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ABSTRACT

The purpose of this research was to investigate the pre-service science teachers’ learning achievements
and the correlations of online homework scores, post-test scores, final grading scores and normalized gain
in general chemistry. The sample group consisted of 60 first year pre-service science teachers who were
enrolled in General Chemistry [ (SCE 1401) at Suan Sunandha Rajabhat University. The tools for data
collection were a learning achievement test and online homework of each unit. The statistics used for data
analysis were mean, t-test for dependent samples, as well as normalized grain.

The results revealed that student post-test scores in general chemistry course were significantly higher
than their pre-test scores at the 0.01 level. Student learning progression as, represented by normalized gain,
increased after the online homework treatment. There was a positive correlation (0.309-0.845) among
online homework scores, final grading scores and the normalized gain in this study. For this reason, online
homework was considered as a qualified predictor of the student learning achievement score and final
grading score. It is likely that the immediate feedback given after the online homework may have helped
students realize which areas of development they needed to focus on before the examination. Additionally,
it was discovered that the online homework may improve student learning habits in this general chemistry

course.

Keywords: Online homework; Learning achievement; General Chemistry; Correlation; Normalized gain
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mé’qmﬁmmiﬁaui (mean = 20.69, SD = 4.89, LmJ 30 ATLUL) mmaamwmuuumaamaummﬂmil,iaui (mean
= 9 31, SD = 3.78, LA 30 AZLUY) amduuﬁlmﬂmwi”m‘u 0.01 AzLUIRAY Tu‘uw 3 Lianwuﬁvmuwumuﬂ LLuu
Laawaqmiwmswauﬁ (mean = 17.56, SD = 4.93, A3 30 ATLUL) mmm LLuuLaaaﬂaummmmstm
(mean = 8.85, SD = 3.14, LAyl 30 ATLUL) amwuamwmmmmmu 0.01 Tuuwil 4 BesUSuaasduiusuay
a1savany ﬂ‘vLLuum?{wé’amﬁmmsS‘aug (mean = 23.75, SD = 6.88, LN 42 AZLUL) qmﬁwmuumaﬁaﬁaumﬁ
%’ﬁmiﬁaui (mean = 9.73, SD = 3.44, LAY 42 AZLUL) aéwqﬁﬁaﬁwﬁmmqaﬁaﬁszé’u 0.01 @uund 5 1394
RNIGE maammuawma AL LLuumawaamswmsLsaus (mean = 14.36, SD = 4.27, 1A 23 AYLUL) z;mmlw
ﬂzLLuuLaa&maumiwmiLiaug (mean = 5.16, SD = 2.16, Lfi1l 23 AZWUL) aéwqﬁﬁaﬁwﬁmmaaﬁaﬁisﬁu 0.01

A13199 1 uanspzuuuRdsuavaudonuuinnsgIvesuunage U TanadugrsnisnsSeunsulazndimsdanisieuslaglanisu
soulauluwnazunvesivaiivnly 1

2| 4 - ATUUUNDUISYU AZLUURAITIY
UNN | 19599 ATLUULAL pr p t p-value
L1288 SD L1288 SD
1 aasuwaznsilasunlas 5 2.11 0.99 4.13 0.94 -12.38** 0.00
2 | 1As9Es4enRlLaEn13 19819 30 9.31 3.78 20.69 489 | -26.00%* 0.00
3 | Wusuialiiugu 30 8.85 3.14 1756 | 493 | -1521* | 0.00
il USinaansduiusuaransazans a2 9.73 3.44 23.75 6.88 | -18.32** 0.00
5 | vauuds veunalavung 23 5.16 2.16 14.36 427 | -16.89** 0.00

