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The Modern Basic Electronic Circuit Learning Book: An Innovation
by Using the Paper Electronics Approach
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Abstract

In this work, the conventional basic electrical circuits that are normally used to teach in junior
high-school classroom have been simplified and re-innovated as a learning book by bridging very
cheap materials with modernized digital technologies and novel technique of circuitry on paper called
the paper electronics. It has been designed and created as an alternative process in teaching and
training the basic electrical circuits by using conductive materials that can be easy to find. For instance,
the graphite from pencil, copper tape, conductive paint and composite of graphite powder with
copper nanoparticles have been chosen to establish basic circuits which controlled an electricity via
the Arduino microcontroller board. It was found that suitable conductive material was copper tape.

From the test, the conductivity of copper tape is higher than that of other materials. The Learning
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Book is designed to include a variety of electrical circuits, from simple to hard to enhance the basic
circuit experience, and the learning curve is monitored by students. 30 students with the evaluation
method of learning through the use of pre-test and post-test (Normalized Gain). The results of the
learning increase of the students are 80% - 70% = 10% and the highest result is 100% - 70% = 30%. In
summary, the performance of this learning book will help students understand the principles of the

circuit, which is 0.33. That is, learning books need to be improved in next time.

Keywords: Basic Circuit Electronic, Conductive Materials, Paper Electronics, Digital Technology
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A131971 1 navedounewstukazrduiauves “vilvdelasunisiseuiinnsdidnnsedndadelmlduiiugiu Seq

2easlaifindodu”
AZUUUAIN  AZHUUIN AZUULAIN  AZWUUIIN AZUULAN  AZWULIN
AU UWUUVAEDU  LUUMAEDU AU WUUNIAEBU  WUUNAEDU AU WUUNAEDU  WUUNAHBU
i AUl NATEY i naulseU NAITEUY i reoudeu NAITEUY
(10 Agwuw) (10 AZLUY) (10 Azwuw) (10 AZLULW) (10 Azuuw) (10 AZLLUW)
1 7 9 11 7 10 21 7 7
2 7 10 12 5 7 22 8 9
3 8 8 13 6 6 23 5 7
4 5 6 14 5 8 24 7 6
5 5 6 15 5 8 25 7 9
6 7 7 16 5 9 26 9 10
7 8 9 17 6 6 27 8 10
8 6 9 18 6 6 28 7
9 5 8 19 5 8 29 9
10 7 6 20 8 9 30 6
Aady 7.0 8.0
% 70 80
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Mnuaildanmanaaeunslinududu “wisdeladunisdouiinsdidnmsedndtuiiugiuadslnl
Bonsslwihudesiu” wuih nidoaduninFoulanuuafia Paper electronic SiussavnBamoglunusineld
dofinsunnuaniaiFeudfifistuats 033 wih Sseglutng medium gain (0.3 < <g> < 0.7) uansliiudy
ifsdoladunisdouinsdiinsetndduiiuguatslniifesnssiwildesiuildadduiinansenusions
Boudveslinuiieuirnimelaludesiu Wesnnidunsmeasvausdgiuisenudululifluivesam
wnzauLarUsyAnEnIn Gesfiuimansaaeunnmsianamaiouiiutubusuldosnaiin iy
nsisguiRnanaun s ldEsunsasularnteuiveaalislniliened uagdeslasunisiaun
TudiuveanaiianisldnuiinoulandnsFeuigalvifidaaudiu ludugunsniflutuvesnuideilssd
Founnsasludruveunaluladfdviailiauysalifieame uarludiuvosnszuiunsianisFeuifiazarsn
undul el aounariiouAnnisSousiifidures Design thinking uaz Computational thinking F.du
wMsInsAnwSeudurisanissu 21 lnsasldfmuuassuusliliussansamitaenndesiuuiunms
wWasuuvaseslanuagmisanwilulenasioly

v oy

ayUunanisAnen

I#oonuuuuazasns “atidoiddunndouiasdidnnseindtuiiugugalmidosasliindesiu”
Tnelduwndidnmseiindnszay (Paper Electronic) dmsuiiniSeussiuiulsendnuneudu Tngldnadeum
Saopirlwiianzay Ao i lwildAuagsialignmmaaeyindanusumuresiannslidanldfuae
wiunaawas il waznansbidnauayniaulunewaanudl anudunulniive ununesundinig
wnzauuarsangn mieldie Jddununewasnlidudnlssnovdnivatimiliieraiunstoud 4
aeluntsdevsznoudaensasiuiludosiu Toud 2sasuvueynsy wuuauIu uasuUUNEaN TIufsnseoi
FUNIULUUBYNTY WUUYLNY wazuuusan Taediieuazldlnufuauagldanuiuazanuidilelubes
2slinaznsefiumusiudnguederiy dadumadenlumstieauinuensiFeudiyadudisou
Hudndny TneduvuneaeunouSeunasndaSeuiionaseuniunilanazussifiunanisiGouivosfiou 4
nauiaeg st Feuseudutsendnundi 3 $1uau 30 Au annslTEUse fiuneaeuneuFeuLAsnduTen
(Normalized Gain) Wudiran1si3ouifiinduaievesdiFouiian 80% - 70% = 10% wan1si3ougegailasd
Tomaufiudulul&Tie 100% - 70% = 30% waznan1sFousfiinduaiedndu 033 wh (33%) Temamaiiou
gagaiteziloniafisdululy Fsaglutag medium gain (0.3 < <g> < 0.7) WliiudsdaiaiunisiFoudanuuan
Paper Electronic fuszansamegluinaueineld Ivilvnildaesunmsiseuidmnanagdedasunisiauiuas
Usuugdlitiaumnzan Ssydnsnim Huady warldouldnedaudely

AYBUAN

A8 UUNAUYBYRUAIUUTEIMATUAYUN I IATIIdE vesinAnwseAuUSaeS idngns
Inerdans-fand 5 U a1naugIneimans an1Inedeningu w.e.2560 waruavouanlsuieunIsTus
UssnAuvnaililonadideilasnuiformeseuiugiFeunilasamidvdisagalllifed
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