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AHoTauisi. Memoro JaHOTO AOCIHIHKEHHS € eKCTIepUMEHTaIbHA TepeBipKa
METOAMKH BHKOPHUCTAHHS XMapHHX TEXHOJOTIH fK 3acol0y (opMyBaHHS
JOCTITHUIIBKAX KOMIIETCHTHOCTEH YYHIB CTapmioi IMKOJKW Yy Mpoleci
npoQiTbHOTO HaBUaHHA (hi3UKH, a OCHOBHUM 3d80aHHAM, BIAINOBITHO,
Oprai3ailisi Ta IPOBEJCHHS BiJIMOBIIHOTO TMENAaroriyHOro EKCIIEPUMEHTY Ta
OTIpAIIOBaHHS HOT'O pe3yJIbTaTiB, 06 '€km Q0Caiodicek s — Ipolec GopMyBaHHS
JOCIITHAIBKUX KOMIIETCHTHOCTEH y4YHIB y MpodinbHOMY HaB4YaHHI (i3WKH,
npeomem — BUKOPHCTAHHS XMapHUX TEXHOJIOTIH sIK 3aco0y (opMyBaHHS
JOCTITHUIIBKAX ~ KOMIICTEHTHOCTEH  CTapUIOKJIACHHKIB Yy MIPOQUIEHOMY
HaBYaHHI (DI3UKH, OCHOBHI Memoou OocniodceHusi — TEAArOTIYHUN
eKCIIEPUMEHT, cTaTUCTH4HI MeToau. [IpodinsHe HaBUaHHA (i3UKU € OCHOBOIO
IHHOBaNifHOI TisUTFHOCTI HE JIMIIE B Tay3i MPUPOAHNYNX HAYK, a ¥ y raimysi
imxenepii. Tomy  QopmyBaHHS  JOCHIZHUIBKUX  KOMIIETEHTHOCTEH
CTapIIOKJIACHUKIB Y TPO(DiTbHOMY HaBUaHHI (Di3UKU CHPUSTHME IOAANBIIOMY
COIIaTIbHO-eKOHOMIYHOMY PO3BHTKY CYCIIJIbCTBA. Peaizaliis MeTu i 3aBaHb
npodigbHOTO HaBYaHHSA (I3MKHM HEMOXIWBE 0€3 ypaxyBaHHsS MPUHIUITY
THYYKOCTI, IKuil mependayae, 30Kpema, 3al0BOJICHHS 1HIUBIIyadbHUX 3alIUTIB
VYHIB 32 IHAWBIAyaJIbHAMH ITAHAMH 1 IPOrpaMaMy 3a AUCTaHIHHOI (opmu
HaBYaHHS, IO BiOYBA€ThCA B OCHOBHOMY 3a OIOCEPEIKOBAHOI B3a€MOJIIT
BiJaieHUX OJMH BiJl OJHOIO YYAaCHUKIB HABYAJBHOIO HpOLECy Yy
crieriali3oBaHOMy — cepeloBHIi, ske (yHKIioHye Ha 0a3i CcydacHHX
TICUXOJIOTO-TICAATOTIYHAX Ta 1HPOPMAIIHHO-KOMYHIKAIIMHAX TEXHOJOTIH
(IKT), takux sk xmapHi IKT wnaBuanus. IlemaroriuHo oOIpyHTOBaHe
BIIPOBA/UKEHHSI XMAapHUX TEXHOJOTIH Yy mporec Npo(pilbHOTO HAaBYAHHS
¢i3vkn, Ha Hay JyMKY, CHPUATHME PO3BUTKY  JOCTIIHUIBKUX
KOMIIETEHTHOCTEH YuHiB.

KnrouoBi cioBa: xmapHi TexHOJIOTi]; mpodilbHe HaBuaHHS (Bi3UKH;
JOCTITHUIbKI KOMITETEHTHOCTI; TIEaroriuHuil eKCIEpUMEHT; METOIHKa
BHKOPHCTaHHS XMapHHUX TEXHOJIOTIH sIK 3ac00y (GOpMyBaHHS JOCIHITHHIIBKHX
KOMIIETEHTHOCTEH CTapLIOKIACHUKIB Yy IpoLeci Npo¢iIbHOrO HAaBYaHHS
bizuxm.
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0. V. Merzlykin. The results of implementation methods of using
cloud technologies as tools of formation high school students’ research
competencies in profile physics learning

Abstract. The purpose of this study is experimental verification of the
methods of using cloud technologies as tools of high school students’ research
competencies forming in profile physics learning. The main task is
organization and implementation appropriate pedagogical experiment and
processing of it’s results. The object of study is high school students’ research
competencies forming in profile physics learning. The subject of study is using
cloud technologies as tools of high school students’ research competencies
forming in profile physics learning. Main research methods are pedagogical
experiment and statistical methods. Profile physics learning is the base of
innovation activity both in science and in engineering. That’s why forming of
high school students’ research competencies in profile physics learning will
further socio-economic development of society. Realization of the purpose and
tasks of profile physics learning is impossible without taking into account the
principle of flexibility. This principle implies, in particular, satisfaction of
students’ individual needs by individual plans and programs in distant learning
which is mainly realized by mediated interactions of distant participants of
learning process in specialized environment which is functioning on the basis
of modern psychological, pedagogical, information and communication
technologies (ICT), such as cloud ICT of learning. In our opinion
pedagogically reasonable implementation of cloud technologies in profile
physics learning promotes the growth of high school students’ research
competencies.

