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Abstract

This study aimed to 1) develop an application-integrated competency-based training package for
LCD television power-supply work, Model RUS 02-03, and to evaluate its quality and determine its
efficiency against the 80/80 criterion; 2) examine the learning achievement of students who leamed with
the package; 3) assess the students’ post-instruction practical competency against a predetermined criterion;
and 4) examine their satisfaction with the package. A quasi-experimental nonequivalent control-group
pretest—posttest design was employed. The participants were 30 vocational certificate electronics students
(19 in the experimental group and 11 in the control group), and a subsequent cohort of 12 students
provided supporting evidence. The instruments were the training package, a quality evaluation form,
a learning achievement test, a practical competency rubric, and a satisfaction questionnaire. Data were
analyzed using mean, standard deviation, E1/E2 efficiency indices, t-tests, and analysis of covariance
(ANCOVA). The results showed that 1) the package was rated at the highest quality level (X = 4.61,
SD = 0.49) and achieved an E1/E2 efficiency of 82.76/82.63, meeting the 80/80 criterion; 2) the experimental
group's posttest scores (X = 33.05) were significantly higher than its pretest scores (X = 20.63) (t(18) = 17.48,
p < .001, d- = 4.01), and after controlling for pretest scores, its adjusted posttest mean was 5.20 points
higher than that of the control group (95% ClI [2.95, 7.46]; F(1, 27) = 22.35, p < .001, partial N2 = .453);
the subsequent cohort showed results in the same direction (E1/E2 = 90.00/89.38; t(11) = 17.59, p < .001);
3) most students in the experimental group met the predetermined practical competency criterion
(17 of 19 students, 89.47%), with a mean score of 17.42 out of 20 (SD = 1.43), significantly above the
16-point criterion (H(18) = 4.33, p < .001); practical competency was assessed only after instruction in the
experimental group; and 4) overall satisfaction was at the highest level (X = 4.52, SD = 0.34). In conclusion,
students in the experimental group showed higher learming achievement, and most of them met the
predetermined practical competency criterion. The findings support the use of the training package for

teaching LCD television power-supply work within the context studied.

Keywords: Competency-Based Training Package, LCD Television Receiver Power Supply Model RUS 02-03,

Application, Learning Achievement, Practical Competency
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AMINAFIU N « X SD o . t df p d;
Ay LR VDINAAIY

AU EY 19 40 2063  3.45

nauToU 19 40 33.05 5.18 1242 [10.93,1391] 1748 18 <.001 4.01

MNUBNR: KAA1IRAEAIMINATIUUNA LS B UAUMATIULNBWEEY; Cl anefierlenuiody uag d- Manefiauundvsna
494 Cohen dmiudeyaapsynduiusiu

911907 4 wudn fi3sungunaassdazuuunadugninianisfeundanieueds 33.05 Azuuy
(SD = 5.18) ganiAzuuunoudsuddirade 2063 azuuu (SD = 3.05) Inefiasuuufisduiads 12.42 Avuuu
waztrsmnudesiufenas 95 vesHasaadsagsEning 10.93 fis 13.91 Azuuy

NansvadeuTidmIunguieEsiduuSiY WU AzuuundaSsuganitnzuuuneuFeuog1el]

JednAyn19ana (1(18) = 17.48, p < .001, d- = 4.01) mamﬁLﬂ5'1xﬁﬁaaﬁuayuamﬁgmmﬁ%’a%’aﬁ 2(1)
2.2 Han1sWIguigUAMIUMAAUSBUSENINNGUNARRITUNGNAIUAN
GﬁaaﬂaLﬁ”aaﬁuﬁuaaﬂxLLuudauLLawﬁaL'%ﬂusumﬂejwmamLLazﬂzjumU@u LAnafan1 a7 5
A9 5 AzluusadugEIINSeunouLasvdaSeu SuunmungudiZou
ngugiSeu n U X (SD) nasl3eu X (SD) Nage X (SD)
NENAIUAN 11 20.27 (3.23) 27.45 (3.56) 7.18 (2.40)

ﬂejwmaaq 19 20.63 (3.45) 33.05(5.18) 12.42 (3.10)




