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Achievement Comparison AC circuit
Course of the 1st year vocational certificate students in the field
of electrician Chonburi Technical College,
by adapting the materials and equipment available in the power

electrician departmentin preparing worksheets.
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afffiszdy 05 AruuueTuiImadssanguiidn 0.70 aglussdugs fu inwenisde
1935lnszuansaveatinseu wudl dniSeunnaurIuNuYINIngIuSouas 80 a1l
toddyneadffisedu 05 uazanmsliesziuuuaeuamnfianelaves fivusonsld
YARANTIUNITTEUT MU FL3euiinuianalareni1sdnfanssunigyn Aanssun1siseus
wuvAUIEzmANeg eglusedu 110 Aade 4.38 910k 5.00 (SD = 0.56)

Ueyayn Aduan (2557) wﬁé’aﬁﬁﬂﬁifmqﬂwaqﬁﬁaﬁwmﬁﬂwmmmwﬂv\lﬁ’] A
vadadass mungueslesiu nauthmnevesmAfeiiduinGouduiseudnudi 6 s
35 A LAglaoNIUUIZA N15NAaedRgldluuna@eunInggIu DIRECT version 1.2 1U3U
12 9o TneliiinGouiuuunaaeuianaduquivesteasuyninouiiotariuinrundile
naUsIngd1 Tnidsuannsnhesiuvlunengquiindeiuns udendudunsmagey
amuSuaziinurlunssenssmusuianduluunaasunoulivesndiass nansvaaeuse
2995 LSl S eufianansasiazuuusiunaeild uidedniSeuldfinfiRnedsasain
vasnThaewuds nadeudnaSmalngiiiiniSeuiasuuunasldiSosay 48.57 uae
HAATLUUNDULAZUFIRINNNTHNAIEUDTATIA0ULDINARBUNNATH t-test WUTT AZLUY
Wnwzn1snercasliivestndouiintuedefidod fyiisedv .05 Sanufamiimienis
Feuadsiiszduliunaawindu 057 ffufaaguldihmsiinufiRgeudmareasiiiide
vedadaosthaaiuaiunnudlawss e liindoudauasnsolunsdesauinnd sy
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AT HUNTSIVY

n5398130e nMsSsuifisunadugrinienisiieu Jveasindinssuaadu ves
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nMsFeunuvUiulszgndliiangunsaliiluununivdnsliliiimigs Tunsdawiouluau
Ut Faarinnsansadugninisnsiiouvesioutounsufoinsaouuassadugns
ysnaFeuresSeundinsufoinisaou nefideldsuiunismuduneuselud

3.1 Usgrnshaznguiiegs

3.2 idesdefldlunsdnm

3.3 SunsumIaiauarmamnmadoailefililumside

3.4 MIRTIEBUANNNIAT D

3.5 Bmaiusiunindeys

3.6 MyLATIEideya

3.1 Uszvnsuazngudiagig

3.1.1 Usevns

UszmnsflflumsiteaiiiduiniFeussiussmatedasivnndudi 1 anuria
Prelihds Inendomatavayd Swiuimun 23 au

3.1.2 NFUAIDEN

tniFsusziulssmaletnsivIndi 1 avnivdlwiimds nendumedeavay3
ABAveasiiinszuaadu S 23 Ay

3.1.3 N3guA29E19

T3 80NNENFI9E1MUULINZD (Purposive sampling)

2

UNLSgUSEAUUSENANYUNTITITNTUUN 1
LI NHARY Inerdumainvays
U 23 AY

JUM 3.1 WanIN1siaeNNauiIeglUUIL A

3.2 iasaslianldlunisive

3.2.1 mMsseulagnisusudssendldianaunsaindluwkundrslniaiigs Tunis
Jonsenlunuuifeu lusedvnasiiinssuaadu

3.2.2 wuunedeuianadugnansnsieu Jvsasiniinszuaady Wusuudside
WU 4 FLden I1UIUNIMNA 40 U8
NUBIAG WNUNITERUBYIUNIANLIN 1

v s
MegraluunadeuinNadugninienisiseusgluniaNuIn A
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3.2.3 WUUADUAINAIUTINELA

aounuemfianelavesnguinesidnensliinaianisiansdounisaoulngld
Tuay Wnideu WeRwunadugndnianisideu fe ludiufiierfuseiuanufndivres
fnouuuvasuausontslddetsanuluau luselvnsasiaih lnsdminaziuunuy
ipsEILUTEINMAT 5 SedU waelinasily mMsuamaminevesaadeiduanld

adanlslun1ide 1éun evay Anade drudsauumnsgu wasFoudiuada
(Dependent t-test) Inenimaitldiiieuifuinaminisussidiu il

