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HEPIAHYH

2y wapodoo. ELGYNON TOPOVGIGLOVTAL TO. ATOTEAETUATA UIOS EKTOLOEVTIKNG EUTEIPIKNG EPEVVOG TYETIKO. UE TIG
omoyEIS TV ualntawv e A Aquotikod yia v nitaxn oxtivofolio, v gHon TS Kol TOV TPOTO UETPHONS THG.
Meto. amd uio o100KTIK) TOPEUSAGH UE OTOXO THV KOTOVONGH THS NAIOKHG OKTIVOPOAIOS KOl TEPLYPOPHS TOD
TPOTOV TPOCTTWONG THGS, Ol UOONTES COUTANPDVOLY EPWTHUATOLOYIO. Kol VAo epyacias. Méoo omd Ty
Prouotikny mpocéyyion s évvoiog kol uéca amd uétpnon ue Paon diatalels mov atnpiloviol o QUOIKO
rpoypopuotiond (Arduino) omotvmaveror 1 Katavonon e nAIaKNG oktivofoliag, otoiyeio Pooiko yio THV
KOTOVONOHN TOV POIVOUEVOD TOV GEPUOKNTION KO TV ETOPATEDV TOD.

Aéceig kheroia: Hhoxn| axtivofoAia, Arduino, mopavOopeTpo
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ABSTRACT

This paper presents the results of an educational research on the views of 4th grade students on solar
radiation, its nature and how it is measured. After an instructional intervention aimed at understanding solar
radiation and describing its manner of incidence, the students complete questionnaires and worksheets.
Through an experiential approach to the concept and through measurement based on physically based devices
(Arduino), an understanding of solar radiation, an element essential for understanding the greenhouse effect
and its impacts, is captured.

Keywords: Solar radiation, Arduino, pyranometer

EIXAT'QI'H

210 TAAo10 NG S1aBEUATIKNG CVHVOESNC TV JOUKTIKADV OVTIKEILEVOVY Kot TNG xpnons Némv Texvoloyidv ot
ddaokario tov Gvoikdv Emommumv, aglomoovvtal ToArég epappoyés e Exmadevtikng Poumotikng kot
TOV (PLGIKOV TPOYPOUUUOTICHOD Y0 TNV TPOGEYYION KOl TNV KATavonon evvolwv. Mio mapopown Evvola
amotelel ko M NAoKY aktwvoPoAia, g omoiag 1 @Oomn amoterel v Pdon yo v Kotavonon Kaiplwv
QowvopévVeV Omwg 10 eawvopevo tov Beppoknmiov. Ta yopakplotikd ¢ woTdc0 amotelobv pio Evvola
dvokola tpoceyyiown ([aravayuwrtov x.a., 2022).

H ypnon ¢ mpocéyyiong tov Physical Computing kot g1ducotepa 1 xpnon tov perpnti Arduino mhoicudvet
™V Katookevaotiky kot Puopatikny dwdwkacio (Koulaidis & Christidou, 1999) yw v mpocéyyion g
NMokng aktvoPoiiag kot TG EUTAOKNG TG oto Qowvouevo tov Beppoknmiov. Emiong avadeikviel Tig
TPOUTAPYOVOES YVAOOES TOV HoONTOV aTopkd oAAG Kot g ouddag cvAroyikd (Ibeh et al., 2022).
[MopdAinio péocm e AMync dedopéEVMY Kot TNV Em0QN Le cLoKEVEG physical computing ot pantéc Kot ot
HabnTpeg avamthHosovy TNV Kavotnta exilvong tpofAnudtov oto mhaicto g opddag. H aiinienidpaon
TOV LoONTOV Kot Tov pobntplov pe my owdtaén mg Popmotikig cupfaiiel oty KaAdtepn Katavonon g
Aertovpyiog g, eV oyedtdleTon Kot 1 ANYn LETPNCEDV.

