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Abstract

This study was pre-experimental research employing a one-group pretest-posttest design.
The objectives were to 1) Compare students’ learning achievement on magnetic fields before and after
learning management using Interactive Lecture Demonstrations (ILDs), 2) Analyze the leaming progress
index, and 3) Study students’ satisfaction. The participants were all 14 second-year physics students at
Loei Rajabhat University who enrolled in the Electromagnetism course in the second semester of
the 2024 academic year and consented to participate. The research instruments included ILDs
learning activity packages on magnetic fields, a low-cost Arduino-based magnetic field measurement kit
built on a microcontroller board, a learning achievement test, and a satisfaction assessment form.
Statistics used for data analysis were the Wilcoxon Signed-Rank Test, mean, standard deviation,
and Normalized Gain. The research results revealed that 1) Students’ post-learning achievement
scores were significantly higher than their pre-learning scores at the .05 level (Z = -3.308, p = .001),
with a very large Effect Size (Cohen’s d = 3.15); 2) The students’” overall learning progress index
was at a high level (Normalized Gain = 0.76); and 3) Students’ overall satisfaction with the learning
management was at the highest level (X = 4.83, S.D. = 0.39). The research results confirm that
integrating low-cost physics sensor technology with ILDs activities can effectively help reduce the
limitations in understanding abstract concepts, correct learners’ misconceptions, and clearly improve
physics learning achievement, offering a practical instructional approach for institutions with limited
budgets for advanced scientific measuring equipment.
Keywords: Misconceptions, Interactive Lecture Demonstrations, Magnetic Fields, Low-Cost Sensor
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Aqud wazidefiansanvuindvdnasiedn Cohen’s d nuin fidwwindy 3.15 Fadnoglusyiugan
(Large Effect) aonadasiurundvisnatesafiiuoumsnunsn (r = 0.88) nan1sinsiasuilidoas
Tufiamaiieadiunanaadey Wilcoxon Signed-Rank Test Ssauayuitnisiasuulasiinusivunnlug
wazslnuvngludaUion duandumsed 2

151971 2 NAN1TIATIEANNLANGANSYBSANAAE (Mean Difference) uartasasidosiu (95%

Confidence Interval)

318113 Andile
Mean Difference 10.43
95% Confidence Interval 8.52 fi1 12.34
Effect Size (d) (@munguduiusiu) 3.15 (Very Large)
YuadvENaveaRAusUNITILAA 1 = Z/AN 0.88 (Large)

3. NANISILATIENATLAIIUN1INUINIINTHS8U (Gain Score/Normalized Gain) ¥89un@AnYI

[
v A

PIUSLAUTUTUB U SIUAAD LAZS18TDANNY LANANISIVE Aal

]

a (3

3.1 naN1T1ASIEEALAIMT eSS susuRadugETen s SeuTetus sy an
MsAsEEmLA1IINsS suduRad gt MansiSsuneuS sukasnduieu wudn dndnwiety
fanuimihyamsFeushusadugrsmanmsiFeuademiiiu 0.76 daegluseiugs (High Gain) 9ndeya
wandlidiuiinAnwiisudanufmveniaGeudunaduginanaiougsdsdosas 76.00

3.2 mamAngsiruinuivnamsSeusnusedugvineinsiouneyana WeRasan
anufnuiimemaGsusnunadugvimenateuganitaiiads $1uu 9 au wazdiiniAiede S 5 au
Anfudesay 64.29 waz ovaz 35.71 Mudu NNSRITAIALLLLNAEIgVEININISISBunouE Y
wagvdaSeu dolmsesinnufmtminisSeuduradugrsnansiSeulaenmsmandeiaudim
(Normalized Gain: <g>) wazswuanudmmimanisisousandu 3 seau wuin dnAnwiidanudrmi
ynansBsusunadugvivnansGousgluseiugs $110u 10 au wagsgdutunans S 4 au Aadu
Youar 71.43 warSouar 28,57 mud iy wardinAnwiaeuldrsuunanufnvimnisiseuiusedugv’
I 9FoUZININANATEIL (0.5) $11m 12 AU wazdniIAmIAsIL S 2 au Anufesas 85.71

LAYSP8aY 14.29 ANUAINU FININA 3
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TaA101u19 20 Yo sanidulssiiuaiufandn 11 Ussiu anuiilen 3 @i deseazidendiuiude
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InediAnadeduinnuinminedssnusintu 0.67 Segluszauliunansrouluniegs wasnndsaiu
1A1genI1AMIZIU 0.30
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UnAnwinineugnudsiewiniuluynusznu wazlidadedvianuinmiiseussnumianu 0.6 0 ¥
aglusziuUunans lneduundudsziuieglussauliunans $1uin 4 Useiu (<g> = 0.38 - 0.60) uaw

[y [J

seUge S 1 Useiiiu (<g> = 0.80) nauszifiufirngenindmnsgiu 0.30 uaxdl 4 Ussifuiigandn 0.50
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Araudi/Ussiunaufandn UL
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4. ANUdNRUSURIAMUTIALNLIAN U B YNg 1 28.57 71.43 0.60 J1unang

