o a

119813991013 Yaum. T 15 a1lufl 1, 1106 (MNF1AN-LUEEL 2569) YA gutle wag Syin @3

https://so019.tci-thaijo.org/index.php/CUASTJournal

NSWAILIYANITNAABINITEALAZANEUIRUaR N UYL NN uasfnwnadugnsnienis
BeuwazanuinuliministeulagldnisFeuiuuuldindugrusaznisteuiigen

YA qudie wag SyiasIod A

1YV VI TAVNEAIN ABISINGITIEANT URTINGIAEANYAIUATUNT 15 auunIIuIalYe sdruanensa
gunewnlvg Jainasyar 90110

*éd)LmaﬁuaﬂQjUizﬁuﬁ‘Uiimﬁ%: ratchaneewan.s@psu.ac.th

(%

UNANED

ATel i Uszasdii oy animaassnisdauazasuszquasdaiulsealuiin Anw
wadugvEamaiFeu AnvianuimuiinenisGou nguiegeililunuide e dniFouisendnni 5
lassmsviesseuingrmanslulsaiou Inen1siniugiavesnueIneImans In1Ing1duasvaIuasuns
TsaiSeu v, Ineyasal S1uou 42 au 1n3esdledltlunsise Ae yanismaasmmioudugiienisvnass
BsaeuldrindugiuuarnsGousifesn wwuiamadugrsnanisieu JanadugrinisnisGousioimis
afdnsnaaouand wagianuinmimisnsieusie Normalized gain Hans3denuin yanismaassi
fwunTuannsoldinunnssndszlagldiiusidumuiasnumnisaeussgshuiaduniu anunmues
YANTNAaIRANIANAIAIINA1NNSANYINTSAUsT Az nsAeUsEalunsdl dafudseqludii 50,100
wag 200 lulasvindn fardesidudniurainndeutiosnin 5 Wesldud yansmaassiesniuuuay
fmunTuannsnhluldlunsseunsaeulfedisivssansam dniSeudGouseganismaaedasisnig
aouldudugrunazniaseusidegn dazwuuvageundaussugeniinsuuunadeuneuisustalitud Ay
VadRfiszavu 0.05 NM3Imszsieaeen Normalized gain nuimmdadeudneufianudmdnianissey
AfinTuluseiuuiunans <g>=0.30

o o o [ Y] <@ aa ¥ & a Y a A
Ad1Aey: N13auarAeYsEURIRIAuYsERlii, Fnsaeuldiiudugiu, nsieusidesn, neaeudii,
AMUNIVTININISTISOU

Received: 19 November 2024, Revised: 17 December 2024, Accepted: 4 January 2025



119413997013 Yaun. T 15 @109 1, 1106 (HNTIAN-HEI8IY 2569) 2 0f 10

https://so019.tci-thaijo.org/index.php/CUASTJournal

Development of a Capacitor Charging and Discharging Experimental Kit and
Investigation of Students' Learning Achievement and Learning Gains through

Team-Based Learning and Active Learning

Vitchuda Suknuiand Ratchaneewan Siri-

Division of Physical Science, Faculty of Science, Prince of Songkla University, 15 Kanjanavanich
Road, Kho Hong, Hatyai, Songkhla 90110, Thailand

“Corresponding author’s e-mail: ratchaneewan.s@psu.ac.th

Abstract

This research aims to develop an experimental kit for capacitor charge and discharge, to
assess achievement test scores, to evaluate the study progress of students involved in this study.
Study subjects (n=42) were grade 11" students of Science Classrooms in University-Affiliated School
Project from PSU Wittayanusorn School. The instruments are experimental kit with manual
instruction, teaching strategy using team-based learning and active learning method, and
achievement test. Statistical analysis of achievement test scores was performed using the student's
t-test with normalized gain <g>. The results found that the developed experimental kit can be used
to study charge without a resistor and discharge through a resistor. Quality of the experimental kit is
considered the time constant from capacitors charge and discharge of 50, 100 and 200 UF which
percentage error less than 5%. The designed and developed experimental kit can be used effectively
in teaching. Students who used the experimental kit with the team-based learning and active learning
method. Post-test scores of the achievement test were significantly higher than pre-test scores
(P<0.05), the statistical value after analysis using normalized gain revealed that the students showed

an increasing level of study progress at a medium level <g>=0.30.

Keywords: Charge and Discharge on Capacitor, Team-based Learning, Active Learning, t-test,

Normalized Gain
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