) : N
C4 laas qﬁ\“\

s 5 wuin AeuSeungueuauuazngumnassiinziuueAsTndifes (20.27 uag 20.63 AzuuY
auadv) wagliunnensiueg1alifedfyneada (128) = 0.28, p = .781) MENAINITIANTSITEUINAUVIAGDS
frzuumdaGounde 33.05 asuuu (SD = 5.18) vauziingumunsiinziuuvdaSeuads 27.45 Azuuu (SD = 3.56)
fiadl ngumuaniezuuuRsuduiy (i 7.18 Azuuw) Faasvounaveinisdeunuuni nsieuidiou
sewinanguieinnsanainazuuumdaseuiiuduisasuuunouwsou neulinsginnuudsusius §ide
nsnapudennandowiuves ANCOVA ¥ 4 Fo nauansfamsnsdl 6

A191991 6 NANITATIVEOUTOANANTDIAUTBINITIATILRANNLUTUTIUT N (ANCOVA)

dannadlassiu Basivdeu HAN1IATIAEFIY GRINE

1) anwduiusidadu (Linearity) anduiusifiesdusiengy  nquaduau r=.75,p =.007;  Julus
warnatmasaadly nquNARed r = .82, p < .001; Jannad
RUTERHLE WU p = 117

2) Anuwiiieniuresnnuty YRS Group x F(1, 26) = 1.29, p = .266 Wulusny

YodldUanAnaY (Homogeneity  Pretest YoRnad

of Regression Slopes)

3) amnuduunfvesd Shapiro-Wilk test W= 96,p = .297 WHuluanu

AaaLAaaU (Normality of Jonnad

Residuals)

4) ANUITEUAUVDIAINY Levene’s test U84A" F(1, 28) = 0.20, p = .662 Wulusny

wU5U59U (Homogeneity of AANALAADY YoAnNad

Variance)

RUBR: Neidnd fe p > .05; MInsivdeuTengunukiltiuaulAudneslunguneas (p = .021) usinavidsaes
Tunuushassrallsifited ey, wuﬁa;&aﬁﬁ%w%wa 1 978 (Externally Studentized Residual = 3.11, Cook’s distance = .14)
dletianevialaesindoyadindnioen nadsnsiifiamnauasfoddymuin Hadsesradsiiuiuud = 4.77, 95%
Cl [2.79, 6.76], F(1, 26) = 24.34, p < .001, partial N? = .484)

M9l 6 Fonnandesiunsaidfives ANCOVA ¥ 4 4o \Bulumudoulunasramstinses
aruluansimansisudeulildduegfudoyaselasenis Swnuzald ANCOVA fudeyarnilldosig
wanzay egndlsiany esnmsideliviendsudunguasniies deyavesdiSouneluroadsriuenaliiiu
dasvroiueg1sauysal warldarunsouensavesyalneanaindnvuzianizuaaioniould na ANCOVA
FefnnudumiuuanssweriedeiiuiundisenitassieaSeuneliuuniidnu flendngudavaualas
auysal Nam ATz ilanafaned 7

A19199 7 Han1siSeuiiguAs LS suUSuMEATLULia U BUSENINNAUNARBIA UNGUAIUAL

(n) ARAYALLUUNALSIUNUS UL

1 =

QGG n AzLUUVASSEUNUSULED SE 95% Cl

ﬂEjiJﬂ’J‘UﬂlJ 11 27.70 0.88 [25.91, 29.50]

q

ﬂEjiJ‘VIﬂaEN 19 3291 0.67 [31.54, 34.28]
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A19197 7 Han1siSeuiiguAsLuuraassuUSUMEATL LN U BUSENINNGUNARRIT UNGUAIUAY (5iB)

() NaMTUSEUWIEUTENINNGY

wasiwvaer1adY 95% Cl U9INAA4 F df tial N2
a o ) () artia

nysuan P P d
5.20 [2.95, 7.46] 22.35 (1, 27) < .001 .453

NUIBNR: NAA1IAUINANANRETNIUTULTIURINGUNARDIAUMNGNAIUAN ATRRENUTULEUsEliuTA R TIL
YoIAZIUUNBWTEU (20.50 AZUUL)

Ml 7 lemunudvinavesazuuunouGouud nui ngavesssiezuuumdaFouiiviuudnde
32,91 Azuul (SE = 0.67, 95% CI [31.54, 34.28)) vauzdinguenuauilaziuuvdaieuiiuiundanade 27.70 Azuuu
(SE = 0.88, 95% CI [25.91, 29.50) Inengumaassiazuuuvdadsuiiuuudngeninnaumuauads 5.20 Asuuy
(95% ClI [2.95, 7.46)) wazunnsisiuog19dusd1Agyn19ads (F(1, 27) = 22.35, p < .001, partial N? = .453)
N TEiSauayuauAgiunmsideded 2 (2)