Keywords: cloud technologies; profile physics learning; research
competencies; pedagogical experiment; methods of using cloud technologies
as tools of high school students’ research competencies forming in profile
physics learning.
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Y nomepenHix poOOTax TOKa3aHO, IO BIPOBAKCHHS XMapHHUX
TEXHOJIOTIH y mpomuec NpoQiIbHOro HaBYaHHA (DI3UKH CHPUATHME PO3BHUTKY
JOCIIITHUIIBKIX KOMIIETEHTHOCTEH yuHiB [§; 9], po3riIsHyTO CTPYKTYpY, 3MiCT,
KpHTepii Ta piBHI chopMOBAaHOCTI JOCTIAHUIIBKIX KOMIIETEHTHOCTEH [1; 2; 6],
3MIHCHEHO J00ip BIAMOBIAHMX 3acobiB [3; 4; 7], po3poOiieHO Mojaeb
(¢hopMyBaHHS JOCHITHUIBKHX KOMIIETEHTHOCTEH CTapIIOKIACHUKIB Yy
npodinsHOMY HaBYaHHI Pi3ukH [5].

Jns mepeBipku €QEeKTHBHOCTI pPO3POOJICHOT METOTUKU BUKOPHUCTAHHS
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XMapHUX  TEXHOJIOTiH sk  3aco0y  QopMyBaHHS  JOCIHITHUIIBKHX
KOMIICTEHTHOCTEH CTapIIOKJIIACHUKIB y TIporeci MpoQiIbHOTO HaBYaHHS
¢i3uku OyJ0 MPOBEACHO NEJArOTIYHIA SKCIIEPUMEHT.

VY KoHTpouNBHIH Tpymi (24 yuHi) B porieci GpopMyBaHHS TOCTITHHUIBKAX
KOMIICTEGHTHOCTEH  CTApIIOKIACHUKIB 13  ()I3MKH  BUKOPHUCTOBYBAJINCS
tpaautiiiHi 3acoou IKT miarpumku HaBYanbHUX (I3WYHUX MOCHIJKEHb, B
excrepuMeHTanbHi (15 yuyHiB) — 3acobM XMapHHUX TEXHOJOTIH 3a
PO3pOOICHOI0 METOIUKOIO.

Bxigune OLIIHIOBAHHS piBHA c(hopMOBaHOCTI JOCHITHULBKUX
komneTeHTHocTell y koHTposbHik (KI') Ta excnepumentanshiii (EI') rpymax
MOKa3ajo, Mo OUTBIIICTh Y4HIB He 3Haiomi 3 3acobamu IKT miaTpumku
HaBYAILHUX (I3MYHHUX JOCIiIKEHb (puc. 1).
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BipcOTOK yuHiB, L0 3HaOMI
3 gaHum Knacom IKT

IKT npoektyBaHHa |KT ana dikcysaHHa |KT moaentosaHHa |KT onpautoBaHHsA
[,0CNi AHULbKOT (3anucy) nepebiry i 3UYHMX ABULL, pes3ynbTaTie
AiANbHOCTI 3 Gi3UKK L,0CNi AKe HHA disnyHoro
L,0CNI AKE HHA Ta X
npeseHTauii

Puc. 1. PiBeHp BONOAIHHS yYHSIMH KOHTPOJIBHOI TA EKCIIEPUMEHTAIBHOT TPYTI
3aco0amu IKT migTpuMKN HaBYaTBHUX (DI3MYHUX JOCHTIHKEHB JI0 MOYATKY
(hOpMYBAJIBHOTO €TaIly MeJaroriYyHoro eKCepuMeHTy

Bxinne OLIIHIOBAHHS piBHS c(hopMoOBaHOCTI JIOCHIIHULBKUX
KOMIIETEHTHOCTEH CTaplIOKJIACHUKIB 3 (i3UKM HE IMOKa3alo CYTTEBHX
BiIMIHHOCTEH Mi’K KOHTPOJIbHOIO Ta EKCIIEPUMEHTAIILHOIO TpynaMu (puc. 2).