ALRABVIAU 4.51 - 5.00 ML SEfULINNTTEN

ALaAEWinU 3.51 - 4.50 ¥NEAIIT SERUIN

ALaABVIAU 2,51 - 3.50 WAL sEdUUIUNANS

Anadewinfiu 1.51 - 2.50 vneAudn sedution

AuaABIiU 1.01 - 1.50 vneAa sedutiosiign

3.3 BWnsnusivsiudaya
dlumafunusadoyaiitoasihmafununudeysdenues fil

1. nagauAusvetinizeulagMIILUUNAGR URBULTEY

2. faouhiinguniBou eaaussgslaloiiSeou

3. aounguinegslasnsusuuszgndldtangunsaifiluuuuntnsliiniids Tuns
Jonsenlunuufuianuna Tusiedvsasiiinssuasadu

4. asUunssulaznunIuaulaveis ey

5. WeniFeuldGeuivnasinihnszsuaadu udmaaeumnuivesinGoulngnisi
LuunageUndsSeu Jaduluunaaeuyaiieafuiuuuunageunousey

3.4 M3Anszidaya

defAduldduiunisauiivunsseznads msfnwideiiiednaiisuazm
Useansnmveanisdeunsaeulaglddenisasumaluladiasiounts Tusedvasasiin
nszwaady Wiulumsiieneinneg Ao NadeumLUANGITERINALRABATILL Y09NT
naaouneusBuLArM e Und Sy Adoauumnsgiu wazada ttest Taoldgasma
atnswioluil

3.4.1 MIAZLLLLIREY

Anedsiavadnndeduduavadn (Arithmetic Mean or Mean or Average; X ) lag

_x
N

Ignsnastaluil
X
= = - ' a a
Mo X Ao Anadeauadie

22X A9 HATINYDIALWUUTINLA
N fe Swungudieg



3.4.2 daudgauunnnsgiu
ALTBAULLRTIU (Standard Deviation) lngldansassoluil

e S

nrx? — (3x)?

S.D.= (20)
nn—1)

D. fio Aauideauunasgu

Yx?  fo nariuveshiddecvesneiuy

(Xx)?  fo maswmesasuuuimunenidsaes
n

Aa PuuAuluNguiieeg

3.4.3 d0f t-test
ANUSUNAZDUAIULANAIITENINARAY VDIALLUUNAFDUNDBULI UULAT AL LU

PNAFDUNRNIEU

U
bNU
V1Y
U
U

t= Z 0 df 1
— -
ny, D2 = D)2
n—1
Araaanldlunsiiarsanlu t - distribution
NARNIUDIATLUUA B ULAYVRINITNAG DY
PUIUTNTYU

NATINTNUUAUDINARNUDIAZ L UUNDULAE NRINTNAADY
NATINVDINAIADIVDINANNVDIAZLUUNDULAZNAINITNAAD S
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Han15IdeuazanUsevaya

Qe

o

nMifuefeilifnguirasdifioIsuifisunadugnd nenisdeuivnnsasiiih
nszuaadu vosniFousedulszniatevasinndn Juli 1 a1vden ddluiiigs
Inendewmaiiavayd lnonsiFoutuuliuussgndlddaggunsaifiifluununivgndlniiiiigs
Tumsdmndenluauufifnu Jaudanadeyalasld Aiedsasiuuvesnsveaeuneulieu
uagnsnageUndndoy Andeuuuninigiu uazadd ttest uazAnwiauiisnelaves
tinBouiiddelnsnmaieunuuyivlszgndlifangunsaiffluununivvidlniimigs Tuns

o a a wva
Fawseulunuufifau

= o/ Q‘ L) v
4.1 HAaNTANYINATNYNININTITEUVBIUNLIYY
A13197 4.1 uansAlRdekard U TeUULINTFIUYRIAERUNARUTNANYINYIIWUUNAZE U

NOUBAL AT YU
NNINAEDU Mean N S.D. t
ADULSEU 12.43 23 3.17
o o -14.95
NAILIYU 26.87 23 4.81

91n915°99 4.1 MATeludrneasiiinssuaady vedniSeuseauusenatletng
a IS gj A a 1 O Y a (Y a = a U ¥
FTN TN 1 @1v3vn Prebiiaings Inendemadavays Inensseuwuudiudssendld
TangunsaindluwnunImgralniliigs lunisdmesenlunulifinu wagiuuunaaey
Aowlsunazndusou 1ukuulsdowuu 4 dden 9uiuniaviun 40 49 AziuuLiy 40