ANTIKEIMENO EPEYNAX

Ot poBnTéc éxovv evoeyopévmg o GUYKEYLUEVT EIKOVA Yo TNV NALOKT akTvoPBoAic, agov dev pumopovv vo
Vv Tpoceyyicovy pe to aucOnmpra dpyava toug (Pandey & Katiyar, 2013). Zkomd g épevvag anotéAece M
KOTOYPOPN TOV OTOYEMV TOV LOONTOV aTOUIKE 0ALA Kot 6€ OPASES Yo TV VoM TG akTvoPoAiog LEC® TOV
OPIGHOV TNG OAAG Kot TOV pOAO TG G€ QouvOueEvo Om®G TO0 ovopevo tov Bepuoxmmiov. Emiong okomd
OTOTEAECE M TPOGEYYION TNG EVVOLOG LEGH OO TNV (PT|OT] GUGKELMOV PVGIKOV TPOYPULUATIGLOV.

To gpguvnTikd epOTAUATO TOL SOTLTOON KAV TOV KATOPYV TO TMOG LTOPOVV VAL AOTLVTTWOOVV HEGH amd TaL
o014 Tovg 6e VAL epyaciog Kol EPOTNUATOAGYLD, Ol WEEG TOV HAONTOV Yoo THV VO NG NALKNG
axtivofoAiog oAAd Kot TV emidpact] TG 6to Pavopevo tov Beppoknmiov. Ot 10€eg KataypdonKav 6To
mAoiclo avtd mpv oAAG kot petd v pétpnon g péoa and pio Popmotikn Atdrtaén oto mhaicio g
ddakTikng Tapéppaocns. Me Baon avtéc Tig TapaUETPOVS GYEIACTNKE Lio O10aKTIKN TopéuPfacn pe padntég
™G A” IMNUOTIKOD 11 TIKOY AnpoTtikov XyoAeiov g AOnvac. v épgvuva coppeteiyov 23 podntég. A6dnkav
epOTNUOTOAOYLIL pe Bdon aravtioelg oty kKAipaka Likert (KaBolov-Alyo-Métpra-IToAv) mpv v pétpnon
HE TNV TEWPAUATIKY S1aTaln oAl kot petd v mapéupaon (Pre-test, post-test) kot o1 pabntég oe opadeg TV
TEVTE OTOU®V, CUUTANPOGOV VAL EPYACIAG.

AITIOTEAEXEMATA EPEYNAX

Ta eOAAa epyaciog TOv GUYKEVIPOONKAY ad TIG OUADES, AALL KOl TO EPOTNLATOAIYIO TOV CLUTANPOON KOV
ATOHIKA 0md TOVG HoONTEG, OMOTHTWGOV GYNUATIKAE TMG aVTIAAUBAVOVTOL TV NAOKT akTvoBoiia mtpv v
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IQANNINA 2023
ddakTikn TapéuPfocn mov viomomdnke. Eniong ota oyédia tov padntdv TopouctdoTnKE 1| GUUUETOYN TNG
NAKNG axtivoPoAiag oto gawvouevo tov Beppoknmiov. Ewdwotepa amd pio opddo n niakn oktivooiio
ovvoedevn pe v Bepuomnta g I'ng opiotnke Ko amotvm®OnNKe g PLGIKO PEHIA TOV avTAVaKAG (ot

07O OVTIoTOYO TEDIO OPIGLOV.