[lincymxoBe OIHIOBaHHA piBHA C(HOPMOBAHOCTI  JOCIHITHUIIBKHX
KOMIIETEHTHOCTEH CTapIIOKIIACHUKIB 3 (hi3WKH, TPOBEJCHE HA OCHOBI aHAII3Y
XYpPHaJIIB MOHITOPHHTY JOCHIJHUIBKUX KOMIIETEHTHOCTEH Y4HIB, MOKAa3aJo
HaSBHICTH BIIMIHHOCTEH Mi>K KOHTPOJIBHOIO Ta EKCIIEPUMEHTAIILHOO TpyTIaMu
(puc. 3).

Pesynpratit  OpMYyBaIBHOTO EKCHEPHMEHTY B KOHTPONBHIA Ta
eKCIIepUMEHTANBHIIl Tpymax HaBeaeHo y Tabn. 1. BukopucroBysani
no3HaueHHs: JIK11 — koMneTeHTHICTh 3 po3poOku Monenei; JIK12 —31atHicTh
Jo minaHyBaHHS jociimxenHs; JJK13 — 3gatHicTs KopucTyBaTuCs 3acobaMu
IKT nnst mpoekTyBaHHs AOCHigHMIBKOI nismbHOCTi; JIK14 — 37atHicTh
TECTyBaTH Ta HANAIITOBYBATH OONagHaHHA It gociimkenHs; HK15 —
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3IATHICTh TMPOTHO3YBaTH pe3ysbTaTu jgociijpkenHs; JIK21 — 3parHicTh
MPOBOJUTH  OOYMCIIOBaNIbHI  ekcriepuMmenTH; JIK22 —  3jatHicTh
BUKOPHCTOBYBAaTH BUMipIOBaibHi puiaay; JIK23 — 31aTHiCTh KOpUCTYBaTUCS
3acobamu IKT ans dikcyBanHs nepebiry mocmimkenns; J1K24 — 3patHicTh
kopuctyBatucs 3acobamu IKT g momemtoBanus; JIK31 — 3patHicTh
BUKOPHCTOBYBAaTH METOAM MareMaTHyHOi cratuctuku; K32 — 3parHicTh
kopuctyBatucs 3acobamu IKT mis omparfoBaHHs pe3yabTaTiB AOCIIIKECHHS
Ta ix mpeseHtanii; JIK33 — 3maTHICTP pOOUTH BHCHOBKM 3 OJIEPIKaHUX
pesyibraTi; JIK34 — 3maTHICTH OLIHIOBATH IPaBAOMOMIOHICTH PE3yNIbTATIB
nocmimkeHss; IK35 — 3aaTHICTh A0 BIOCKOHANIEHHS KOMII' FOTEPHOT MOJIE1 YK
HaTypHoro ekcriepuMenTy; C/IK — cuctema Jocimi THUIIBKUX KOMITETCHTHOCTEH
CTapIIOKIJIACHHUKIB 3 (Pi3HKH.
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Puc. 2. PiBenb c(hopMOBAHOCTI JOCTITHUIIBKUX KOMIIETEHTHOCTEH yUHIB
KOHTPOJILHOI Ta eKCIIEPUMEHTANILHOI Pyl HA TOYaTKy (JOPMYBAIBHOTO €TaIy
MEAAroriYHOTO EKCIIEPUMEHTY
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Puc. 3. PiBenb c(hopMOBaHOCTI JOCITITHUIIBKUX KOMIIETEHTHOCTECH yUHIB
KOHTPOJIbHOT Ta €KCIIEPUMEHTAIBHOT IPYI HAMTPUKIHIN (JOPMYBAILHOTO €TAITy
MEearori9YHOr0 eKCIEPUMEHTY
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Tabnuys 1

HopiBHAIBbHUI po310ii YUHIB 32 piBHeM c(popMOBaHOCTI
JOCHITHMIBKUX KOMIIETEHTHOCTEH 3 (Pi3uKHN Y KOHTPOJIbHIl Ta
eKCIepUMEeHTAJBbHIl rpynax

