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VY mucepramiiiHiii poOOTI HOCHIKEHO MpoOjeMy (GOpMyBaHHS KyJIbTypU
CaMOCTIMHOI POOOTH CTYJEHTIB MAaIIMHOOYJIBHOI Tayly31 3aco0aMu TEXHOJOTIi
BYOD ta 3anmponoHoBaHO HOBUUM miaxifg M0 ii po3B’s3aHHS, 0 OOYMOBIIOE
3ampPOBAXKEHHSI B OCBITHIM TPOIEC 3aKJIajiB BHUIOI OCBITH MEJAaroriyHUX YMOB
nieBoro (opMyBaHHS KyJBTYpH CaMOCTIHHOI poOOTHM MaiOyTHiX (haxiBIliB 13
MaIIMHOOY TyBaHHS.

Ha mizgcraBi aHamizy NCHUXOJIOTYHOT Ta MEJAaroriyHoi JiTepaTypyu BU3HAUYECHO
TEOPETHYHI 3aCajiy KyJIbTYPH CAMOCTIHHOT pOoOOTH: HAYKOBI MiAXOaH (CUCTEMHUH,
TUSJIbHICHUM, TEPCOHANM30BaHUi) MmoA0 (OPMYBaHHS KyJIbTYpU CaMOCTIMHOI
pobotn ocobuctocTi 3700yBava; 3OBHIIIHI Ta BHYTPIIIHI O3HAKU MPOLECY
CaMOCTIHHOT pOOOTH  CTYJEHTIB; OCOOJMBOCTI MEAAroriyHOro MaTpOHATY
aJanTalifHoro Mnepioay 3400yBayiB OCBITH, IO J03BOJHUJIO OXapaKTEPU3YyBaTH
KyJbTYpHO-TIpodeciiHuil HampsM MiArOoTOBKHU (haxiBI MAIIMHOOYAIBHOI raiysi B
3aKJIajJaXx BUIIOI OCBITH, (POPMYBaHHS KyJbTypHU CAMOCTIHHOI poOOTH ManlOyTHIX
(daxiBIiB TiJ ONOCEPEIKOBAaHUM TEJAroriyHUM CYIPOBOJOM Ta BHU3HAYHUTH
XapakTep 3arajbHOi KyJbTypU BHUPOOHHUIITBA MAIIMHOOYIIBHOI MPOAYKII]
KBaT1(hiKOBAaHUMHU CIICII1aTICTAMHU.

Y  nocnmigkeHHI yTOYHEHO 3HadyeHHS (EHOMEHa «caMoOcCTiiiHa poboTa
3mo0yBadya BUINOI OCBITH» SIK HABYAIBHO-TI3HABAIBHOI  MISUIBHOCTI, IO
3MIHCHIOETHCS HA ayIUTOPHUX 3aHATTAX Ta B 103aayIUTOPHUHN Yac a00 AUCTAHIIHHO

y  CHUHXPOHHOMY/ aCHHXPOHHOMY  pE€XHMI HaBYaHHS  MiA



OMOCEPEIKOBAaHUM KEpIBHUIITBOM BHKJIaJaya Ta CIpsIMOBaHa Ha (HOpMyBaHHS
0COOUCTICHUX 1 TPOPECIMHUX SIKOCTEH 0COOUCTOCTI.

Busnaueno 3Mict qediHiiii mOHATIHHOTO KOHCTPYKTA «KYJIbTYpa CaMOCTIHHOT
pOoOOTH CTYJIEHTIB MAIIMHOOYI1BHOI Taly31» sIK pIBHS OCOOMCTICHUX SIKOCTEH, 1110
3a0e3MevyyloTh CaMOCTIMHE OBOJIOJIIHHS CYKYITHICTIO 3HaHb, YMiHb, 3JaTHOCTEH 110
MOIIYKYy HaBYaJbHOI, HayKOBO-TIpodeciiiHoi i1Hdopmallli Ta pe3ylbTaTUBHE
3aCTOCOBYBAHHS BHUJIIB, METOJIIB Ta 3ac00IB ii 0OpOOKH, 3 METOI0 BUTOTOBJICHHS
MaIIMHOOYIBHOT MPOAYKLIi, JOTPUMYIOUYHUCh HOpPM, TMpaBUI 1 MLIHHOCTEH
BUPOOHHUIITBA Ta CIAJIKOBOCTI MOMEPEIHIX JOCATHEHD JIIOJICTBA.

dopMyBaHHS KyJbTYpH CaMOCTIHHOI poOOTH 3M00yBava BHUIOI OCBITH
MaInuHOOYIBHOTO MPODUTIO PO3TISAAETHCS IK 0araToaCIeKTHUH, OaraTopiBHEBHA,
TPYAOMICTKHM, TpUBAJIWN, I1HTErPOBAaHUN TMpoleC, SKUM yIOCKOHATIOETHCS
MPOTSATOM >KHTTS.

