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3.1 UsE9nsuaznganlagng
3.1.1 dsgvns
UsgannsnmiglunisI98asId A
o a a a a fa o a ¢ ) A v a a
tniseunamsdouseulusgineunsaiBidnnsetinduaz99s seAudsenmatednsivdn

(%
o

(W) FudN 1 a1 3vnediannsaindg naseun 1 Un1sanel 2569

3.1.2 NGUADE

W " Al - aa 2 . .
nqusegeltlunsideasilaulaedsnisideniuuiazas (Purposive Sampling)

'
v =

Ao UniSeuseauUsenade s v dn (Uav.) Julh 1 a1v13vny1eswannsating vise 1/2

MABEUN 1 Un1sAnw 2569 911U 10 AY

3.2 WUUWNUN1SIRY
n15T7eas 99 1dun15TduLdennany (Experimental Research)
Iaglduuunkun1sITeLUUNq UL TANAN D ULAENAIN1INARBY (One Group Pretest-

a o [ [

Posttest Design) dldtydnuwalngil

QR NAFaUNBULTEY NAADY NAFUNANLIY

naunAaes (E) O1 X O2

a9l O1 = NIIVAABUNDUNITISEU (Pretest)

Aurinezn1seudyIadliihanesadaladalad
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X =

nsIARaNIIINMSEEuNsaouMeYRrnU UANseudyaalninnnesadalaglay

Oz = NMISNAFDUNRINITLIUU (Posttest)

purinwenseudyauliianesadalaglay

3.3 139N glun15998

L5095 NI UNTIFeATILUTENOUAE 3 dU fall

3.3.1 garnufuRnsaudyaalniiainssadalaglay

' [
=2 Ya v b4 = 1

a vaa ¥ d’lj ! (% 1% 1
YorNUHURTE I Teaitu Usenaumeiilemnisenuadayaalii loua

. MSSTULATEUALTI LAY (Voltage)

. MEuAeNd (Frequency) wasanu (Period)

«  MsrysUBuUAY I W dyayaddend Toyunadmasy dyanailudes

«  N1597UA1 Duty Cycle U93deya 104

. MIIARanIama (Phase Difference) seninadgyeye

3.3.2 WHUNTIANTTITEUS
LNUN1TTANISLS oug s18Tv10Unsal dia nnsedna wagl393

wu28n1915ouTT LA sadunisldesadalaalay $1udu 4 uwu 520 12 Falug
Ingusaz Uil IAUTENBUATUNIUANUNENNITOBNKUUNTADY taln IaUsvasAnIsiSeus
sy AnssumsSeunsaou douazgunsal uagmsinusyiliuna

3.3.3 LWUUNAFUIANAFUNENI9NSLTaU

1% Y] 1

wuunedeUiaNadugsiuinyenseudygralnianeeadalaalay

1Y

fidnwauzduluunageun1nUuR (Performance Test) Usgnaudig

.+ LUUNAEIUAIAURUR 91uaU 5 d0unisal AZLUUAY 50 ASWUL
a A v A o v [
e WUUNAGFDUNIANE WS WUULABNADU 4 388N UIU 30 VD AZLUULAN 30 ASLLUL
a Y% o <3
o BUUUIELHUNN®ENTTUIUNIT 9N1UIU 10 51890717 AZHUULGN 20 AZLUU

'ﬁ’JNﬂ%LLMUL&M 100 AzLUU
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3.4 MIATIUATIIAUNINLATHD
3.4.1 M5a519YARNUHUR

[%
v o LY [ [

Adeaiunsaiern U URnuadutuneu fail

av a a

1. Anwienans f191 wasandeiiigidesiumssudygaliihainesatalaglay

2. Aevwindngasuasynussasinisiseuiveseivgunsaididinnsednduazians

3. enuUULATa eRNUATR S1uau 4 yn anadeiifmue

4. theiinufiRTiaistuauereidoaria) S 3 v
LﬁamwaaummmqLGTNL‘ﬁam (Content Validity)

