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EjlexTpoHHMIi sKypHan sIK 32ci0 MOHITOPpUHTY
piBHA chopMOBAHOCTI JOCTITHUIBKUX KOMIIETEHTHOCTEH YUHiB 3 Qizuku
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AHoTauisi. Memor NaHOTO JOCHIIKECHHS € OMUC METOJIB MOHITOPHHTY
piBHS c()OpPMOBAHOCTI JOCHIAHUIIBKUX KOMIIETCHTHOCTEH YyuHIB 3 (hi3uku.
OCHOBHUM  3a60aHHAM — PO3TISIHYTH  MOXJIMBOCTI  BHKOPHUCTAHHS
€JIEeKTPOHHOTO  JKypHaJy JUii BHU3HAa4YeHHA piBHA  C(OPMOBAHOCTI
JOCTITHAIBKAX KOMITETEHTHOCTEH yuHiB 3 Gisuku. 06 ’ekm 00CaioHcenHs —
3ac00M MOHITOPHHTY Ta OLIHIOBAHHS PIiBHSA C(OPMOBAHOCTI JOCIiTHUIBKUX
KOMIIETCHTHOCTEH Y4HIB 3 (i3uku. [Ipeomem — BUKOPUCTAHHSI XMapHHUX
TEXHOJIOTIH A1 MOHITOPUHTY Ta OLIHIOBaHHS piBHSI C(OPMOBAHOCTI
JOCTTHAIILKAX KOMIIETEHTHOCTEH YUHIB 3 (Di3HKH.

Y momepenHix JOCTIDKEHHAX Oylno TOKa3aHO, IO CHUCTeMa
JOCTITHAIBKAX ~ KOMITETCHTHOCTEH y4YHIB 3 (I3UKKM  CKIQJa€eThest 3
14 xoMIIETEHTHOCTEH TPHOX eTaIliB JoCiKeHHs. KokHa KOMITETEHTHICTD Y
CBOIO Yepry MIiCTHUTh 4 KOMIIOHCHTH: KOTHITHBHHH, IPAKCEOJIOTTYHUH,
AKCIOJIOTIYHMH Ta COI[IAJIbHO-TIOBEIIHKOBUI. YPaxoByHOYH, IO BHECKH
KOKHOTO KOMITOHEHTY KOKHOi KOMIIETEHTHOCTI 70 C(POPMOBAHOCTI CHCTEMH
JOCTITHAIIBKAX KOMIIETCHTHOCTEH YYHIB 3 (DI3UKH € PI3HUMH, BU3HAYCHHS
PiBHS c(OPMOBAHOCTI BUMArae OIiHIOBAHHS PiBHS 56 KOMIIOHEHTIB.

Le#t mporiec moTpeOye 3HAYHUX YACOBUX BUTPAT, ajJie MATEeMAaTHYHI Jii, 1110
OpU IIbOMY BHUKOHYIOTBCS, € THUIOBUMH. TOMYy MOHITOPHHT piBHS
c(hOpMOBaHOCTI AOCIITHUIIBKUX KOMIIETEHTHOCTEH YUHIB 3 (hi3UKH MOXe OyTH
aBTOMAaTHU30BaHO. I[IPOTIOHYETHCS BHKOPUCTOBYBATH XMapo OpPi€HTOBaHI
€JICKTPOHHI TaOJMII ISl CTBOPEHHS E€JIEKTPOHHOTO >KypHATy MOHITOPHHTY
PiBHS c()OPMOBAHOCTI AOCITITHUIIBKIX KOMIIETCHTHOCTEH YUHIB 3 (hi3HKH.

KuarouoBi ciioBa: 10ciiqHAIBKI KOMIETSHTHOCTI 3 I3UKH; SJIEKTPOHHHUN
KYpHAJI, Y4YHI CTapmoi IIKOJW; MOHITOPUHT PiBHSI C(OPMOBaHOCTI
JOCIITHAITBKAX KOMIIETEHTHOCTEH.

O. V. Merzlykin. Electronic grade book as tool for monitoring the
level of students’ physics research competencies

Abstract. The purpose of this study is to describe the methods of
monitoring the level of students’ physics research competencies. The main task
isto show the possibilities of electronic grade book using for determination the
level of students’ physics research competencies. The object of study is the
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tools of monitoring and evaluation of the level of students’ physics research
competencies. The subject of study is the using of cloud technologies for
monitoring and evaluation of the level of students’ physics research
competencies.

In previous studies it was shown that the system of students’ physics
research competencies contains 14 competencies of 3 stages of research. Each
competence consists of 4 components: cognitive, praxeological, axiological,
social and behavioral. Moreover, each component of each competency has
different impact on the level of students’ physics research competencies. Thus,
the evaluation of the level of students’ physics research competencies requires
the measurement of the levels of 56 components.