Po3po6ieHo, OOIpyHTOBAaHO Ta BIPOBAIKEHO CTPYKTYpPY CaMOCTIHHOT
poOOTH CTY/IEHTIB; MEXaHI3M BU3HAUEHHS METH 3a I[IIbOBUMHU PIBHAMU; CTPYKTYPY
MEePCOHANI30BaHOT MOJIETII HAaBYAHHSI; MeIarOT1YHUNA MaTPOHAT CaMOCTIHHOT poOoTH
B CHCTEMi «BHUKJaJad —<<——=> CTYAEHT», Ji¢ NeJIaror OnoCepeaKOBaHO KY
HaBYaJIbHUM IPOLIECOM 13 HAJAHHSIM 3100yBady BHIIOi OCBITH CBO€YACHOL
KOHCTPYKTHUBHOI MATpUMKH. Bukinamad 3a 1mux oOOCTaBUH € MeJaroroM-
HAaCTAaBHUKOM, KOHCYJIbTaHTOM.

OxapakTepu30BaHO TIO€TAlHE 3aCTOCYBaHHS y CaMOCTIMHIA poOOTI
JTUIAKTUYHUX METOJIIB PI3HUX Kiacuikaiiii (3a JpKepesioM 3HaHb, 3a XapaKTepOM
JIOTIKW Ti3HAHHSA, 32 Mi3HABAJILHOIO JISUTHHICTIO), IO 3a0€3MeUy0Th MEPexia Bif
OJIHOTO €Tally 3aCBOEHHS 3HAHb CTYJEHTOM JO0 HACTYMHOIrO, Ta (PYHKI[10HAJIHHO
COpsSMOBaHI Ha AaKTUBI3aIlil0 3700yBadiB OCBITM [0 Mi3HABAJbHOI MAiSUIBHOCTI,
MOIIYKY JOJaTKOBOI HaBuaibHOi 1H(OpMallli, camMOoCTiHHOI PO3yMOBOI mpari,
MOiABULIEHHST  €(EKTUBHOCTI  MPOTHO30BAHMX  HABYAIBHUX  JIOCSTHEHb 1
BIJIMOBIAAIHOCTI 3 BJIACHI pe3yJIbTaTH, TBOPUOI CHIBIIpalll 3 OAHOKYPCHUKAMH Ta

HaJJaHHA B3a€EMOIOIIOMOTH Y HaBYaHHI.
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YcranosneHo, mo TexHosoris BYOD € xommiekcHUM 1HCTpyMEHTapiem
OCBITHROTO cepenoBuiia. JloBeaeHo, 1m0 CTBOpeHHS IM(POBOTO OCBITHHOTO
CepeIOBHINA, PO3POOJICHHS Ta BIPOBAKEHHS €IEKTPOHHUX HABYAIBHHUX KYPCiB Yy
npodeciiiHy MAroTOBKY MalOyTHhOro (haxiBIl Ha CHOTOJHI € HEOJAMIHHOIO
BHMOTOIO Cy4aCHOCTI JI0 BUIIO1 IITKOJIH.

Busnaueno cytnicte TexHosorii BYOD, mo mnonsrae y BHKOpPUCTaHHI
BJIACHUX HM(PPOBUX MPHUCTPOIB B ayJAMTOPHIN 1 MMO3aayIUTOPHIA CaMOCTIHHIM
poOOTi, Ta Mae Taki MOXJHMBOCTI, SIK: OTPUMaHHA JOCTYNYy [0 HABYAJIbHUX
MaTepialiB 1 XMapHHUX TEXHOJIOT1i, HABYaHHS B CIUJIBHOMY OCBITHROMY CE€PEI0BUIII,
BUKOPHUCTAHHS METOJWKH (OPMYBAILHOTO OIIHIOBAHHS, HAJaHHS BHKJIaJa4aM
MOJKJIMBOCTI aHaIi3yBaTH YCHIIIHICTh KOXXKHOTO 3/100yBaua B peajbHOMY daci,
3a0e3MeYeHHs] METTEBOTO 3BOPOTHOTO 3B’SI3KY 31 CTYICHTaMH.