5. Uudguilvnadeiausuuzvesiorva wdnilunaaedld (Try out)
futinGeuilalldngusnegng

6. UTulsaudlunavihluldassiungudiegn

3.4.2 MImAmYiiaaEanndas (I0C)

el nUfURuazuvunaaoud ad1ed ulwi 1§ vaergdiuau 3 v

#1sUANNFRRARRITENI TR NiuIaUsEasinseus Ingldinaeinislviasiuu fadl

AZLULY AUNNY
+1 wilandafnuaonndaiuynysean
0 Ludlaidermauaenanaiunyseaa
-1 wiladdednuliaenndesiugnlsyasd

Tnerndantania I0C fAdws 0.50 FulU fondimnuasnmaad

3.4.3 N1SUIAIAIIUYINIIYLATTIUIDTILUN
duunaasuniang el lunaassldivdniSeunlildnaudiegne 31u3u 10 Ay
WenmAIAUEINde (p) kasA191U193kuN (1) InefnEantaaouniA1nueINdesening

0.20-0.80 WaA1IUNTILUNALLA 0.20 Full

3.4.4 N5WIANAULTRLU (Reliability)
mAANUeTuveILUUNAdeUTsatUlngldgnsduUsEavELeaTTRIATRULIA

(Cronbach's Alpha Coefficient) Tnafuusnasisnanandesiuliiosndn 0.70
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3.5 Mmafiusiusudeys

VA v (%

Fdeaniunsiiususindeyamuddiuiuneu fadl

7. Ymsvegeuneusey (Pretest) fungusiegg
e inANukarinyeiugIusunseudyauliihnesadalaalay

8. auflunsiananssumsissunisaeulasldyatnufuiniseudyaalniaineead
alaalay 9uIu 4 dUav 5u 12 Fala

9. yhmsnageunaaiEY (Posttest) funguénegis

MILLUUNAFRUIARNAUN AR AR UL
10. Wiunusuazkuuiladiotluinszideyansadasely

3.6 NM3AATzidaya

[

Weaszideyalagldlusunsudniagunsada (SPSS for Windows) seatifsisil

N

e

Y
a

3.6.1 s0ANUFIU
! a = a Y '
. AAAY (Mean: x) lBUTTENEAZUUUIAREVRINGUFAIBEY
«  duneauuninggiu (Standard Deviation: S.D.) BUIIEIENINTEINLVRITOYA
- $owaz (Percentage) WolUT U UNAdNNENIINITISHY
3.6.2 dOANAFRUANNAFIY
ldnsnaaauA? (t-test LU Dependent Samples)

BT UL UAZMUUNAFDUN UL S ULAEVA AT UVBINGNFIDENY

IneAunszAUTEdIAYNINEnAN .05

ansild Ao

SD/ vn

d' A ! a !
W D A ARAYUDIAINULANANNUDIATILUY
SD A ?i'JULﬁENLUU@J'W]'ﬁiWUSUENﬂ'ﬂﬂJLLC‘]ﬂGi']\‘ﬂJENﬂ%LLuu

n o fe IWIUNFUAIBENS
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L% a L4 Q‘
3.6.3 WNAUTINIANFUNARUNG
AusnaYInsHIunsUsEluRadugmssuinyenseudygraliinanooada

Taalad laguniSoumosd ashuusadtsoutly yosndisesay 70

o o a

wazilazluurauseuginIneuseuag1ailidud Ay neadiansyeiu .05

o
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4.1 Han15ATITRANNINelavaINguA1aE1

U009 1 wnundsnd1ediédnnsetingd laglddenis

LUUARUNNTEAUANTIIND URtinTeY S8us1839199 N aduasAia nNngqu

9819 9L 10 AN HANISIASIELandlanalul

4.1.1 doyanaly

M19199 4-1 Jayanly

el AU Andudouas

B8 8 80

RIN 2 20

39U 20 100

91 A Anluonay
fndn 20 U 10 100

20-30 U - -
394 10 100

NMSNT 4-1 WuduwAe $1uau 8 au Anduieuaz 80 wAndl 91Ul 2 AU

AmuSosaz 20 Sunuegsngt 20 ¥ ruau 10 au Andudasaz 100
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4.1.2 ANTNATUUUVBINGNAIDENS