** Jyddyneadnisziu 0.01

L‘W’f]ﬂ'ﬁ"dﬁ‘“Llluwaﬂ’ﬂllﬂ’YJ‘Vi“LJ’W]'Nﬂ’]ﬁLiFJ‘uSLULLG]a‘“U‘W‘UENUﬂﬂﬂ‘E}’] ﬂ’1 normalized gain mmmmamsﬁ“w ﬂ’]
normalized gain LﬁUﬂWWUQUSﬂﬂQF"I’N@Jﬂ’]’]%u’m@df«laﬂ’ﬁLiEJ"LJi‘V]LW@J%‘H‘USQ‘UBQUHF‘WUW %ﬂﬂﬂﬂﬂﬂﬂﬂ R. R. Hake
[22] iuﬂ A. ﬂ 1998 em’aﬁmﬁummsamimima‘hmamasuaasaaawuaaﬂ LL‘u‘uﬂB‘U‘VTENLiSUﬂUﬂauLiﬁJULﬁum’mdLLa’J
V’]i@’JEJW"U'lHJEN 100 amaaa VDAY LLIJ‘L!?!E‘]'UﬂEJ‘LlLiEJ‘L! ﬁ]ulﬂﬂ’] normalized gain E]‘c'Ji ‘M’Nﬂ 0.0-1.0 ﬂ?
normalized gain aﬁmiﬂLLamLﬂugmﬂﬂmﬁumi% (1)

%Posttest-%Pretest o
normalized gain = L AUNSN (1)

100-%Pretest

dlo %Posttest fie ﬁuaaaasuaﬂ%LLuULmeaawé’ﬂﬁ'au, %Pretest f9 FDUALVDIALULUULULNAGOUNBUS U
mm%qmmﬂ:ﬁsTaﬂ%ﬁﬁyaaazﬁ"Lﬁy annsalynzuuuRvTe U UnAgeUlaas [ilEwARss 100 ABILMUAMEATLLY
Lﬁmaﬁl,muwmaauﬁ?u an normalized gain ﬁaﬂ%ﬁaéa <g> R R R. Hake 19ﬁuLL°UIM-W|1 normalized gain paniduany
sydudel L:ua <g> aai ¥3119 1.0-0.7 aauasﬂ,ui AU high gain o <g> aai #3119 0.7-0.3 aauasfl,us AU medium
gain ey o <g> asﬁwmw 0.3-0.0 9% asfl,ui ¥AU low gain

UgLnnueg normallzed gain & 4 Uszian [23] LLGWIR]”%IWWD%L!% single student normalized gain Wag
class normallzed gam a single student normallzed gain Lf]um'VILLammmmwm“ﬂaﬂuﬂﬁﬂwﬁ’lEJ‘Uﬂﬂa LLGﬂ,u
mqﬂimmammammmmumm 9y mmi‘mm normalized gain vouinFnwupasauLahAtuLm A
fnazidenm average normalized gain a1 class normalized gain uuLﬁumiwmﬁwmmm’mmmqmmau
yeatinAnweda ‘mﬁ]JLﬁzﬂmﬁwaﬁmmwwmmmuﬂﬂﬂmm%umaamnmmif\mmmauiammmmmmmnmu
Wedla Immmmmmqmﬂuaumiw (1) WAl AZL LN B LAY AN E U NI B AZ AR TR IR UNLIEY
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91nA15197 2 A1 average normalized gain YosUnl 1 3asaansuaznsildsuutasiian 0.70 Faeglusediu
high gain A average normalized gain Y03UNT 2 L%alﬂinagwawauLLazmﬁNﬁmLLazumﬁ 51393030
YouvAILazUNg fiA1 0.5 uay 0.52 mudfu %ﬂﬁwﬁy’daad%’magﬂuszé’u medium gain @uluunil 3 Fewiusziai
ﬁummmvwﬁ 4 ZeslSumansduiusuavansazais e average normalized gain %aaﬁ”’qaaww‘lﬂéjﬁmﬁ’uﬁa
0.41 wag 043 AINAINY szmmmaaaaaimvmu medium gain auituamn average normalized gain Younil 3
way 4umuaawaﬂ a&m"Lsﬂmummm’mumwmamaumaaunﬂﬂwmaam a%’ammswms
Liaus (class normalized gain) Tnelynsuesulanludvuaiiialdilian 051 szmazﬂ,‘ui #iU medium gain 1y
LLammmmmmuﬂumil,sausmaﬁuﬂﬂﬂwwwawlmi‘umsaﬂmiLsausLLU‘UUﬂmamumimuaau"l,aummL‘wm
qwuasq

M131971 2 UWAAINAANUNTIMLIMNINSISEUY (average normalized gain) Bein@nwagivemanwdinisdnnsiseugiaglunisuiu
saulauluusazunveivuaiiviily 1