Po3po6eno, TeopeTuyHO OOTPYHTOBAHO Ta €KCIIEPUMEHTAIBHO TePEeBipEHO
OprasizaiiiiiHo-neAaroriyHli yMOBHM, M0 3a0e3MeuyloTh YCIHIIIHUN pPO3BUTOK
(dhopMyBaHHS KyJIbTypH CaMOCTIHHOT poOOTH CTYAEHTIB-MaIIMHOOY/IIBHUKIB.

YcraHoBiIeHO, IO Mepila MeaarorivHa ymMoBa — akKTHBI3aIlisl KOTHITUBHOT
TISUTBHOCTI CTYJEHTIB — € 0a30BOI0 YMOBOIO (hOpMyBaHHS KyJIbTYPH CaMOCTIHHOI
poOOTH CTyIEHTIB Ta Tmepeadadae BIPOBADKCHHS Y PO3pPOOJICHY CTPYKTYpY
HABYAJIBHOT TUCIUILTIHU TakcoHOMiT b. biyma, 110 cripusie akTuBizaiii KOTHITUBHOT
TISTBHOCTI 3/100yBadiB BUIOT OCBITA Ta CTHUMYJIIOE iX J0 3AIMCHEHHS PO3yMOBOL
poboTH.

OOrpyHTOBaHO, 1O Jpyra TNeJaroriyda  yMoBa —  BIPOBAKEHHS
(hopMyBaJILHOIO OIIHIOBAHHS B CaMOCTiIMHY poOOTy MaiOyTHIX (axiBIIB — €
BU3HAYAJBLHOIO Ta 3a0e3rnedye IMOKpaIIeHHS OCOOMCTHX 3700YTKIB CTYIEHTIB Yy
CaMOCTIMHIN TMi3HABaJbHIA JISJIBHOCTI HAa OCHOBI CaMOJIarHOCTUKH OCBITHIX
ycmixiB 3acobamu BYOD. ®opMmyBaiibHE OILIHIOBaHHS — 1€ aHAIITHYHUM
THCTPYMEHT JIJIsl TTiJIBUINCHHS SIKOCTI HAaBUAHHS, CIIOCTEPEKCHHS 32 HABYAIbHUMHU
JIOCATHEHHSIMH CTY/CHTIB, KOPETyBaHHS 1HANUBIAYaIbHUX TPAEKTOPINA HAaBYAHHS.

JloBeneHo, IO TpeTs yMOBa — IEpCOHaNI3allisl HaBYaHHS y mpodeciiiHii

MiArOTOBII MalOyTHIX (haxiBIiB — € JOMIHAHTHOIO YMOBOIO ()OpMYyBaHHS KYJIbTYpHU



caMOCTIHHOT poOOTH CTyIeHTIB. PO3p0o0iaeHO CTpyKTypy NmepcoHaIi30BaHOI MOENI
HABUYaHHS Ta MEXaHI3M BU3HAYCHHS METH 3a I[IJTbOBUMHU PIBHSMH, CIIPSIMOBAHUN Ha
BUOIp 3100yBaYaMu 1HMB1AyaJIbHOT OCBITHBOT TPAEKTOPII M MPOCYBAHHIO MO HIM 3a
BJJACHUMHU MOTHUBaMH, MOTpedaMu, THTEpECaMH B MeXax IMEBHOI AUCIUILIIHU 0e3
MPsIMOTO KepyBaHHS Melarora-HacTaBHUKA.