23 wadugvinamaunarUssaniamvesyaiinlugSeusaiutinafin 2568 (feyaatiuayw)

namsAnuUsEAvsnmuesyaiindlevluldAugiSeusnsud iy 12 au uansdennsnsd 8 uazna

maieuliisuasuuuneulazndaiousonsmaaouiidmiunguiessiiduiudiunansiansed 9

A13199 8 Uszdvsnmvesernaussaurswiuweundintulugiseusautnisinw 2568

ﬂSLL‘L!‘L!LﬁN N813IU AZUUULAAY

s19n15US2LEU n , v nagl Wan1sUsELaiu
foAu ALY Sowaz
Jsgansnnesnszuiunis (E1) 12 80 864 90.00 80 NI
UszANS A nvaINadns (E2) 12 40 429 89.38 80 At

P ~ ~ i v v a i oA =
137490 9 NamiL‘UiEJ‘UWlEJUﬂSLLuuﬂEJuLLawmLiEJwUEJ&ngL‘isJumﬁuiJm’mﬂm 2568

AZLUY  _ NaF19 95% ClI
AMINAFIU  n « X SD o . t df p d;
Ay LR VDINAAIY

AU EY 12 40 2158  3.06

VGNERY 12 40 3575  3.28 14.17  [12.39,15.94] 1759 11 <.001  5.08

91nA15197 8 uay 9 wuin YAl ndlUszANEaIN E1/E2 Lvinfu 90.00/89.38 gandinausi 80/80
warfiSousinssuiinsuuuvdasouede 35.75 Asiuu (SD = 3.28) geninAzuvunouSoy (1dy 21.58 Azuu,
SD = 3.06) Ineifiuduiade 14.17 avwuu (95% CI [12.39, 15.94]) eteiifoddaynisadn (H(11) = 17.59,
p < 001, d; = 5.08) NaM5IATEHIsatuayuanAgunTITedent 2 (3) egnslsfiniu nafinanliidudeya
atuayuneliuunvesiSoumnesuiifin wihtiu lalandngunsmnaesdniendnguiuduenuvinifisuves
NATYNINTU

3. wan1sUsElluaussausnsUSUROueiTey
FiFeundunaasdldsunsussiuanssauslnedusziiu 2 au ddlinzuuuogiadudaszaindu uasld
AzuuunAsvoafUstidiuriansaudunsuuugaiie nansUssiiuuansdansed 10
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A15197 10 HaN1sUsEINaNTIaUENSUSURMUYeS s UNguaaes
o 4. - - LU _ U Seway
AUNUsZLU AZLUULAN v x SD Y. ,

SI8AU Hey U

ﬂ’J’]iJiJaEJfﬂﬁEJLLaxﬂ’]iLm%BMLﬂ%@ﬁﬁ@ 4 >3 3.74 0.45 19 100.00

N1355UN INLALIATIENINAT q >3 3.47 0.70 17 89.47

MTInLaTUUTNLSIRULAY aq >3 3.58 0.61 18 94.74
Fyaynadlvlsi

AT IAIIENDIN5LEY il >3 3.32 0.75 16 84.21

nsagUsuIMuAlY q >3 3.32 0.75 16 84.21

aussauzlaesau 20 >16 17.42 1.43 17 89.47

BAR: N = 19, Mvuanaeiiiussyaraliiasndt 16 AzuuL NATLULAL 20 AZLUY, INeIIUTIeiueE oy
3 AzUUL INATRULAL 4 Avuul waznaisziunguliidinulidesndiSesas 80 Aafaussourlagsiu
AUIAINAZLULTINTIBUARE T9919ANNNAUINYRIALRAETIeRUTITAAud1aNToY

91913737 9 WU fiFvundumeaesiiiinuinusiaussauy 17 au 910 19 au Anduiesas 89.47 Tnedl
dreanuieiudosay 95 VoIFRAIUHUALTT Wilson i [68.61, 97.06] dloRarsanauLnaeiiB s seun
ammuwmuwmmm"lmaamwmmmaaau 80 fualy