BiagcoTok yuHiB 3 BitnoBianum piBHem | BincoTok y4nis 3 BignoBiqnum piBHem
Ha N04aTKy (JOPMYBAJILHOIO eTanmy HanpukiHui popmyBajbHOro eramy
e xom- MeJaroriyHoro eKCnepuMeHTy NeJaroriyHoro eKCnepuMeHTy
NeTEeHTHOCTI nechop- o - o necop- o - "
MOBa- |HHU3bKHI |cepenHiii || BucokMii| MoBa- |HU3bKHIi | cepenHiii | BUucokmii
HiCTB HiCTh
KI' | ET' | KI' | EI' | KI' | ET" | KI' | EI'" | KI' | EI" | KI" | ET" | KI" | EI" | KI'" | ET
JAK11 33,3146,7|16,7/40,0(45,8] 0,0 | 4,2 |13,3]|20,8]| 0,0 |20,8| 6,7 [54,2|60,0| 4,2 [33,3
AK12 70,8140,0| 8,3 33,3 8,3 [20,0{12,5| 6,7 |20,8] 0,0 |29,2|53,3|37,5(33,3[12,5[13.,3
JAK13 91,7|80,0| 8,3 | 6,7 [ 0,0 [13,3] 0,0 | 0,0 |79,2]33,3|16,7|26,7| 4,2 [40,0{ 0,0 | 0,0
JK14 54,2113,3129,2140,0|12,5/40,0| 4,2 | 6,7 [ 0,0 [ 0,0 |62,5[20,0|29,2|53,3| 8,3 26,7
JIK15 75,0133,3| 8,3 [46,7{ 0,0 [20,0{16,7| 0,0 |25,0] 6,7 |37,5/46,7{16,7[40,0{20,8| 6,7
JAK21 95,8180,0/ 4,2 | 6,7 [ 0,0 [13,3] 0,0 | 0,0 |75,0|20,0| 8,3 [40,0{16,7(33,3]| 0,0 | 6,7
JAK22 83,3]26,7]| 0,0 |33,3]| 4,2 |40,0(12,5| 0,0 [12,5] 0,0 |25,0{40,0|45,8]|46,7|16,7|13,3
JAK23 79,2(26,7( 4,2 |33,3]| 4,2 {20,0/12,5]{20,0{29,2| 0,0 |50,0{ 6,7 | 8,3 |46,7|12,5/46,7
JIK24 83,3180,016,7] 0,0 | 0,0 [20,0{ 0,0 | 0,0 {75,0]{20,0{20,8]40,0| 4,2 [33,3| 0,0 | 6,7
JK31 29,2126,7| 0,0 (33,3 0,0 [13,3]70,8{26,7]|12,5| 0,0 | 8,3 |13,3[12,5/60,0({66,7(26,7
JAK32 41,7(20,0{12,5(33,3|33,3(46,7]|12,5]| 0,0 |20,8| 0,0 {37,5] 0,0 |29,2|86,7|12,5|13,3
JK33 66,7|20,0/20,8/33,3| 0,0 [33,3]12,5]13,3]|12,5] 6,7 |45,8|13,3/20,8/60,0({20,8({20,0
JAK34 58,3|33,312,5|33,3| 8,3 |26,7(20,8 6,7 [12,5] 0,0 |45,8]|40,0|12,5|53,3(29,2| 6,7
JIK35 62,5|53,3|12,5(20,0{12,5[13,3]12,5{13,3{50,0/13,3|25,0|13,3[16,7(46,7] 8,3 [26,7
CIK 41,7(33,3]54,2]46,7| 4,2 [13,3] 0,0 | 6,7 |16,7]| 0,0 {70,8[40,0| 8,3 |46,7]| 4,2 |13,3

3MiHa piBHS c(hOPMOBAHOCTI CUCTEMH JOCIIITHUIIBKIX KOMIETEHTHOCTEH
CTapIIOKJIACHUKIB Yy TpPOQUILHOMY HaBYaHHI (I3UKH Yy KOHTpPOJIbHIH Ta
eKCIepUMEHTaJIbHIN Tpynax Ha nodatky («KI'-mo», «El-10») Ta HampukiHmi

(«KI[-micas»,  «El-micms»)  ¢gopMyBambHOro  eTamy — [EAAroridyHoro
eKCIIEpUMEHTY MTOKa3aHa Ha puc. 4.
70,00%
60,00%
50,00% W K0
40,00% [ | Er-po
30,00% B Kr-nicna
20,00% O ET-nicna
10,00% ]]]]:

0,00% =

HechopmoBaHicTb HU3bKUW cepeaHin BUCOKUI

Puc. 4. PieHb chopMOBAHOCTI CUCTEMH JOCITITHUIIBKUX KOMIIETEHTHOCTEH
CTApIIOKJIACHUKIB Y MPO(iNbHOMY HaBUaHHI (Di3UKU Y KOHTPOJIBHIM Ta
eKCIIepHMEHTAIBHIH Irpynax Ha M0YaTKy Ta HAIPUKiHI (OPpMyBaIEHOTO
eTary MearoriqyHoro eKCepuMeHTy
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Ha puc. 5-8 BimoOpaskeHO 4MCIIOBI 3HAa4eHHS 32 12-0aJbHOIO IMIKAIOI0
PiBHIB c(hOPMOBAHOCTI AOCTI THHUIIBKUX KOMIIETCHTHOCTEH CTapIIOKIACHUKIB Y
npodiTbHOMY HaBYaHHI (i3UKH.