Po3po6ieno mozaens popmMyBaHHS KyJIbTypPH CaMOCTIHHOT pOOOTH CTYACHTIB
MaIMHOOYAIBHOI Tairy31 3acobamu TexHousiorii BYOD, sika MicTUTh HOPMaTUBHY
0a3y Ta ciM OJIOKIB: KOHIENTyaJbHUI, METOJOJOTIYHUHN, IUIbOBHMA, 3MICTOBHH,
OpraHi3aliiiHoO-TEXHOJIOT1YHUH, ONepaliiiHO-AIsUIbHICHUN Ta Pe3yJIbTaTUBHHM, LIO0
3a6e3neunsio e()eKTUBHICTh peaiizallii BU3HaUYeHUX MeJaroriYHuX YMOB.

ExcnepuMeHTaIbHO TEPEBIPEHO Ta JOBEACHO €()EKTUBHICTH MNEJAroriyHUX
yMOB Ta wMojenl (GOopMyBaHHS KyJbTypU CaMOCTIHHOI pOOOTH CTYIEHTIB
MamyHOOyAiBHOI  ramy3i  3acobamu  BYOD.  PeanizoBano  mporpamy
€KCIIEPUMEHTAJIbHOTO JOCHI/PKeHHST 3a TaKUMU eTalaMH, SK: MOIIyKOBO-
KOHCTaTyBaJbHUI, POpMyBaIbHUI 1 KOHTPOJIBHUIA.

BusHaueHo Ta oXapakTepu30BaHO MIarHOCTUYHHMA amapar JOCIiIKEHHs, 110
CKJIQIa€ThCS 3 KOMIIOHEHTIB KYJIbTYpH CaMOCTIHHOI pOOOTHM  CTYHIEHTIB
(MoTHBaItHOTO, TPOPECIHHO-TISIIBHICHOTO W  0COOUCTICHO-pedIIEKCIMHOT0),
KpUTEpiiB (MOTHUBALIMHOTO, KOTHITUBHOTO, [ISJIBHICHOTO, OLIHIOBAJIBHOTO);
MOKAa3HUKIB; PIBHIB C(POPMOBAHOCTI KYJIbTYpPH CAMOCTIHHOI poOOTH ManOyTHIX
(daxiBIiB (€JIEMEHTAPHOTO, PENPOAYKTUBHOTO, MPOJYKTUBHOIO Ta TBOPYOIO);
METOJMK A1arHOCTyBaHHSA (CTaHAApTU30BaH1, MOIM(IKOBaHI, aBTOPCHK1).

Po3pobiieHo (Ha MONTyKOBO-KOHCTATYBAJIbHOMY €Talli) Ta BIPOBAHKEHO (Ha
dbopMyBaIbHOMY e€Tami) B OCBITHIA MpOLEC HAYKOBO-METOAUYHUN KOMILIEKC
(dbopMyBaHHS KyJIBTYpPU CAaMOCTIHHOI poOOTH CTYJEHTIB, III0 MICTHTh: MEAAroTiuHI
YMOBHU Ta MOJIeb (POPMYBaHHS KYJbTYpPH CaMOCTIHHOI poOOTH 3100yBayiB BUIIO1
OCBITH; po0OOYl mporpamMu Ta cuiaadycu HaBYaJIbHUX AUCHUIUIIH «HapucHa
reoMeTpis, iHKeHepHa Ta KoMIT IoTepHa rpadika» i «[HxeHepHa Ta KOMIT I0TEpHA
rpadikay; 3pa3ku rpadiuHuX poOIT IJis1 CaMOCTIiHOT poOOTH; HaBYAIbHUN KOHTEHT

y Hu(QpPOBOMY OCBITHBOMY CEpEIOBHILI (HAaBYAIbHOMY 011031 «CBIT 1HXEHEPHOI



rpadikm», EHK y Google Knaci ta Moodle); inTepaktuBHi 3aBaanHs, HopMyBaIbHi
Ta KOHTPOJIbHI TECTH; IUAAKTUYHUN KOMIUIEKC BIJIEO3aHITh MJIs CaMOCTIHHOI
poOOTH CTYJEHTIB y CUCTEMax aBTOMAaTHU30BaHOTo NpoekTyBaHHsS AutoCAD i
SolidWorks; 1HHOBaIliiHI TIPOEKTH B HAYKOBOMY TYypPTKY
«I"eoMeTpruuHe MOICNIIOBaHHS 3aco0amu TexHoJorii BY OD: kynbTypa camocTiitHOT
pOOOTH CTYACHTIBY»; aBTOPCHK1 HaBYaAJIbHI MOCIOHUKH «/J{iarHOCTHKA CPOPMOBAHOCTI
KyJIbTYPH CaMOCTIHHOI pOOOTH CTYJEHTIB MaIIMHOOYAIBHOI raimy3i» Ta «OCHOBH
1H)KeHEepHOT rpadikm».