Average normalized Gain

unii | Feq %Pretest %Posttest (%Pretest - %Posttestj

100 - %Pretest

1 gansuavnsasuuas 42.18 82.55 0.70 (high gain)
2 Tmqﬁ'sywawammxmmﬁm 31.03 68.97 0.55 (medium gain)
3 wuszieditugu 29.52 58.55 0.41 (medium gain)
4 USinaansduiusuazansavany 23.16 56.54 0.43 (medium gain)
5 ol vounmuazung 2243 62.43 0.52 (medium gain)
533 29.66 65.81 0.51* (medium gain)

* A1 class normalized gain

Iuﬂwsauau’nmamuaaﬂaumNamammauma maamqwﬁmammau mlmmmiamiwwmmauﬂﬁwawﬁ
amau‘wuﬁ (correlation coefficients) ¥93AY LLuumimuaauiau Ay LLuuwamaammmaamqwﬁmaamiwmi
Lsaug LATNATIVDIALLULAALNTA FanaTilauandluaisnad 3 LL@JiUﬂ’]'ﬁﬁ]ﬂﬂ’]SL‘iEJHEIU’J%’]Lﬂm‘Vl’Ji‘U 1 9 AZLUYIN
msaeuAnLiu 70% vesnzuuLdmNTa B0 30% WuasuuLAaidouas nuURlASULE UMY NUINALLULLUUNAEEY
wé’qmﬁmmiL%&JugiuLwiazwﬁmmﬁuﬁuéiuﬁﬂmqL%nmﬂﬁumaﬁamadﬂmuuﬁmLﬂimmmﬁu’qmﬂmiﬁﬂm (final
grading scores) Tusre3vnd ﬂa'nﬁaLﬁaﬂzLLuuufuwmaawé’qmﬁmmiﬁauiﬁu NAILVBIATLUUAALNTAR
Wudumaluae wasnunmdulssandanduiusvesnzuuuuuunageundaiouluund 1 funasiuasuyusn
nsafienuduiusiuluseduiish ¢ = 0.407) waluundug Wnil 2-5) ndununadulssdnsanduiusvesnziuy
e U IaNadugrsvaISe Aunanuazuuuiansadamdiusiuegluinamiigs (0.693-0.845)

A19199 3 uansAAUSEAVSaVdUTUs YO LN THUTE M NATILUADUVAINTTIANSITHUS HATINYBIAZUUUARALNTA WAYAZUULYEN
Asurueaulauluwnarun

- e NATINASUUUAALNTA azuuunsUtusaulay
AUTNANYI . pr = S pr pr
(final grading scores) unn 1 U 2 unn 3 unn 4 unn 5
Post test ‘UVI‘ﬁ 1 0.407** 0.383**
Post test ‘UVI‘ﬁ 2 0.702** 0.532**
Post test Uil 3 0.845%* 0.738%*
Post test Unl 4 0.782%* 0.587%
Post test Unl 5 0.693** 0.380%
NATINATLUUAALNTA
. . - 0.449** 0.501** 0.695** 0.542** 0.415**
(final grading scores)

** Correlation is significant at the 0.01 level (2-tailed)
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Ay LLuuLLUU‘Wmaau‘?mwaé’qu%‘wé’amﬁmmiL‘%au;ﬁmmé’uﬁuﬁ(l,%amﬂﬁuﬂ“LLuumsﬂ’maaulaﬂuLwia $UN
(r 983299 0,380 0.738) muamiummw 3 Gamneaundeng LLuumsmuaaulauiuwuuﬁ] i Az Uy
qumaammmaauqmﬁmaqmmmmmauinﬂ meuma UoNIINETIMUANUTUTUSITIUINTEMIIAZILY
nsUueeUlaNfUNaTINTBIALLLUSANTA ( aasvmw 0.415-0.695) Faflaumunsluviiueadentufedinziuy
nsUrueeulatiiiy nasuvetArkuuiANIafiutunY nafladdudyg avisiiorsvsveninisiiueeulan
Lﬂul,aﬁaum%aqﬁaﬁﬁaaa&Lfﬁzuﬂ15L%'auguavwaﬁ’mqwémmﬁﬂﬁnm wazanauaiiouniesfloflevhuenasauwes
auuudnnsalus e aivialy 1 dla 6], (111, [12], [18], [24]