[K11

== Kl-ngo

——El-po

[IK23
Puc. 5. PiBHi chopMOBaHOCTI TOCTITHUAIIBKAX KOMIIETEHTHOCTEH
CTapIIOKIJIACHUKIB Y TPO(DITbHOMY HaBUaHHI ()i3UKU Y KOHTPOJIBHIHN Ta
eKCIIePUMEHTANIBHIN rpynax Ha nmoyatky (GopMyBaJIbHOTO €TaIry

MEIarOTIYHOTO EKCIIEPUMEHTY
K11

== Krl-go

== Krl-nicna

[IK23
Puc. 6. 3MiHa piBHIB C(hOPMOBAHOCTI AOCTITHHUIIBKHUX KOMIIETEHTHOCTEH
YUYHIB KOHTPOJIBHOI IPYITU
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—4—El-p0

—E—El-nicna

[K23
Puc. 7. 3MiHa piBHIB c(hOPMOBAHOCTI AOCTITHHUIIBKHUX KOMIIETEHTHOCTEH
YUHIB €KCIIEPUMEHTAIBHOT TPyn

—&—Krl-nicna

—@—El-nicna

[IK23
Puc. 8. PiBHi chopMOBAHOCTI JOCTIAHUIBKAX KOMIIETEHTHOCTEH
CTAPIIOKIIACHUKIB Y MPO(iTbHOMY HaBUaHHI ()i3UKU Y KOHTPOJIbHIM Ta
eKCIIEpUMEHTAIIBHIN Ipynax HaNpHUKiHII (GOPMYBAIBHOTO eTaIy
MEIarOTIYHOTO EKCIIEPUMEHTY
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Bubip menrocTkoBOi miarpaMH  HajJa€e MOMXJIMBICTE  BioOpa3wTh
BIIMIHHOCTI MK DIiBHSIMH C(HOPMOBAHOCTI SK OKPEMHX KOMIIETCHTHOCTEH
(uuM pmani BiI LEHTPY, TUM DPIBEHb BHUILE), TaK K CHCTEMHU B LUIOMY (IHM
OinbIIe TUTOIIa 6araTOKyTHUKA, THM PIBEHD BHIIIE).

OnpaltoBaHHsl PE3yJIbTATIB TEJAroriyHoro eKCIepUMEHTY Ta OIliHKa
e(pEeKTUBHOCTI PO3p00IEHOT METOMKH BUKOPUCTAHHS XMAPHUX TEXHOJOTIN K
3aco0y (hopMyBaHHS JOCTIAHUIBKUX KOMIIETEHTHOCTEH yUHIB CTApIIOi IIKOIN
y mpomueci mnpo¢inpHOro HaBuaHHA (i3WKM 3IifiCHIOBaNach MeETOJaMHU
MaTeMaTHYHOI cTaTUCTUKU. OCKUIBKM 3ajada MoJisraia y BHSBJICHHI
BIIMIHHOCTEH B pO3MOAUTI TeBHOI O3HaKu (PiBHA C(OPMOBAHOCTI
JOCTITHUIIBKAX KOMIIETCHTHOCTEH) MpH TIOPIBHSIHHI JBOX EMIIPUYHHX
po3noAiiB  (Y4HI KOHTPOJBHOI Ta eKCIIEPHUMEHTAIBLHOI TPyI), 3TiTHO
[10, c. 71] nonineHO ckopucTatuch U-kpurepiem MaHHa-YiTHI.

Bubip came 1p0oro KpuTEpil0 3yMOBJIICHO PO3MIpOM BHUOIpOK Ta THUM
(axTOoM, IO CHUCTEMa JOCTITHUIBKAX KOMITETCHTHOCTEH KOIHOTO 3 Y4HIB
KOHTPOJIGHOI TPyHmH Ha MOYaTKy (OPMYBAIRHOTO IOCTI[KEHHS He Oyna
c(hopMoBaHa Ha BUCOKOMY PiBHI, 0 YHEMOXKITUBIIIOE BUKOPUCTAHHS IESAKUX
KpUTEpIiB, IO TPAJMIIHHO BHUKOPHUCTOBYIOTH B IICHXOJIOTO-TIEIArOTTYHIX
JOCTIIXKEeHHAX (30KpeMa, KyToBoro nepersopents @imepa [10, c. 160]).

U-xputepiit ManHa-YiTHI 3aCTOCOBY€ThCS ISl TIEPEBIPKU 1IEHTUYHOCTI
IBOX CyKymHocTe. O0’enHyI0ur BUOIPKH 13 IBOX CYKYIHOCTEH i rpymyroun
iX 3HAYCHHS B MOPSIKY 3POCTaHHS, OOYUCIIOIOTECSA paHTH. B pesymbrarti 3a
¢dhopmyoro:

U =(nxny)+n

max

(M +1)
2

ne n1 — oocsar BUOIpKHU 1 (KUTBKICTh YYHIB B €KCTIEPUMEHTAIBHIN TPYIIi);

ny — o0cAr BUOIpKH 2 (KUTBKICTh YUHIB Y KOHTPOJIBHIH TpyIIi);

Fmax — 00CAT BUOIPKH 3 OUIBILIOI0 CYMOIO PAHTiB;

Rmax — O17IBbIIIA 3 IBOX PAHTOBHX CYM;

(dopMmyeThcs cTatucThKa U, BEJIMYMHA SKOI JTO3BOJSE 3pOOMTH BiIOBITHUIMA
BHCHOBOK.