! i a v a ] a v a % a a

AZLUL WU Aedsazkuuvestniseunawie UniSeuaeuldnzuumnds 12.43 wazildu
WeduuiInggIv 3.17 diundainiiseulagnsssuwuuliulssendldiangunsainily
wnun3rgebrinigs Tunisdawseulunul §URNULEY ANLAYAZLUUYDINNLSUNET

SeutiniSeugeulansiuuade 26.87 wazlidiulsuuuninsgu 4.81



13

a I aa = = 1 o =
M1919 4.2 LansAd@nn t-test A‘L‘Uﬂ'ﬁlﬂﬁﬂﬂLVlEJ‘UﬂSLLUUﬁ@‘Uﬂ@‘ULLagwaﬂﬂqiLiﬂu

t-Test: Paired Two Sample for Means
noueU nouEeU

Mean 12.43 26.87
Variance 10.53 24.21
Observations 23 23
Pearson Correlation 0.42
Hypothesized Mean Difference 0.00
Df 22.00
t Stat -14.95
P(T<=t) one-tail 0.00
t Critical one-tail 1.72
P(T<=t) two-tail 0.00
t Critical two-tail 2.07

*seAutiydnAYN1eEan 0.05

91NA15797 4.2 WU Aadn t 381 -14.92 A Sig. (1 tailed) A1 .00 Faioani

seAUTEdIAENINEs 0.05 wansinAzluudounauLasnadssulauduRus uLazLile

CY

9

Uniseulasunisiseunisaauiznasiiiinssuaadu Tnenisissuwuuuiulssendldian
¢l ¥ a ! o v (Y L=} a wa ¥ IS v
gunsaiiilukaunIggalninmas lunisdawsenlunudjifiaued asiuurdassuain

o QI nd’( 1 a o o o QQdI g
NINWUUNAFDUINNYUDY NN ULENAY NN ITEAU 0.05

4.2 Naﬂ"liﬂme}"lﬂ’JﬂﬂJWQWEﬂQ‘UEN‘UﬂLiEJ‘Ll‘VI&IGlElIﬂEJﬂ"ISLSEJuLLUUU‘JUﬂquJﬂﬁﬂ‘lﬁ’)ﬁﬂ'i)ﬂﬂim
Aluwsundvnslnfinmgs °1uﬂ'15ammau°1m'mﬂgumqu LANIFIRNIT 4.3

GI']'i']\WI 4.3 LLﬁﬂﬂﬂ’]LQaEJ LLagﬂ’]LUEJQLUuiJ’WﬁzWU ANUNanelavestnisey

AMuNswalavestnEeu X S.D. 52AUAIUNIND TR
Fruilewn
1 vmudilademldinetu 4.22 0.72 11N
2. fi3puiidnsalunsSounsaounnty 4.00 0.66 1N
3. Fosiideuiianuhauls uasduusslow 4.22 0.66 11N
4. $Enaun uazvouluuniieuy 391 0.83 1N
5. WemiBeuauseniluliusslowdild 4.35 0.63 11N
394 4.14 0.70 41N
fusduuunsitey
6. laiseusetedasy 4.09 0.41 11N
7. lé’ﬁlﬂﬂﬁﬁaauﬁmmﬁmwmmﬁu 4.26 0.61 1N
8. S NAINANESI9ETIA 3.78 0.66 11N
9. fiemuwelaluguuuumsizouiily 3.87 0.68 1N
10. nseuliAneueg ety 4.26 0.74 1N
33 4.05 0.62 41N
Tagsau 4.10 0.66 1N
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9915797 4.3 uandlidiui dndnvrfienufewelasenisldvaianissanisisou
nsaeulagliluau Ingsiueglusedu uﬂﬂﬁqm (X=4.10, S.D. = 0.66) WiloRa1sanduse
F1u WU Sruien Sanuiawelalusesu mﬂﬁq@ (X=4.14, S.D. = 0.70) hagmuguwuy
Aseeu denuianalalusyaudin (X=4.05, S.D. = 0.62)
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5.2 afuTENanIIY