AN5199 4-2 wansnanskuunauldEensaau

a1 Ho-unuana AZUUY

574

20
1 weduans SRlgNild 12
2 WEnus JUNSIE 11
3 wendeelns @S 13
4 ualsven gouily 10
5 wadnasal nwassay 11
6  wedusng NOIAN 17
7 wwsunssd  day 16
8  WILITEIN AL 15
9 WHITY TJogung 11
10 w8sUNT novd 13

MITN 4-2 LAAINAAZLUUYDING UAI9E19 NUTINQUAT8E19T1UIY 20 AU
Huadugysnensiteunanitsosas 70 31U 14 AU [HIULNAI 3 AY

o v g v
19190 4-3 LLaﬂQNaﬂgLLUUﬁaqﬁlﬁa@ﬂqﬁa@u

a1RU %a-uwaqa ATUUY

59

20
1 wwiuang yoATe 18
2 WENue Junsas 17
3 wensealns @S 18
4 ua3sven gouily 16
5  wadnasal nwassay 17
6  wedusng NOIRN 20
7 wwsunss  day 20
8  UYITTNN HOALNG] 18
9 WY TJouung 17

YIYTUNS nosd 18

—
o
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M15199 4-3 UanaNanzuuUnaldlUTUNTYRINgUAIBE1Y NUINFUAI0E19T 11U

10 AY THAFUNENINSSEUNERY wagkunaeinsinUseliunanadld gandrfesas 70

4.1.3 5$AUANNIND LA

= Y} = v
»1519% 4-4 %QU?}’JWNWQWBIR]SUE)QQLSEM

sS85l x S.D SLAUAIUNS

wala

N153AN3BUNTERULUULUINGNUH URY

1. agiinfeulunisaeu wagnisaenenauslvitniseuntes 4577 0578 1niign

Wiedla

2. agdnmsiseunisaeu TnefimsahdesnlflunsGeunisaeuls 4.462  0.647 1N

REANRIHREEH]

3. Aonsaeuiinanldveliingeudlamsvhnuresisasinn 4.423  0.703 1N

Uoeiedln

a. Feftanumdeuuagiimudmauluuien 4.423  0.643 1N

5. mslidemsaeu treUszendsasuaznsidenidgunsallsine 4.423 0643 )

NBITY

6. Heliivinwglunssudyaaliiliegsgndes aallgminis 4346 0.689 11N

IUARANAN

Y.a'm1501%?1'61uﬂ’13‘1/mmuﬁamﬂhalﬁﬁm%uﬁmmi Amuale 4308 0.679 1N

daanntu

8. domsaeutieimuduinuznisldiasesiie Tndnyanadlniile 4.269  0.778 110

24197

9 AomsaeutheimunadunynanisSeuliingeu Ifunndes 4.346  0.745 1N

Wiedla

10.dn3euiinruiaelalunszuaunisdansidounmsaoulaelide 4538 0647 wnitgn

nnsaeu YanjKaauInUeeLiiudln

INANTNN 4-8 NUITLAUAMUNINDLAVDIU NS UM S HUT 18IV ITHAALAL AN

v a g A a ! a a s vy J Y 1 [J
YDIUNLIYUTU V. UN 1 WEUNIVIVBLANNTDUNE I@Sﬁlﬂiﬁ@ﬂqiﬁ@u‘\ﬂﬂﬂEleG]’JEJEJN MUIU

10 au TumsdamsiSeunisaey ajunaladn asiinsedlunisasu uaznisaenenndms i

Uniseusnnteeiiiesladaisegn 4.57 dsgAuauiianalaninian A
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Y

[
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9138159117 - https://www.chula.ac.th/news/33060/
Openlearn Create