HynrpoBa rinore3a Ho mossirae B TOMy, IO CYKYIHOCTI PiBHOMMOBIpHI,
TOOTO O0M/IBI BUOIPKH OOMPATMCH BUIIAIKOBO 1 HE3AJICXKHO OJIHA BiJl OJIHOT 13
OJIHI€1 reHepalbHOI CYKyHHOCTI. [cnuT Oyze 3HauyliuM Ha piBHI 3HAYYLIOCTI
0., IKII0 BUKOHYETHCSI HEPIBHICTD

(U S Ull) = 0!,
ne U, — TabnuyHa BeJIMYUHa KpUTepito MaHHa-YiTHi, fKa BiJIOBIa€ PiBHIO
3HAYYIIOCTi o 1 00’ eMaM BUOIPOK, SIKi TOPiBHIOIOTHCSI.

Axmo ymoBa P(U< U,)=a He BHUKOHYETbCH, TO IPHUHNMAETHC
aNbTepHAaTUBHA TinoTe3a Hi, AKa MOJIsIrae B TOMy, 110 Ha PiBHI 3HAYYIIOCTI a
MaeMO JBi Ppi3HI CyKymHOCTi, TOOTO BHOIpKM i3 PI3HHX TI€HEpaIbHUX
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CYKYITHOCTEH.

Jns  migTBepIUKEHHS TINOTE3W, BHCYHYTOI Ha TIOYaTKy HAmIoro
JOCTIIKEHHA 3a pe3yJbTaTaMd Ha IMOYaTKy 1 HampUKiHLI (OPMYBaJIbHOTO
eTally TeJaroriyHoro eKCHepuMEHTy OyJo TPOBEAECHO CTAaTHCTHYHE
OTIpAIIOBaHHS JIAaHUX 1 TepeBipKa TiNOTe3W MPO 3HAYYIIICTh BIIMIHHOCTEH y
rpymnax 3a piBHeM c(pOpMOBAHOCTI CUCTEMU JOCIIIHUIBKIX KOMIIETEHTHOCTEN
Ta KOXHOI JOCHIIHHIBKOI KOMIIETEHTHOCTI OKpeMo. Pesymeratu Oymnu
MEIaroTiYHOr0 EKCHEePHUMEHTY CTAaTHCTHYHO ompanboBaHi 3a U-KpuTepiem
Manna-VYitHi. ExcniepuMeHTanbHi  JaHi  TOBHICTIO  33J0BOJIbHSIOTH
OOMEXEHHS, IO HAKIAJaloThCs IIEPETBOPEHHSAM MaHHa-YiTHI (MOXe
BHUKOPHCTOBYBAaTHCSI TIPH YHCENBHOCTI BHOIpOK B Mexkax Bim 3 mo 60).
CdopmyiroeMo rinoresu:

Hp: piBeHb COPMOBAHOCTI CHCTEMH JOCHITHUIBKIX KOMIIETEHTHOCTEH
(41 KOHKPETHOI IOCIHiTHUIBKOI KOMIIETCHTHOCTI) y €KCIepHUMEHTAIbHUX
rpynax He OuTbIIe, HXK Y KOHTPOJIbHUX;

Hi: piBeHb c(OPMOBAHOCTI CUCTEMH JAOCIITHULBKUX KOMIETEHTHOCTEH
(41 KOHKPETHOI IOCIHiTHUIBKOI KOMIIETCHTHOCTI) y €KCIepHUMEHTAIbHUX
rpynax Oijblie, Hi’K Y KOHTPOJIbHHX.

[Ticns onpairoBaHHs JaHUX OTPUMAEMO 3HAUYEHHS Ueyn, 30KpEMa:

1) nist piBHS c(hOPMOBAHOCTI CUCTEMH JIOCTITHULBKUX KOMIECTEHTHOCTEH
YYHIB KOHTPOJIBHOI Ta EKCIIEPUMEHTAIBHOI TPyl Ha MOYaTKy (popMyBaIbHOTO
eTary neJaroriyHoro eKCnepuMenTy: Uewn =212;

2) nist piBHS c(hOPMOBAHOCTI CUCTEMH JIOCTITHUIBKUX KOMIECTEHTHOCTEH
Y4YHIB KOHTPOJIBHOI Ta EKCIIEPUMEHTANBHOI TPYI HAIPUKIHII (opMyBanbHOTO
eTaIy MeJaroriYyHoro eKCepuMenTy: Uewn = 84;