3icTaBi€HHS OTPUMAHUX PE3YJbTATIB (KOHCTATYyBaJIBHOTO Ta KOHTPOJIBHOTO
3pi3y eTamiB E€KCHEPUMEHTY), iX KIIbKICHUM Ta SKICHUW aHali3 CBiIYaTh PO
MO3UTUBHY AMHAMIKY C()OPMOBAHOCTI KYJIbTYPU CAMOCTIHHOT pOOOTH CTYJEHTIB. 3a
pe3yibTaTaMy MPOBEICHOIO MEeIaroriyHOro eKCnepuMeHTy 0yJi0 BU3HA4YE€HO, IIO B
EKCIIEPUMEHTAIILHUX TPyNax MOKAa3HUKUA IUHAMIKKA 3POCTAHHS PIBHSA KYJIbTYypH
CaMOCTIHHOT poOOTH OyJIHM BHUIIE HI)K Y KOHTPOJIBHUX.

[Ipu mopiBHSHHI PE3yabTATIB TPHOX €KCIIEPUMEHTATBHHUX IPYIl BCTAHOBJICHO,
0 eJIeMEHTAapHUH piBeHb C(POPMOBAHOCTI KyJIbTYpH CaMOCTIHHOI poOOTH
cryaenTiB EI'l 3Hu3uBcs Ha 58,3 %, penponyktuBHUi — Ha 33,4 %; NpOAYKTUBHUIA
piBeHb 30UTbIIMBCA Ha 83,3 %, TBopumii — Ha 8,3 %; enemMeHTapHUIl pIBEHb
c(hOpMOBaAHOCTI KyJIbTYypHU caMOCTItHOT poboTH cTyneHTiB EI'2 3uuzuscs Ha 40,0 %,
penpoaykTuBHui — Ha 53,3 %; mpomykTuBHUE piBeHb miaBumuBcs Ha 80,0 %,
TBOpuMii — Ha 13,3 %; enemeHTapHUil piBeHb CQPOPMOBAHOCTI KYJIbTYpH
camocTiiiHO1 pobotu ctynentiB EI'3 3uu3uBcsa na 35,0 %, penpoayKTUBHHUI — Ha
60,0 %; mpoaykTuBHMM piBeHb 301abIUBCS Ha 80,0 %, TBOpumii — Ha 15,0 %.

3acToCyBaHHS CTATUCTUYHUX METOJIIB OIMpPAIOBAHHS E€KCIIEPUMEHTAIbHUX
JAHUX JTO3BOJIMIIO 3aCBITUUTH, 110 METOOJIOT1SI JOCIIPKEHHS € MPAaBIWJILHOIO, METa
JOCSITHYTA, 3aBJIaHHS BUKOHAHI, T1I10TE3a MiATBEPIKEHA.

Bukonane q0ciiPKeHHs] He BUUEPITY€E BCIX aCMEKTIB MpoodsieMu hOpMyBaHHS
KyJIbTYpH CaMOCTIHHOT poOOTH CTYIEHTIB MAamIMHOOYAIBHOI Tamy3i 3acobamu

texHosorii BYOD. IlepcriekTuBy MOJAIBIIOTO JOCHIPKEHHS BOadyaeMoO B
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PO3pO0JIEHHI METOJUYHOTO 3a0e3neyeHHs] (OpMyBaHHs MPOTHO30BAHOI 3aTHOCTI
70 CaMOpPO3BUTKY Ta CaMOOCBITH MailOyTHIX (haxiBLiB-MalIMHOOY/[IBHUKIB,
JIOCJTIIDKEHH1 y3roJI)KeHOI B3a€MO/IIi B OCBITHIM 1 BUPOOHMUIM cepl 3 MArOTOBKH
CIelIaTICTIB MAIIMHOOYAIBHOTO MPOo(11t0 B paMKax JayajbHOI OCBITH.