NN53ITENsSsuLisunadugninienisdeu Juaeasiiinszuaadu ves
tiFsusyduusgmalietngdnBndudil 1 aeivgisiihms Tnenisuiuussandldan
guUnsalffluusunsluiinids lumsdaedonluauufianu dnisesnwuunsieuns
aouliognaluszuu dnmsimuainguszasdnisinnisiseunisasuliognsdaau dn1s
d1gnenAM3IINNTaURIUNTUURL U UazlinisUseiliunanisisey nudndaya
AedsrouFouTInAzuuLdy 40 agil 12.43 fidmidosuunsgiuvesnzuuLegi 3.17
YoyarodendaSounnazuuuiy 40 ogil 26.87 mdudonuuinnsgiuvesaziuye
4.81 wazidlomuinen t agjﬁ -14.95 Fdfyn19adffisedu 0.05 way n1sAn¥IAINT
welalnenslilaensusulssendlifangunsaifiluusuntndiiinids Tunsdawiosly
NuUHTRNY Faanddiiuinnisldmaianisdnnis Seunisaeulagldlusu aunse
dnasumaFeudite 3 dw ldun wisids Ao dnAnwdanudarudlaludom siein

e

nwedidy fio dnAnwiaiuisatianuinlalydssendldlunisuifianulawas auiniide
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5.3 Jaiauauus

Mnuan1ide fideddeiausuuy fuwiolud

5.3.1 Tun1siSeunsasungiaeunisiisnmsasulasusseneniuUszbuddyaiughl
funisaeu uarmsiidenisasuivravladfiefiunadugninianisseuvesiniseulud
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LINYUBIYIANYT LAM A15ANET 127, Inerdnusaeansgnainnssududn
A1UNVINTUINTNUITIANY Taudieinende andumalulagnsgaounaingm
NTAIANSTEUA.

Yaan iminszng. 2554, “BennsiFeunisseu”. ngaunna: anudtumealuladnszaeund
nszuATrile.
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9573500 WWBY. 2561, “UUINNNITHAILINAGUgNENIINsSeY Taeldmadianisldly
31U (Job Sheet) s183¥1laseai1edoyauazdanaiiu”. any3: 419139
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Yy FduLnm. 2557, “A1sHAINIYn®en156e19a5InANd18uasndInaae Tuasasinda
NSTUENTY AUNYURILNN . 9UAT1Y51T: @193V INe1MIEnsANYT Ay
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Tuaun 1 UL 1
nangns UssmadeinTindn wnsdnsy 2562 douATen 1-2
SWEIYT 20104-2003 F9AY1 1WITNAINTZLAAAY 1281 4 VY.
P99 N5iveeadalaalauinnssruliiinsswaadunasnssuwalninnsswaady

gaUszaAnIsiEeus
1. Ysuumseeadalaglaulvinsouldaula
2. theeadalaglalluinnsulnihnssuaaduiasnszualnvinss waaay
3. Awmsussuliihnszuaadusaznssualiihnssuaaduitnseeoadalaalaules
4. \AeAnuasertinlunsvingy

\n3asiiouazgunsnl
1. fAumu 300 Q 5 W 16
2. fviadafdnes 1 1p309
3. oedPaladlauniouanalnsu 1 1p309
4. uwnasteuswuliiinssuaasuusuanla (Variac) 0-220 V 1 1309
5. WAUSENOUINASHATENURD9TS 1 %n
drdutiunsmeaes

1. myinuswulninszusaduiieeadalaglay
1.1 Ysuusseeadaladlaulnnsonldau
1.2 U5uaing DC - AC — GD 909 CH1 lusiumnus AC
1.3 U$utl X - POS. iidunasuussnimaeulueglusiumia AC
1.4 U$uta VOLTS/DIV. 481 CH1 Lifighu 2 VOLTS/DIV. #i¥exnnnin
15 seanelnsudniase CH — | VERT.INP. YSuaindanouiidalnsulud x1
1.6 Ysuiadfiwesluiiedlanfiwessn 10 V Sanseuunasineussiulniinssuaady
1.7 Ysursuensuuswiuliindeedladimes VAC 18 2 v Usznauisasmunmil 1.1