3) nns piBHA chOPMOBAHOCTI CUCTEMHU JAOCIITHUIIBKIX KOMIIETEHTHOCTEH
YYHIB KOHTPOJIGHOI TPyNX HA MOYATKy Ta HAIPUKIHII (GOPMYyBaJIBHOTO €TaITy
MeAarorivHoOro eKcrepuMeHTy: Uevn = 205;

4) st piBHA CPOPMOBAHOCTI CUCTEMH JOCIITHUIIBKHX KOMIIETCHTHOCTEH
YUYHIB eKCIIEPUMEHTANBHOI TPYITH HA TIOYATKy Ta HAIPUKIHII (OopMyBaIbHOTO
eTaIy MeJaroriYyHoro eKCrnepuMenTy: Uevn = 54.

Kputnuni 3HaueHHs U, SKi BIAMOBIAAIOTh MPUHHATUM Y ICHUXOJIOTO-
MeAAroTiYHUX JOCTIKEHHSIX PIBHAM CTAaTUCTHUYHOI 3HAYYIIOCTi, BiAMOBIAHO
nopieHIOOTH [10, . 316-318]:

1) Uo1 =98 (s p <0,01); Uoos = 122 (s p <0,05);

2) U1 =98 (s p <0,01); Uoos = 122 (s p <0,05);

3) U0,01 =174 (zlﬂﬁp < 0,01); U(),()s =207 (IIJBIp < 0,05);

4) Upo1 =56 (mst p <0,01); Ups =72 (st p <0,05).

Toni:

1) mo mpoBeneHHs (HOPMYBATBHOTO €TAIy MEAATOTTYHOTO EKCIIEPUMEHTY
CHpaBIKYETbCST HEPIBHICTD Ueyn > Usp, IO JJa€ HAM MIACTaBY [UIS IPUAHSITTS
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HYJB0BOI rinoTe3u Ho Ta TBEpAKEHHS PO T€, IO O MOYaTKy (HOPMYBAIEHOTO
eTany MeJaroriYyHoro eKCIePUMEHTY PI3HHUISL Yy piBHAX C(HOPMOBAHOCTI
CUCTEeMH JAOCIITHULIBKUX KOMIIETEHTHOCTEH YYHIB KOHTPOJIbBHOI Ta
eKCIIEpUMEHTAIBHOT Tpyn € CTaTUCTUYIHO HE3HAYYIIIOI0
Uevn = 212 > 122= Uy s (puc. 9 a);

2) micng  mpoBedeHHA — (QOPMYBaJIbHOTO  €Talmy  MeJaroriyHoro
EKCIIEPUMEHTY CIPaBIXKYEThCS HEPIBHICT Uenny < Usp, 10 J1a€ HAM IiJCTABY
JUIA BIOXWICHHS HYJIbOBOI Trinmore3n Hy Ta NPUHHATTS albTCPHATHBHOI
rimote3n Hi, mo micis GopMyBaNIbHOTO €TaIly HEeJaroridyHoro eKCIePHUMEHTY
pi3HHLA Y piBHIX ¢(hOPMOBAHOCTI CUCTEMH JOCHIITHAIBKIX KOMIIETCHTHOCTEH
YYHIB KOHTPOJIBHOI Ta EKCIIEPUMEHTANBHOI TPYI € CTATUCTUYHO 3HAUYIIOIO.
YpaxoBytoun, 1O  Uewn =84 <98 =Upp1, OTpUMaeMo  pe3yIbTaT:
JOCTOBIPHICTh ~ BiAMIHHOCTEH Yy  pIBHAX  C(OPMOBAHOCTI  CHUCTEMHU
JOCIITHUIIBKUX KOMIIETEHTHOCTEH YYHIB KOHTPOJILHOI Ta EKCIIEPUMEHTAIBHOT
rpyn micis (GOopMYyBalIbHOTO €Tamy IeNarorivHoro eKCIepUMEHTY CKIIaIae
0,99 (puc. 9 6);

3)npu mepeBipui piBHA C(HOPMOBAHOCTI CHUCTEMH JIOCIIJHUILKHX
KOMIIETCHTHOCTEHd ~y4YHIB KOHTPOJNBHOI TPYmH 3a 4dac IPOBEICHHS
(opMyBanbHOrO €Tamy MeJaroriyHoro eKCIEpUMEHTY CIpPaBIKYETbCS
HepiBHICTE Up o1 < Uenn < Ups5, TOOTO MH HE MOXXEMO 3 YIEBHEHICTIO aHi
NPUHHATH, aHI BiIXWINTH HYJIBOBY Tinmorte3y Ho, IO CBITYHTH MpO Te, IIO
M1BUIIEHHS piBHS c(hopMOBaHOCTI CUCTEMU IOCIITHUIBKUX
KOMIETEHTHOCTE y4YHIB KOHTPOJBHOI Tpymu 3a dYac TPOBEACHHS
(OpMyBaJIBHOTO €Tally NEJaroridyHoro CKCIEPUMEHTY € HeIOBEICHUM:
Ueun =205 <207 = Uo705, Uoin = 205> 174 = Uo701 (pI/IC. 9 6);