5. NINTIAFDUNANVDUAULTILLUEN 3 23.81 88.10 0.84 GR
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A1519d 4 Snuindne ($evaz) Aneudaugnluudazdevesnsmaaeudeuiou viusou

warAUtAUAIIMTINIINTITIUYa Ll DM AUILLILIANTILAATUTaUIAAIANENSZ AW lran U

Iuautnfneiineugn (Sawaz)

Aaudi/Ussiiuanudandn uude -
fauw %Al <g>  uwlana
1. aunaudivdniiAntusouiduannss 1 3571 8571 0.78 6N
2. msAsundasvemidndusimdnainunainluih 1 2143 9286 091 6N
3. guundmdniviiluainsnas 1 3571 7143 056 Uwunan
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sren15UsELAIU x S.D. sEAUANUNIND LD
1. Fruidlom 4.83 0.41 Wniian
2. mumsihldlduszneuianssunisiSeunisasu 480 041 wniiap
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UszneufanssumsiFeunisaeu wuin AedesuazuuuiiovelavesiSeumintu 4.80 azuuu danideauy
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4.86 AzwuY d@IUTAULNINITFIU LWINAU 0.36
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naduqvsndsdsuvesindnugeninieuSeust alifudfymeaiadisesiu .05 (Z = 3308, p = .001) Tng
fyu1ndniwa (Effect Size) agfluseaulng (r = 0.88) (Cohen’s d = 3.15) NaENSHdonAdaITULLAIAR
N15158U3L93N (Active Learning) ¥84 Prince, M. Uagngufn13asneminuived Piaget, J. ﬁLﬁuE];’ldw:L‘%EJu
it lanluimimaingrmanslamiesidusaulunsan asdleufud waswdayfuaniunisalfivime
ardlada nsvuannsves ILDs Adalenaliindnwliinunenawazefumeswiudiouneunsansngss
FrenseuliiAannudaudsmstiaan (Cognitive Conflict) thignsusuasualuied (Conceptual Change)
ﬁgﬂéfaa (Prince, M., 2004); (Piaget, J., 1973) uonannii §e@enndasiunuidoaes Rachniyom, S. et al.

1na1373119n333 ILDs PredaasulvidiSeuianisiseusiiunssuiunisaainaiilaegradussdnsam

(Rachniyom, S. et al., 2017) AAOAIUADAAADIAUUITLVDS VIYINE ALY Wazwiyuvis nauen,
Neo, C. S. & Yap, K. C. inuin msdafanssunsizeuiiuudegnuaznisaeusnensansaiieusuiao
auAnsluAf (PORE) asnsaenseduaudilad eswimanlniivesindnwildegaivsednsam
(W1 INE ALATeY wazadynvie naauen, 2567); (Neo, C. S. & Yap, K. C., 2009) LHutAeAuIuiIdeuns
q35W5 alEAna uavouns Jauy ﬁﬁ?jyslﬁLﬁu’jmi’mssmmsSauil,%ﬁqﬂmmmaﬂszﬁumaﬁmqméwmmaﬁ'au
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2. WANSANEIATLAIUNMINUININISESIUVDIUNANET WU AFUAIUNIINUINIINITEIHUVDY

[ 7
L = YY) I

tihdnwwistusglusesiugs (Normalized Gain = 0.76) Faaeviouliifiuinindnuiinisiauisadaimg
Fednegasiudn nadnsiaonadosiunuideves Hake, R. R, Sokoloff, D. R. fidusuinnisnFoudiegn
Prelvisoudlausingnisalldndrunisasieninase (Hake, R R, 1998); (Sokoloff, D. R., 2016)
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Feaenadosfuauideues Dor, Y. J. & Belcher, J. iofu1i1 maideulesnimdaunuiivainvang
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ldunugunsaisangeld lnedsaslinadugnslussduiiunfisnelauaraenndosiunuisoves gans
Funun uazgse Wmv AuduiinsdanmsFeuduuurine - uns - eSu1e amnsaiannanudile
AR Ingeansliegneiiussansam (ans funun uazass AnsvL, 2558)

3. nan1sUszdiuAuianelavestnAnwirian1sdnn1ss sus i uuUTTedEns kUi U duius
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(X = 4.83, SD. = 039) awviouliifuinnszuiumsFousibifsusminunadugy® uidassanmundos
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1ATvea Prince, M, 15360 Vo uazasdng siaves inenuindleGeuldiZoudinfansaiidalona
TanTnsed uwidam wazadreassrduay wiliiineaeafianeinemans ffnwenssuiunis
wazilanelasianisiseuluseauaa (Prince, M., 2004); (353al Uaen LarAIFnm 5I9N84, 2555) wenanil
feaenndoetUNaNISANYIV8Y Ananda, S. R. et al. iwud1 SULUY ILDs ansnsnuiulgaanadidsun
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%wﬁ%’u%mmzLﬁmmmﬁﬂﬂumaﬁaufﬁﬂuaEJN@ (Ananda, S. R. et al., 2019)
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