This process is pretty time-consuming, but al mathematical operations
that are needed for it, are typical. So, the monitoring of the level of students’
physics research competencies can be automated. It is proposed to use cloud-
based spreadsheets for creating the electronic grade book for monitoring the
level of students’ physics research competencies.

Keywords: physics research competencies; electronic grade book; high
school students; monitoring the level of research competencies.
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Y nonepeanix podorax [1; 3] Oyno moOya0BaHO CUCTEMY AOCITI THUIIBKUX
KOMIIETCHTHOCTEH CTApIIOKIACHUKIB 3 (DI3UKH. 30KpeMa, BU3HAYEHO, IO
TaKUMH KOMITETCHTHOCTSIMH €:

— KOMIICTEHTHOCTi, 10 (QOPMYyIOThCS HAa  nideomoguomy  eTari
HaBYAJILHOTO JIOCII/DKCHHSI: KOMITIETeHINsT 3 po3poOku moxenedt (JIK11);
3IATHICTHh JIO TUIaHYBaHHS AociimpkeHHs (JIK12); 3maTHICTH KOpPHCTYBaTHCS
3acobamu IKT panms mpoektyBaHHS JociimHUIBKOl AisttbHOCTI (JIK13);
3IATHICTh TECTYBaTH Ta HAJAINTOBYBATH OOJIATHAHHS JUIS JIOCIIDKECHHS
(IK14); 3maTHICTS MPOTHO3YBATH pe3yibTaTth AocmimkeHHs (JK15).

— KOMITETEHTHOCTI, 110 (POPMYIOTBCS Ha OisLIbHICHOM) €Talll HABYAIEHOTO
JOCTIDKEHHSI: 3aTHICTh IPOBOJIUTH O0UMCITIOBANIbHI ekcriepuMenTH (JIK21);
3IATHICTh BHUKOPHUCTOBYBaTH BHMIiproBaibHI npwiamu (JK22); 3maTHIiCT
kopuctyBatucs 3acobamu IKT s ¢ikcyBaHHS TiepeOiry JTOCIHiHKEHHS
(JIK23); 3naTHicTs KoprcTyBaTHCs 3acobamu IKT mns moxemoBanns ([1K24).

— KOMITETEHTHOCTi, 10 (OPMYIOTECSA Ha V3a2aibHIOSANbHOMY CTalli:
3IATHICTh BHKOPHCTOBYBATH METOAM MaTeMaTWdHOi crtatucthku (JIK31);
3MAaTHICTh KopucTyBatHcs 3acobamu IKT mnst ompaiioBaHHS pe3yibTaTiB
nocmipkeHHs Ta ix mpeseHTanii ([K32); 3maTHICTE poOMTH BHUCHOBKH 3
onepkaHux pe3ynbratiB (JIK33); 3maTHICTH OI[IHIOBATH IPaBAONOAIOHICTD
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pesynbraTiB  gocmipkenHs  (JK34); 3matHiCTP 10  BIOCKOHAJEHHA
KOMIT FOTEPHOT MOJIeIi Ui HaTypHOTO ekcniepumenty (JIK35) [1, c. 44].

PiBeHb c(HOpMOBAHOCTI KOXKHOI 3 LUX KOMIIETEHTHOCTEH IO-Pi3HOMY
BILTMBAE Ha PiBeHb CPOPMOBAHOCTI iX cucTeMH B HiloMy. Kpim Toro, KoxkHa
KOMIETEHTHICTh BKJIIOYAE B ce0e YOTUPU KOMIIOHEHTH (KOTHITHBHHUH,
MIPaKCEeONOT1YHIH, aKCI0JIOTIYHHUH 1 COLlIaIbHO-TIOBEIIHKOBUH ), BHECKH SIKUX Y
c(hOpMOBaHICT, JaHOI KOMIIETEHTHOCTI TE€X HE € OJHAKOBUMH. 3ayis
BUSIBJICHHS IIMX BHECKIB OYJI0 IPOBEICHO OMUTYBaHHS ekcrepTis [1, c. 43-44)],
pe3yJbTaTH SIKOTO MOJaHo Ha puc. 1.