S

i |

Ewova 1. Amotdnmon nitokng aktvoforiog amd v Oudada 1

&

Ewova 3. Amotdnwon nitakng aktivofoiiog amd v Opdda 3

Ewova 4. Anotonwon niwakng aktvofoiiog and v Opdda 5

Yta ®OAL0 Epyociog eniong, amotundOnkay ot avTIAYELS Yo TV Aok oKTivofoAiio Kot TV EUTAOKY TNG
010 Qowvouevo tov Beppoknmiov, Omm¢ omewoviletor oe O ec TIG ekoveg. O MA0G 0AAG Kol Ta VEQET
CUULETEYOVV EVEPYA GTO PAIVOLEVO TOL Beppoknmiov pe v aktvoBorio va dadidetarl amd Tov A0 TPOG
mv I'n, énwg arotvrnoveton otig Ewkdveg 1 kan 3. Emiong otnv Ewdva 2 amotvnovetor n atpnds@apa yopo
ard tov mAavitn I'm. Mio GAAN éa yio tnv @Hon g akTIvoBoiiog amoTuTdOnKe He T0 oYESIAGUO TG MG
KOUTOA®TY Ypouun, onwog eaivetar otnv Ewdva 4. Zyetikd e TV GUUUETOYXN TNG GTO (QPOIVOLEVO TOV
Beppoknmiov BewpnOnie mwg 1 akTvofolios TOL NALOL TOV dEYETOL TO E60POG EMAVEKTEUTETAL OG OEPUOTNTO
avdpeco ota @utd, dmwg Ociyvel n Ewova 4. Akoun otig Ewodveg 1 kot 2 0 fMog amotunddnke pe
avOpOTOLOPPIKE YOPAKTNPIOTIKA.

[Mivaxag 1. Amotdnmon g tkovoTnTag 0ptopo TG oKTivoforiog

Mnopd vt opiom AptBudg Apbudg
TUERVELY) MAukt) | omovTioEov mpw | amowTioscw LETd
oxttvoPolin v mupEpfac v mupEpfaom
EKafohon 4 2
Afyo 7 1
1
Metpio 7 10
Tlohi 3 10

Ta epotpatordyla Tov d6OnKav arotehovviay and 7 epoToels. AdOnkav péow ™ epappoyng Kahoot ko
amovtiOnkoy niektpovikd amd 15 podntég kot pabnrpieg atopkd. Ot vrdéiowmor 8 podnTég Ko pobnTpleg
CUUTANPOCOV TO EPOTNUATOAOYIO GE EVIVTN LOPPY|. XTO, OTOTEAEGLOTA TOV EPOTNUATOAOYI®V omoTLT®ONKE
N ekTipunon Tov 1oV Tov PadnTdv Yo v Kovotntd Toug va opicovy ce peyalvtepo Padbud v eoomn g
NAKNG axtivoPoAiog mpv Ko petd v 0doktikn mapsppacn. Hapatnprinke nwg o apBuoc tov padntov
OV ONAMVOLV UETPLOL 1| TOAD TKAVOL VoL TNV 0picovv HETE TN O100KTIKN TapEuPacn elval peyaAdtepog o€
oyxéon ue tov aplBud mpwv v mapéuPacn, 0nmg anotvamvetot otov [ivaka 1. Metd v copuninpwon tov
gpotnratoroyiov péoa amd v cvlftnorn He Tovg HAONTEC OMOTLROONKAV EVOEKTIKOlT OpIGHOl NG
axtivofoAiog aAAd Kot 1 amoyn g N PLOUATIKY] TPOGEYYIon TG Kot LETpMon ¢ pnésa and 1o Arduino
oLVEPOAE GTNV KATOVONON TG PVONG TNG KO TOV OPIGHOV TG,
[Mivakog 2. AToTunmon droyng yio. To Gatvopevo Tov Beppoknmiov

Thwwteto wog 0 ApiBudg Apfusg
QOVOHEVD TOV UAOVTHTEV TPV AN THTEMV PETh
Bzppowrprion gy T mepepfach e mepepfiacn
Bamixd
WLOTELETILETE Y100
TOV TACVHTY

Kafdhoo 3 0

Aiyo 4 3

Mérpio 6 3

[Toks 10 13
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ZYETIKA IE TO GOIVOUEVO TOV Beppoknmiov Kot TNV avtioTotyn GUVOEST TOV HE TNV NAoKT aKTivofolio ot
pnafntég Ko or pabnpieg mpwv v mopéuPaocn Bewpodv, o6mme deiyverl o Ilivaxag 2, 0TL TO PAIVOUEVO TOV
Bepuoxnmiov eivan kdtt TOAD apvnTikd mov Bétel oe kivovvo v {on otnv I'm (Francis et al., 1993). Méoa
and Vv €€Nynon TV BETIKOV GUVETELDY TOV GUIVOUEVOL TOL Bepproknmiov, o apBpdc TV pobntodv Tov
KaTovonoay TV HEYOAN onuacio tov yio tov tAavitn I'm avéndnke.