4) npu mepeBipui piBHI CGHOPMOBAHOCTI CUCTEMH JOCIITHUIBKUX
KOMIIETEHTHOCTEH YYHIB EKCHEpUMEHTAIBHOI TPYNH 3a Yac MPOBEICHHS
(GOpMyBaTBHOTO ~ €Tally MeNaroridyHOr0 eKCIEPHMEHTY  CIIPaBIKYETHCS
HepiBHICTD Ueyn < Uyp, 110 Ja€ HaM MiACTaBY Ui BIAXWIEHHS HYJIbOBOI
rimoresn Ho Ta TpUHAHATTS ajdbTepHATHBHOI TrimoTre3n Hj, mo 3a dac
MPOBEJICHHS (HOPMYBAILHOTO €Tamy MeIaroriqyHoro eKCIepUMEHTYy 3MiHa Y
piBHI CHOPMOBAHOCTI CHUCTEMH IOCIITHUIBKIX KOMIIETCHTHOCTEH Y4HIB
CKCIIEPUMEHTANBHOI IPyNU € CTATHCTHYHO 3HAYYIIOI. YPaxoBYIOUH, IO
Uewn = 54 < 56 = Up,01, OTpEMAEMO PE3YJIbTAT: JOCTOBIPHICTH BIIMIHHOCTEH Y
PIBHSX C(OPMOBAHOCTI CHCTEMH IOCIITHUIBKAX KOMIICTEHTHOCTEH Y4HIB
CKCIIEPUMEHTANBHOI TPYITH Ha MOYaTKy Ta HANPUKIHII (OPMYBaJIBHOTO €TaIy
MeAarorivHOTo eKcrepuMeHTy ckianae 0,99 (puc. 9 2).

TakuM YHHOM, MOXKHAa CTBEpPIPKYBAaTH, IO BHUKOPHUCTAHHA XMAapHHX
TEXHOJIOTH sIK 3ac00y (hOpMyBaHHS JOCTIIHUIIBKUX KOMIIETEHTHOCTEH yUHIB
CTapuIoi MIKOJX Y Tpo1ieci MpoiIbHOTO HaBUaHHS (i3UKH 3a0e3nedye OLIbIT
BHCOKHI pIBEHb C(HOPMOBAHOCTI CHCTEMH BiJIOBITHUX JOCIHIJHHIIEKHX
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KOMIIETEHTHOCTeH. BHUKOpHUCTAaHHS METOAIB MaTeMaTH4YHO! CTaTHCTHKH
JI03BOJISIE  CTBEP/KYBATH, IO 3alpOIOHOBAHA METOJMKA BUKOPHUCTAHHS
XMapHUX  TEXHONIOTiH sk  3aco0y  QopMyBaHHS  JOCHITHUIIBKHX
KOMIIETEHTHOCTEH YYHIB CTapIoi MIKOJU Yy Tpoleci npodibHOr0 HaBYaHHS
(hi3UKH € ePEKTHBHOIO.

3oHa

HE3HAYYIOCTI
A eMn

98 122 212
a

30Ha
HE3HAUYIIOCTI

84 98 122

30Ha
HE3HAUYI[OCTI

174 205 207

30Ha
HE3HAUYIIOCTI

54 56 72

2
Puc. 9. Bics 3nauymocti jys U-kpurepito st KI' ta EI' Ha mogatky
¢dbopmyBanbHOTO eTamy ekcriepuMenTy (a), i KI' ta EI" nanpukinmi
(hopMyBanbHOTO eTary ekcrepuMenTy (0), st KI' Ha moyaTKy Ta HanmpuKiHII
(dhopMyBaIbHOTO eTarry eKcrepuMeHTy (6) Ta 1st EI' Ha movatky Ta
HaNpUKiHII (OPMYBAITLHOTO €TAITy EKCIIEPUMEHTY (2)

VY pe3ynpTaTti TEOPETUYHOTO i EKCIEPUMEHTANBHOTO AOCIIIKEeHHS Oyna
MiATBEp/PKEHA TPABOMIPHICTD TIMOTE3U MPO TE, 10 BIPOBAPKEHHS XMAPHUX
TEXHOJIOTIH y Tpolrec MpoQiIbHOTO HaBYaHHS ()i3WKH CIPHUATHME PO3BUTKY
JIOCITi THALIBKUX KOMITETEHTHOCTEH YUHIB.
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