fields of discipline by themselves. Through this strategy, the
learner-centered approach is raised and research methodology is emphasized to become part of
learning process. Through research-based learning learners can develop the intellectual skills of
critical analysis, practicing skill, managing skill, confront situation and knowledge adaptation skill to
defend and solve the problems. This strategy additionally motivates learners to intrinsically create
and improve their own knowledge exploring process which is an essential quality of college graduate

of the future knowledge- based society. Undeniably, research-based learning where literacy is
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acquired from direct experience when conducting research will equip learners with lifelong learning

tools that help them to possess the profound and meaningful learning.

Keywords: Research-Based Learning, Research-Based Instruction, Education

*Corresponding author, E-mail: puangpaka_s@hotmail.com Ins. 085 111 006
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