[ivaxag 3. Amotdnwon duckoAiag HETpNong NAMOKNS aKTvoPoAiag Le ¥p1oT CLGKEVAOV PLGLKOD TPOYPOLLLATIGLOD

Nopifo mogm nhokr | Apdudc enevifiosny | ApBpuds anevihosoy
oxTevofoldn efvat TPty T Tapepfoo uetd Ty mopéuficon
Guokoko va petpndel

Kabdhow 2 1

Adyo 5

Metpua ] 3

Toki 10 12

O1 poOntéc o€ opdodeg ypnooToinso TNV O1dTan Yo v LETPGOVV TV NAOKT aKTvoPoAin IOV TPOoTINTEL
o710 solar panel ctovg Ydpovg Tov GyoAeiov. Ewdudtepa anotvmmOnke 1 duvatdtnTo HETPNONG TNG NALUKNG
axtivoPoiiog péoa and pio Poumotkn Ardtoén pe Baon to Arduino. Méoa amd v Plopatiky] HETpnon g
nMokng aktvoBoriag petd v mapéuPacn o apBpdc tov padntov mov Bedpnoe Tog eivor dHoKoAN
petpnon awénbnke, 0TS Kot 10 T0600Td OV Bewpel OTL eivan Alyo dHoKoAo, OT®G Paiveton atov [ivaka
3. Ot opddeg Katdeepav vo, LETPNOOLY TNV NAloKN akTivoBoAio g Kamolo Pabud, Aoywm Tov evoeyOUeVmV
CQOALATOV LETPNONG OAAG KoL TNG SVOKOAOG OTIG LETPHOELS OTOV LINPYE VEPOKAALYM.

XYMIIEPAXMATA

[Topd Tovg Tepropto oS TS EpeVVas, OTMS TO KPS detyLa EPAPLOYNS TG TAPEUPAGNS KOt O TEPLOPIGULEVOS
xpOvog mov dwutébnke Bewpovpe ot H gumhokn pe v owdtkacio HETPMONG Kot 1 ¥PNOT SL0POPETIKMV
TNYOV, AnoTEAEsE pia ToAD-a1c0n TN pLaK TPpocEyyion g nAakng aktvoBoiiag (Ilamavayidtov K.a., 2023).
Ot pafntég Bewpodpe Ot KOTAVONGAV TNV QOO TNG, CAAL KOl TNV GLUUETOYN TNG OTO QUIVOLEVO TOL
Oepuoxnmiov, Onwg KatOypleONKE OTIG OmMOVINCES Kor To oye€d Tovg. Ta amoteAéopato TV
EPMTNUATOAOYIOV KOl TOV QUALDV £PYACIOG OMOTVTTOGOV TNV avENUéEVN Ttemoifnon tov podntov yuo v
KavOTNTO OPIoHOD TG aKTVOPoAlG Kot TV duvatdTnTo HETPNONG TNG LEGO OO TNV POUTOTIKY| O1ATOEN LE
Baon 1o Arduino. Téhog eEdyeton T0 cLUTEPOCUO TMOG 1 PLOUATIKY] TPOGEYYION TNG WETPNONG UE TNV
poumotikny OwdtaEn otnprypévn oto Arduino, umopel vo cLVOPAPEL GTNV KATOVONGTN NG MAOKNG
axtivoPoiing. Ta copmepdoaTo TG TOPATAVE® EPEVVOG UTOPOVV VO, YEVIKELTOUV, AOUBEVOVTOIS VIOV TOVGS
OVTIGTOL(OVG TEPLOPIGLOVG.
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