La,JawmaaummaamLLuua:,J'i'ﬁauwImsmumsmumm%mu 16 A¥UUY A7y One-Sample t-test WU
AZUUWRAY 17.42 ATLUY (SD = 1.43) qﬂfmmm%ammuamﬂmmaaam (H(18) = 4.33, p < .001, d = 0.99)
Taofnasaade 1.42 azwuu (95% C [0.73, 2.11) samsieneidsaduayuauigiunmsidedort 3 ogslsfinw
voussvestnNudesiuvesdndiudiiu (Govar 68.61) ninfevas 80 Fsdilienafududeadalaindndru
drnunausigandninasiszdunguiiivue

e P

WefiansansIau wud auaulaendelarnsesEuATedleliAaiugaian (X = 3.74, SD = 0.45)

Yo o

wazdiHunaivnausesaw laud aunsiauazduiinussiunasdyalnda (6 = 3.58, SD = 0.61) uae
AUNMTIEYINTIANAYIATIENIRS (X = 3.47, SD = 0.70) dumun1siiATIzrio M adelagiunsasuuiInig
uwhlaglanadewiniu (¥ = 3.32, SD = 0.75)
ﬂzLLuu‘uaqﬁﬂszLﬁuﬁgmaqmﬁmmaamé’aﬁu‘imzﬁuqa (ICC(2, 2) = .88, 95% CI .69, .95]) Wa@nII1
AzuuuadsIngussidiuiassnuinnuideiiufomedmiuliluesunuaussouraning
4. wans@nwanuiianelavesiSeu

HANMIANYIAUNNBLVBISEUNGUNARDITIUIY 19 AU WAAIAINITIN 11

M19199 11 Anuitanelavesiseunisenisdansiteuiaieyernaussaus uiuLeunaindy

v oG oo " - FTAUAN
Auiuszidiy uude X SD 95% Cl -
nwanala
Wemuagluau 4 4.47 0.39 [4.29, 4.66] 1N
nsldanuyenuazieundiadu 4 4.58 0.36 [4.40, 4.75] uniian
msatuayunsseuiuaeMsuf iRy 4 4.51 0.41 [4.31, 4.71] unilan
5 12 452 034  [4.36,4.68]  w1nilgn

nen: inainsulanaidulymunein e 2
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9 11 Wi fiFeulanudfianelalnesmegluszdusnniian (X = 4.52, SD = 0.34, 95% CI [4.36,
4.68]) ganinaei 3.51 Armuald Wefinrsansiediu wudt sumsldsnuyeailnuazueundinduiaiade
gefign (X = 4.58, SD = 0.36) s0sa3 lduA FunsaduayunsiBouiuasnmsufifnu (X = 4.51, SD = 0.41)
Feogluseduanniian drududonuarluueyluseduun (X = 4.47, SD = 0.39) wadsnanaduayy
auuRgunTideded 4

a3UNaN13IY
KamTEazUnaTngUsvasdnideld dil

1. yeilnaussourhnfueundinduiifautu Ussnaudae gatinersaud uoundiadu Ao UNUNTIANTT
Boud lunu 4 9y wasuuuUssduanssouy fauninlassamegluszduanniign (X = 4.61, SD = 0.49) uaxdl
UsyAviBam E1/E2 Wiy 82.76/82.63 sulnausi 80/80 LulummiasiAgiuded 1

2. Fumadugrinisnsidou nauvanesdazuuuvdadou (¥ = 33.05) gaindideudou (¥ = 20.63) el
Hoddmaaia (p < .001) emuauaziuunsudsuud nqunaassiiazuuundnieuiiuiuudiganiings
AUAN 5.20 Azuu ageditdydAnneaia (p < .001) uagiSyusiissuiiavuuundisuganitneussuegiell
HedAyneada (o < .001) Lﬂulﬂmmamﬁg’m%aﬁ 2(1)-)

3. suaussaunsUURNY fiSeungunnassdnlvgiunusiaussaurnsufoRaudidmun (17 910
19 Au vide¥esay 89.47) uaslazuuuiade 17.42 910 20 AU gendnunasi 16 Azuu egrdifodfameeadia
(p < .001) ilulmuauufgiudod 3 el \WuransussdundaSouiouiunas Slinswseudouns
Wasuulasosanssaue

a. swenfianels fiFoulimniianslasieysilnlnesmeglussfunniian (X = 4.52, SD = 0.30) geniunausi
3.51 \ihilunuaiRgudent 4
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314 ANCOVA uazmssieauuundvinatisliifiusunavesmuusanimdsniuauasiuuiiugiu (13, [14]
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