Puc. 1. BHecok K0)KHOT KOMITETeHTHOCTI Ta ii KOMITOHEHTIB Y CHCTEMY
JOCTITHAIILKAX KOMIIETEHTHOCTEH CTApIIOKIIACHUKIB 3 (Di3UKH

TakuM dYWHOM, BU3HAYEHHS PIiBHA C(HOPMOBAHOCTI JOCIITHUIIBKUX
KOMIIETCHTHOCTEH CTapIIOKIIACHUKIB 3 (I3WKH Tepeadadae HEOOXiqHICTh
OIIIHUATHU PiBeHb chopMoBaHOCTI 56 mapameTpiB (14 KommeTeHTHOCTEH 10 4
KOMIIOHEHTH B KOHii). [Ipudomy neski 3 HUX (aKCIOJOTIYHI, COIiadbHO-
MOBEJIHKOBI) MOXYTh OyTH OLIHEHI BYMTENEM JIMIIe B MpOLeECi
CIIOCTEPEKECHHS 332 HABYAJIbHO-JOCITHUILKOK isIbHICTIO Y4HiB. Taka
OIlIHKA € SIKICHOW. 3IHCHIOBATH ii MOYKHA 32 MaTPHUIIMH KOMITCTEHTHOCTEH
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[1, c. 44], xopucTytounch 4-0aJIbHOIO HIKAJIOKO.

Jiia  Bu3HaueHHA piBHA CQOPMOBAHOCTI KOXHOI JIOCHITHHLIBKOT
KOMIIETEHTHOCTI YYHIB CTapIIoi OIKOJH 3 (i3UKM Ta BCIi€El CHCTEMH JOLIIBHO
BUKOPDHCTOBYBAaTH WIKaly OLIHIOBaHHS, MiHiMaibHe 3HadeHHsa skoi (0)
BIJINOBi/Ia€ HECTIOCTEPEKEHHIO OLIIHIOBAHOT KOMIIETEHTHOCTI, a MaKCUMaJbHEe
3HaueHHs (12) — HaliBuIIoMy piBHIO 11 c(hopMOBaHOCTI.

BusHaueHHs YMCIIOBOTO 3HAYEHHS PiBHS C()OPMOBAHOCTI AOCIITHUIIBKUX
KOMIIETEHTHOCTEI Ma€ BHUKOHYBAaTHUCh BIJIIOBITHO JO BHECKY KOXHOI
JIOCTTHUAIIFKOT KOMIIETEHTHOCTI Ta i KOMIIOHEHTIB Yy CUCTEMY JOCIiHULIBKAX
KOMIIETEHTHOCTEH CTAapIIOKIACHUKIB 3 (hi3uku (puc. 1, Tabmuus 1).

Tabruys 1

Barogi koeginieHTH 115 BU3HAYEHHS YMCJIOBOI0 3HAYEHHS PiBHSA

copmoBaHOCTI JOCTITHUIILKUX KOMIIETEHTHOCTEIH CTAPIIOKJIACHUKIB y
npodiibHOMY HaBYaHHI (iznkn

KommnoHeHT| KorHi- | mpakceo- | akcioJio- |couniajabHO-IIO-
Mudgp TUBHMIA | JIOTiYHMI | TiYHUH |BediHKOBHIA
KOMIIETEeHTHOCTi (K) (1)) (A) ((®)
AK11 2,15% 1,92% 1,75% 1,28%
AK12 2,29% | 2,04% 1,87% 1,37%
AK13 1,65% 1,47% 1,35% 0,99%
AK14 1,70% 1,52% 1,39% 1,02%
JAK15 1,79% 1,60% 1,47% 1,07%
AK21 245% | 2,18% 2,00% 1,46%
AK22 3,02% | 2,69% 2,47% 1,80%
AK23 2,38% | 2,12% 1,94% 1,42%
JK24 2,48% | 2,21% 2,03% 1,48%
AK31 2,10% 1,87% 1,71% 1,25%
AK32 2,09% 1,86% 1,71% 1,25%
AK33 2,31% | 2,06% 1,89% 1,38%
JAK34 2,08% 1,86% 1,70% 1,24%
AK35 1,75% 1,56% 1,43% 1,05%

HacTtymaum etanoM oIiHIOBaHHS PiBHS C()OPMOBAHOCTI JOCITITHHUIIBKHX
KOMIIETCHTHOCTEH € BU3HAYCHHS 1HTETPOBAHOI OIIHKK PiBHSA c(HOPMOBAHOCTI
CHCTEMH JIOCTiTHUIBKAX KOMIeTeHTHOcTed. OOYMCICHHS YHCIOBOTO
sHaueHHss V(JKXY) piBHsA chOpMOBaHOCTI JOCIITHHIIBKOT KOMIIETEHTHOCTI
JKXY BuKOHYBAIOCH 32 (POpMYIIOFO:

V(KXY) = 4(VkKxy + VilIxy + V4Axy + VcCxy), ne

Kxy, TIxy, Axy, Cxy — BaroBi Koe(]illiEeHTH KOTHITHBHOTO,

MIPAaKCEOJIOTIYHOTO, aKCI0JIOT1YHOTO Ta COIIaTEHO-TIOBEAIHKOBOTO
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KOMITOHEHTIB KoMrieTeHTHOCTI JIKXY BimoBigHO;

Vk, Vi, V4, Vc — BiANOBiIHI YKCIIOBI 3HaYeHHS PiBHS iX c(pOPMOBAHOCTI
(O— piBen» HecdopmoBaHoCTi, | —HHM3BKHH piBeHb CcHOpPMOBAHOCTI, 2 —
cepe/Hiii piBeHb c(hOPMOBAHOCTI, 3 — BUCOKUH piBeHb CPOPMOBAHOCTI);

4 — xoedimieHT TS IEpeBelieHHs y 12-0anbHy MIKay.

BinnoBimHicTe MiX OIIHKOIO 3a 12-0albHOI0 MIKAJIOK Ta pPIBHEM
c(hOpMOBAHOCTI BCTAHOBIIOEThCS y Takuii crmocid: 0-3 Oamm — piBeHb
HecopmoBaHoCTi, 4-6 OayiB — HHU3bKWH, 7-9 OamiB — cepenniid, 10-12 —
BHUCOKHH.

UucnoBa oliHKa piBHA c()OPMOBAHOCTI CHUCTEMH JOCIITHUIBKUX
kommnereHTHOCcTeH (CLIK) crapimoknacHUKIB y mpo¢inbHOMY HaBYaHHI (hi3UKH
V(CAK) 3nilicHIoBanack 3a GopMyJoro:

V(CIK) = Z V(IKXY).
XY

Sk BUAHO, OI[iHIOBaHHS piBHI C(HOPMOBAHOCTI  JOCHITHUIIBKIX
KOMIIETCHTHOCTEH CTapIIOKIACHUKIB 3 (I3UKM € IOCHTH T'POMI3IKUM
MPOIIECOM, IO MOTpeOye 3HAYHMX YaCOBMX BHUTPAT, Ta MAa€ BHKOHYBATHUCH
MapasesibHO 3 MPOIECOM HaBYaHHS (i3UKH.

Tomy Hamu 3amporoHOBaHO 3aci® Qikcamii piBHS  PO3BHUTKY
JOCTITHAIILKAX KOMIIETEHTHOCTEH YUHIB: €JICKTPOHHUH )KypHAa]I MOHITOPHHTY
JOCTIIHAIBKAX ~ KOMIIETEHTHOCTEH  Y4YHIB, IO  MICTUTh  TEpeNiK
JOCTITHAILKAX KOMIIETCHTHOCTEH, OITUC KOMIIOHEHTIB, KPUTEPIiB Ta PIBHIB iX
c(hOpMOBAaHOCTI Yy BHUIUIAAI MaTpPUIlb KOMIIETEHTHOCTEH, TEpeNiK YYHiB,
CTOpiHKM  ans  (ikcyBaHHS  piBHA  Cc(POPMOBAHOCTI  KOMIIOHEHTIB
JIOCIIITHUIbKMX KOMIIETEHTHOCTEH (puc. 2).

A B c D E F G H | 1 K L M N o P Q4 S
|aK11]aK12| nK13|aK14 | BK1s | Ake1| k22| AK23| nk24 | AK31 | AK32| AK33 | AK34| AK35 | Ouinka |

|I'Ip|33nu.\e ima

K
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19 3 9 1 1 1 a 1 1 2 1 1 1 ] 1 0
Puc. 2. ®parMeHT e1eKTPOHHOTO KYpPHAITY MOHITOPAHTY AOCIHITHUAIIBKIX
KOMITETCHTHOCTEH YYHIB
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OcCKibKM MaTeMaTH4HI Jil, HEOOXiJHI JUIi OIIIHIOBaHHS PIBHS
C(OPMOBAHOCTI JOCTITHUIBEKAX KOMIICTCHTHOCTEH CTAapIIOKIACHHUKIB 3
¢isuku, € MmabIOHHUMH, TO NONUIBHHM CEPEIOBHINEM peali3alii Takoro
KypHaly € eNeKTpOHHI Tabmumi. BukopucTaHHS X OIHIET 3 XMapHHUX
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peaizaiiii enektpoHHuX Tabmuik (Ha puc. 2 — e Google Sheets) cyrreso
301IbIIye MPOCTOPOBY, 3aCO0OBY, HAaBUaJbHY MOOLUIBHICTH Ta HaJae BCi
nepeBary, BIaCcTHBI 3aco0aM XMapHUX TeXHOJoriH [2; 4; 5].
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