A15199 4 uansanduUsyancandunusTe e sEUsEWINAT normalized gain AuAzkuunsUILeDUlauluLmazun

AzLuun1sUueaulay
normalized gain 3 pr o P =
unidi 1 unii 2 unii 3 unii 4 undi 5
und 1 0.309*
uni 2 0.446*
und 3 0.601%*
unil 4 0.506**
undl 5 0.371%

*Correlation is significant at the 0.05 level (2-tailed), **Correlation is significant at the 0.01 level (2-tailed)

A5 4 LLammamaqmamﬂiwawﬁamuwuﬁﬂuauwmausvmwm normalized gain iy ﬂvLLuuﬂuaamimu
soulauluuaazun F99s1iua1a1 normalized gain 1/|LLammmmmwmmmmammauiaswawﬂﬂﬂwm
auduiusiiuinfuaruuuaisnisuivesulavluwnazun ﬂanﬂamamLLuumimuaauiaumeqwu A
normalized sain wesinAnufifiatunie

8. aAUs1INAN15ITY

mﬂmamﬁ%’aLﬂ?&l‘uLﬁsruwaﬁ':uq'w%"w'Nﬂﬁﬁauﬁauuamé’qmﬁﬁ’mmsﬁ'ﬂu; 3'183611'1Lﬂﬁ17|"ﬂﬂ 1 vpanfnw
U9 1 avinereansialy wummmmmﬂuﬂw‘uﬂﬂmwﬂumﬁmuaaﬂau wmm LUULUUNAADUTA
waauqmwmmsaﬂmmausLmuﬂﬂmmﬂumﬁmuaaulau Y9978 5 UM mmm%muuwmaamma
aquﬁnaummmmmam pynlidpdAyn1sadfnszau 0.01 (mm‘w 1) ANMUAIMLINNNTS IR B URRLTURSS
Y8atinANYINNUAAINIUAT normalized gain Fauanslupnsred 2 du avmu’mnaumamwlmumsﬂmﬂmﬁaus
LLU‘UUﬂmamumﬁmuaaulauumwmmmmammamwmwﬂumw miwwaaquﬁiummawa an
normalized gain 1/|mewwaﬂmﬂmﬂﬂumimuaaulammﬂ‘umiﬁmmmaumwﬂﬂmuuaamaaaﬂwmawu
maawmu (101, [11], [12], [24]mﬂuwmmaamsammsLsauﬁmﬂumﬂﬂjmimuaaﬂau maaquﬁmqmslﬁau
meawuaemuuaa'mmmaam snadumsznavesnsinmsuuesulavazasiney saustwediinAnwviRauay
Laa&Jmmawgﬂmawuwuﬂﬂﬂmmmimuaaulamaia mﬂwuﬂﬂﬂ‘mmmmiLiauﬂummmmamﬂgmma‘umgﬂ
v %ﬂg’]%’mLf]uﬂ’]i‘tj’luLLUUﬂi%ﬂ’ﬁ%ﬁaﬂ’ﬂﬁﬂwﬂﬁﬂéﬂE;ﬁﬁ)ul,l,g’m”lﬁ]f;i]ﬂia 1-2 ﬁﬂmnﬁ%qgﬁmauﬁgﬂ Fendnw
onafnnsanluddinueansAnianaiafidule

u:ummmmwuﬂummauwmemum average normalized gain Tnesauuaias quawuLLa”asﬂuﬁmu
medium gain (A151971 2) LLG]‘U'VI'VI 3 Lsaqwuﬁumuwuﬁm wazund 4 Lﬁawimmaﬁauwuﬁuawaﬁauaw fian
average normalized gain mmmuamamuwam Aeflan 0.41 way 0.43 Audsu erauduwsizuni 3 4 u
wammaﬂaumﬁaauﬂmqmﬂmﬂmnﬂﬂmuna’mumuuaa ‘Uivﬂauﬂuuﬂﬂﬂmaaiwmmﬂﬂ%ﬂimLLﬁuwuﬂm
vouindnwdudi 1 m‘tuwmﬁuwmLsmmﬁﬂﬂLsusuIﬂsqaswmaasuamimmwaqmﬂwwvLLavnm‘lums
Andulusedunils aauundi 4 7ifian average normalized gain Uoe5e9adun oratdumsizsssurdvesuniae
Usinaansduiusdedmduuniineuansenn msznederinuenisAuianeiinsiunie wasddinuieviendnnis
fummaaiiifinudusey 1wy AswWasunuasluaduusunamiag ﬂWiﬁwmmmyffzwﬂuaumimﬁ N9
AIUIIvesmMuuaUisen (imiting reactant) usy
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NNTIATIENANENUSEANSaNAUTUSTEMI AT ULUUNAaaUTANadUgVIEVIaIN1TIAN1TTeU Aunas