- https://www.open.edu/openlearncreate/course/index.php?categoryid=515

AT AUEANWIFIEAST UANINYIBLULTAT
- http://www.edu.nu.ac.th/researches/admin/upload/419211010161409is.pdf

www.What to look for when choosing an oscilloscope TUdUAU b NN, oe
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©

= @ Youube fumn Q

3alous=naunisaeu
1Sov N1stEv1u Oscilloscope

s1e3819UnsnisIaNNsaln&aonos

as ASouuio

)
ASUHUNIBISIdNNSoaNd

Ep1 nsTadviunasadalasaiai (Oscilloscope)

https://youtu.be/EHHLt50HZvo?si=JHzsw6sQZehNUqgyt

©

= ©VouTube " A Q

Salousznounisaau
1Sov N1slEvU Oscilloscope

s183819UNSNIdaNNsaUNdLazovos

ASYUDaS ASIVOUUND
b ASUNUNIBIBENNSOTNE
A (Y SnendsinatntiuAng
: v

EP2 29asaenasdsysyistaausuauius

https://youtu.be/VEWSIMPCrpg?si=MFBAPA9A]STMUEGw
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ELECTRONICS
MEASUREMENT

VERTICAL | HORIZONTAL |  TRIGGER
Volts/Div Time/Div Level

e e

@ wsnaoudwia (Probe)
Q somtlvuazTainion

Lo
@ nsndsumsiorugIL

Q \dentwsubvimunzan

4 £ @ e Volts/Div (yunausasusiatas)
aod@alaalau (Oscilloscope) (S X e 190 @ e Time/Div (ansiovos)
tﬂummumﬂﬂmrgwlﬂﬂﬁ Q mm’(mum-'nuﬁmmm & Gonlnun Trigger (Auto / Normal / Single)
uamna‘(usu “gUAdu” vuminee ixin @ vsuswéu Trigger Level
danliseaiiuanudiiug Q iood CHL. CH2
gosusesulwiiuna ) Wshsougol(Chl, Ch2)

UnAzIASIKHA ‘

Vpp =5.00V

Vp =250V
Vims =177V
F = 1.00 kHz

ﬁtuqn'lmi ﬂtuqnmﬁuu
(Sine Wave)

(Square Wave)

T=1.00ms q g W
Q naﬁ'ﬂwsutﬁwﬁuqaﬁﬁmn'ﬁi’ﬂ Q dunagunsevesdrynnm /\/\/\ *}W MIMM
@ sisasmd (Ground) Wignéiay @ &wdminmine (Vpp, Vp, Vims, F, T) i
o nﬂaaeugﬂnﬁuuuumaa Q@ wWivuifisuiudrTimseuiiu Aynnaaumas Frynnusunou
Q@ Usudnsing 9 au‘lﬁsﬂnﬁuﬁﬁmw Q@ Wioyalumsinsuitymueess (Triangle Wave) (Noise)
G 1 : - -
Q O ) Us lusiivovooavalaalau wq‘l@ﬁw‘wm
0 eiriausoiuiiulndrinvadiwsy & andouuazuiloliynes v,."hmn ufau
O nswaaunﬂ'za‘lugnnae @ Anvmganssuvasdynnm ‘v 1 adou1nR’”
O # antauomﬁa'lu'zmwilusoaugaaumu (V) TlumsWannuazoenuuuass N1NAG
O quasnuielasiieuazanuin Q wavinuznsTinsieiliuiuga

.« o ey — » - - a v A SK
Jarilay UWBUIRS ASLIyaUUND | AZIMYIALINAUAUIUATY / "\ g % Aty
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Measuring the Output
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o 8 .-

ttps://youtu.be/8A eWP3FWfY?si=qGr

YOUTUBE.COM
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AaUN 2: seauANURanela Deultuinsiawuu 5 seau (Likert Scale):

5 = 3n#an / Aunn 4=3mn/f
3 = U1unans 2 = 1oy / wold

1 = fegiign / USuuss
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