Knrouosi cnosa: xynbTypa, camMoCTidHA JISUIBHICTH CTYACHTIB, KYJbTypa
CaMOCTIHHOT POOOTH CTYJEHTIB MAaIIMHOOYIBHOI Traiy3i, MeJaroriuHi yMOBH,
3acobu TexHoJsorii BYOD, HaBuanpHO-MI3HaBalibHA isUTBHICTH, 1HGOpPMAIlINHHI
TEXHOJIOr11, HU(PPOBI KOMIETEHTHOCTI CTYJEHTIB, LU(POBE OCBITHE CEPEIOBHIIIE,

OI[IHIOBAHHSI CTYJICHTIB, IepcoHai3allis, GOpMyBajbHE OIlIHFOBAHHS.

ABSTRACT

Bazhmina E. A. Formation of the independent work culture of engineering
students by means of BYOD technology. — Qualifying research paper. Manuscript.

The dissertation for obtaining a scientific degree of the Doctor of Philosophy
(Ph.D.) according to the specialty 015 Professional Education (with specializations). —
Zaporizhzhia National University, Zaporizhzhia, 2023.

The dissertation researches the problem of formation of the independent work
culture of engineering students by means of BYOD technology; it suggests a new
approach to its solution, which determines the introduction of pedagogical
conditions for the effective formation of the independent work culture of future
specialists in mechanical engineering in the educational process of higher
educational institutions.

The analysis of psychological and pedagogical literature enables us to identify
the theoretical foundations of the independent work culture as follows: scientific
approaches (systemic, activity-based, personalized) regarding the formation of the
independent work culture of the applicant's personality; external and internal
features of students’ independent work; peculiarities of the pedagogical patronage
during the students’ adaptation period. The identified theoretical foundations enable
us to characterize the cultural-professional direction for training specialists in

engineering industry in the institutions of higher
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education, the formation of independent work culture of future specialists with
mediated pedagogical support, and to determine the nature of the general culture in
engineering production by qualified specialists.

The study specified the meaning of the phenomenon “independent work of a
higher education student” as an educational and cognitive activity that is carried out
in- or out-of-class under the indirect guidance of a teacher and is aimed at the
formation of hard and soft skills of students.

The conceptual construct “independent work culture of engineering student”
is defined as a combination of soft skills that ensure independent mastery of a set of
knowledge, skills, abilities to research and search for professional information. It
also suggests effective application of types, methods and means of information
processing for the purpose of engineering production in compliance with the norms,
rules and values of production and sustainability with the inheritance of previous
achievements of mankind.

The formation of the independent work culture of a higher education student
in engineering is considered as a multi-faceted, multi-level, effort- and time-
consuming integrated process to be upgraded throughout life.

We developed, substantiated and implemented: a framework of students’
independent work by means of the electronic course; a mechanism for determining
the aim by target levels; a structure of personalized learning model. We also
developed and implemented pedagogical patronage of independent work in a
“teacher <t—= student” framework, where the teacher indirectly manages
leeducational process and provides timely constructive support to the higher
education student. Under these circumstances, the teacher is considered a
teacher- mentor, a consultant.

Step-by-step application of didactic methods of various types (classified by
the source of knowledge, by cognitive activity, by the nature of the logic of
knowledge) in independent work is characterized. These methods ensure the
transition from one stage of the student’s knowledge acquisition to the next. They

are functionally aimed at students’ involving into cognitive activity, searching for
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additional educational information, independent mental work, increasing the
effectiveness of projected educational achievements and responsibility for their own
results, creative cooperation with fellow students and providing mutual assistance in
learning.

It is proved that BYOD technology is a comprehensive toolkit for the
educational environment. It is demonstrated that the creation of a digital educational
environment, the development and implementation of electronic training courses in
the professional training of a future specialist today is an indispensable modern
requirement for higher education.

The essence of BYOD technology has been determined, which consists in the
use of students’ own digital devices during in- and out-of-class independent work.
It provides the following opportunities: obtaining access to educational materials
and cloud technologies, learning in a common educational environment, using the
method of formative assessment, providing teachers with the analysis of each
student’s success in real time, providing instant feedback to students.

The organizational and pedagogical conditions that ensure the successful
development of the formation of the culture of independent work of engineering
students have been developed, theoretically substantiated and experimentally
verified.