YoazhuudAnnIn nundanuduiusiuludavin faduunfndenzuuuiuunadeunduseudiaadu aevilv

maiqmvLLuué'fmLﬂimﬁuaaﬁﬂﬁﬂmaaﬁuﬁyasaéLLaya (ms”mﬁ 3) Lwi?m?'imau‘l,aﬁaﬂvLLuumiﬁfmaaulaﬂ‘LuLw{avum?‘
mmamwuﬁmmﬂﬂmvLLuuqumaammmaammamaqmmmmmaus (P59 3) nanﬂmuaﬂ%mumimu
aauiam‘wmu ﬂvLLuuLLuumaammwaauqmﬁwaqmiammﬁLiaussuaaunﬂﬂmmvt,wmuma mawlmaamaaanu
uieifiuneunundl [10], [11], [12], [18] muwmwmuumwwﬂaammmaauqmﬁwaammﬂﬂ'ﬁwaug Furtus
fupvuuunsUvesulatessiitedfymeedn nadwandmiduntnAnvansalonzuuunsuiueslailunis
PeUsdumiunsenremueneunsaey ileuiunsuueeulaviiueiesflolunsmsmanisanzuiugey
nannauazUateniale %ﬂmaLﬁuwmwé’amﬂﬁwmsﬂmaaulaﬁﬂsLLuuLLazﬁmaUﬁgﬂs?aw:l,t,am’[,ﬂ;ﬁﬂﬁﬂm
Winnuusiufiviule vablﬂ;LﬁmﬂﬁﬁsJugLLawisLﬁumul,mlﬁiuiwummfuﬁﬂ auesdslulaluunlavdervedode vz
1ﬁymmuuazL%EJuijﬁﬂuwﬁaﬁa%mfuﬁ

venunuiiviauladnuszniislunuddeilie anuduiusidaninvesasuuunsuueeuladluunazuniy
NasIAZLULGALNTA (151991 3) warAuduTusideuinvesasuumaisnisunesulatluunazuniuean
norma ized gain (miwﬁ 4) nanfedny LLuum‘ﬁ‘J'maaulaﬂLﬁu mmrTnm:ﬂuﬂ’lﬁL%ugLLazwaiummmsLLuu
daunsafitiutume nafladaennassiunuidy [10], [11], [12], [18] ﬁﬂénﬁaﬂﬁﬂgmszﬁﬁﬂvLLuumiijwuaaulaﬂ
dmanenaTIAzLLLERINIALarALA I NS S suTiintuaswetndnw Suidunainnisfinisuiu
aau"Laumamamaﬂsuﬂ§aaﬂwmzuaU’lumil,isugsuawﬂﬂﬂm‘[,ﬁmulﬂ [11], [12], [25] rardumsziinisiinun
5’u§uqmaamiL%’]ﬁwmsﬂmaauiaﬁ‘[,ut,wiazﬁqwﬁwmL%&Juwsluﬁasgaﬁ?uq %"’aLﬂumiﬂiss}ﬂﬁﬁﬂﬁﬂmﬁy@u{wﬁw
nsutueeulay ‘Luizmw17i'v‘hﬂ1i‘UymaaulaﬁmﬁamﬂumimmuwL%'auagjmaam'sm Tunilsmaseulam
Uszunaufou 4 e luwmrazedeiiiaurvasaeanduliinvhnisuiueeulay LﬁaLﬁmmmszﬁé’ﬂwmzﬁ%ﬂq 9073
LﬁmLﬂuﬁﬁaiumimmuwL%‘auasvjmaamnm E‘%mﬁiﬁ/ﬂ’ﬂuﬁlﬂ’mﬁﬂuwﬁL%‘EJ‘ugLLazLﬂiﬂ%@ﬂﬁﬂﬁﬂ‘lﬁgﬂﬁu
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