M5uen soavaladlay

—F-..
‘ . %
D
L]
L]

{1} F HEN

v

AWl n.1.1 m3seimsasiaussiulifihnszuaaduieeeataladlay
1.8 U¥ueeadaladlauiity TIME/DIV. &4157 20 ms mnnmitusinguuseesadaladlauivun
Taiwewsng TFuusisy TIME/DIV. Tinaundragldnmiifvunamemang amusaduliiin
fusinguussesadalaalay vnvuinnwiiusingidnly iufuanszdu VOLTS/DIV. 9
dasmiemnumanmivsnglugiull Wsufusedu vOLTS/DIV. Wnndu
1.9 Yudinnwiiiale A1 VOLTS/DIV. TIME/DIV. uazan Ve i13ald adluninii 1.2
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VOLTS/DIV. = .o,
TIME/DIV. = e

A n.1.2 dygranssiuliihnszuaasuitinlaniveoadaladlay

1.108uAusssulninszuaaduitaldannedlaadives Vi Tuiinarlumisiedl 1.1 wen
wseruliia v = 2 V desedlianiiines

1118 uAusssulnin VOLTS/DIV. fidslivesesadalaalay sruasysunsasulniifiuan sy
veeeataladlaunnsonganivingn Tufindnwimunadumsned 1.1 wnaussdulda v =
2 V voieeadalaglal

1 120%uasussaunsesulnii Vv arnn3ueniiuduaunnsnedt 1.1 Judidu Yauazdudinen
wseiuluihiisuldaniedadiiines uarsrudiuiutesrugedyy InLanIuLae

1
soatalaalavannvengegaiisingn audrduAsiulnil v Tunisned 1.1 7id

A15199 n.1.1 Sausasulninssuaadumessadalaalay

TENC] 108 ooadaladlay
Il Tan

V) fwos | VOLTS/DIV.
(Vims)

AU Awsaulain
FIUIUYBY wsagulod | wsesulaldn LANANSAY
wsssuladh | AC WU Vop | Vip tTU Vi VBV e

10
14
18
22
26
30

L13fwnanussiuliihnszuaaduiisuldsuseadalaalay Tuiinaradunisisii 1.1 g9
wsasulalih AC 18 Ve yinen msduanldigns feil
Vpp = VOLTS/DIV. x fnuiugousesiulnin
L1aeunamusssulnfinlnfinnss uaadu Ve i@unsesulnin Vi, Sufinaslumisnsd 1.1 9es

s adulindin Vee 18 Vims n n1sdnuialldgns
_ Vep
2.828

ms
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115916590 Ul A AN A 197 U095 P UINTAT Vims 9100081320 5LA0S5 LaLaNNYeIAIuIN
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a1au HUUNADUADUISBY RUUNARDUNAILIIY NAANNYDIAZHUY
X, X, X, X,° D D?
1 12 144 29 841 17 697
2 13 169 30 900 17 731
3 13 169 29 841 16 672
4 11 121 30 900 19 779
5 10 100 19 361 9 261
6 5 25 15 225 10 200
7 11 121 28 784 17 663
8 8 64 16 256 8 192
9 8 64 29 841 21 e
10 15 225 34 1156 19 931
11 13 169 28 784 15 615
12 17 289 31 961 14 672
13 16 256 29 841 13 585
14 13 169 23 529 10 360
15 14 196 31 961 17 765
16 10 100 32 1024 22 924
17 15 225 29 841 14 616
18 18 324 24 576 6 252
19 15 225 25 625 10 400
20 12 144 24 576 12 432
21 13 169 25 625 12 456
22 16 256 27 729 11 473
23 8 64 31 961 23 897
Sxi= 286 | 3x° = 3,788 | Ixp= 618 | ¥x,° = 17,138 | 3D = 332 | ¥D* = 13,350
X = 12.43 X = 26.87
S.Dy = 3.17 S.D,=4.81
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a5U @0 t-test = -14.95
TN A2 esuuanireds Adeduunasgiu AIngRNNITLANLALULTLAY
SEAULYEIAYNIEDG

AsAgau | N | AshuUuAY Mean S.D. T
AOULSYY 23 40 12.43 3.17
— -14.95*
RAIIYU 23 40 26.87 4.81

*p< .0
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