It is proved that the first pedagogical condition — the activation of students’
cognitive activity — is the basic condition for the formation of students’ independent
work culture. It involves the introduction of B. Bloom's taxonomy into the
developed structure of the educational discipline, which contributes to the activation
of the cognitive activity of higher education students and stimulates them to perform
intellectual work.

It is substantiated that the second pedagogical condition — the introduction of
formative assessment in the independent work of future specialists — is decisive as it
ensures the improvement of students’ personal achievements in independent
cognitive activities based on self-diagnosis of educational success by BY OD means.

Formative assessment is an analytical tool for improving the quality of
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education, monitoring the educational achievements of students, and adjusting
individual learning trajectories.

It is proved that the third condition — personalization of education in the
professional training of future specialists — is the dominant condition for the
formation of the students’ independent work culture. A structure of personalized
learning model and a mechanism for determining the objective by target levels have
been developed, aimed at students choosing an individual educational trajectory and
advancing along it according to their own motives, needs, interests within a certain
discipline without direct control of a teacher-mentor.

A model of the formation of independent work culture for engineering students
by means of BYOD technology is developed, which contains a normative base and
seven blocks: conceptual, methodological, target, content, organizational-
technological, operational-activity, and effective, which ensured the effectiveness of
the implementation of the specified pedagogical conditions.

The effectiveness of pedagogical conditions and the model of formation of
independent work culture of engineering students by means of BYOD is
experimentally verified and proved. An experimental research program is
implemented at the following stages: exploratory, formative, and control.

The diagnostic apparatus of the study is defined and characterized, which
consists of the components of students’ independent work culture (motivational,
professional activity and personal reflection), criteria (motivational, cognitive,
activity, evaluation); indicators; levels of formation of independent work culture of
future specialists (elementary, reproductive, productive and creative); diagnostic
methods (standardized, modified, author’s individual).

A scientific-methodical complex of formation of students’ independent work
culture is developed (at the search stage) and implemented (at the formative stage)
in the educational process. It includes: pedagogical conditions and a model of
formation of independent work culture of higher education students; work programs
and syllabi of the academic disciplines “Drawing Geometry, Engineering and

Computer Graphics”, and “Engineering and Computer Graphics”. It also
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contains samples of graphic works for independent work; educational content in the
digital educational environment (educational blog "World of Engineering Graphics",
Electronic Study Complex in Google Class and Moodle), interactive tasks, formative
and control tests. It also includes a didactic complex of video lessons for students’
independent work in AutoCAD and SolidWorks automated design systems;
innovative projects in the scientific group “Geometric Modeling by Means of
BYOD Technology: the culture of Students’ Independent Work™; author’s training
manuals “Diagnostics of the Formation of Independent Work Culture for
Engineering Students” and “Fundamentals of Engineering Graphics”.

The comparison of the obtained results (explanatory and control stages of the
experiment), their quantitative and qualitative analysis testify to the positive
dynamics of the formation of students’ independent work culture. According to the
results of the conducted pedagogical experiment, it was determined that in the
experimental groups, the indicators of the dynamics of the growth of independent
work culture were higher than in the control groups.

When comparing the results of the three experimental groups, it was
established that the elementary level of formation of independent work culture of
students of Group 1 decreased by 58.3%, the reproductive level — by 33.4%; the
productive level increased by 83.3%, the creative level by 8.3%. The elementary
level of formation of independent work culture in Group 2 decreased by 40.0%, the
reproductive level — by 53.3%; the productive level increased by 80.0%, the creative
level by 13.3%. The elementary level of formation of independent work culture in
Group 3 decreased by 35.0%, the reproductive level — by 60.0%; the productive level
increased by 80.0%, the creative level by 15.0%.

The application of statistical methods of processing experimental data
indicates that the research methodology is correct, the aim is achieved, the tasks are
completed, and the hypothesis is confirmed.

The conducted research does not cover all aspects of the problem of forming
independent work culture of engineering students by means of BYOD technology.

We see the prospect of further research in the development of methodological



12

support for the formation of the predicted ability for self-development and self-
education of future engineering specialists, in the study of coordinated interaction
in the educational and industrial spheres for training of engineering specialists
within the framework of dual education.

Keywords: culture, students’ independent activity, independent work culture
of engineering students, pedagogical conditions, BYOD technology tools,
educational and cognitive activity, information technologies, digital competences
of students, digital educational environment, student assessment, personalization,

formative assessment.



