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AHoTanisi. Mema  Oocniodcenns:  3°SICyBaHHS ~ CyTI  TOHSTTS
«specialization» B IpaKTHIi MACOBUX OHJAWH KypciB. 06 ekm docniodcenns.
MpOLIEC HABYAHHS HA MAcCOBUX BiJKPUTUX JUCTAHIIWHUX KypcaX. [Ipeomem
docnidocenns: ocoOIMBOCTI «data science» creriarnizanii npoekry Coursera.
3asoanns 0ocniodxcenns: B3ATH YIacCTh B SKOCTI CTYJICHTA B IEKIIbKOX OHJIAIH
MacoBHX Kypcax 3 Kareropii «data science specialization», 3’sicyBaTu CyTHICTb
1 cTpyKTypy 1€ criertianizamii, BU3HaYUTH i 0COOIMBOCTI, NUISIXU BKIIOYCHHS
B TpaguLidHMH HaBUaJIBHMHA TIpolec YKpaiHCBKHX BY3iB. Mertoau
JOCIIJPKEHHS: BKIIIOYEHE CIIOCTEPEKEHHS, KOHTCHT-aHalli3, aHai3 IPOIYKTiB
TSITBHOCTI. Pesynvmamu oocnioxcenns: crenianizauis Data science mpoexTy
Cousera — cepis 3 9-TH KypciB, 0 OXOIUIIOIOTH KOHIIEMIT 1 3ac00U aHami3zy
JAHUX, TIOYMHAIOYU 3 IOCTAHOBKH JOCHITHUIIBKUX MUTaHb 1 3aKIHIYIOUH
myOmiKkaiiero pe3ynbraTiB. [10CiIiIOBHICTS KypCiB 3aBEPIY€ETHCS BUKOHAHHSIM
cneriansHOTO MpoekTy (Capstone Project). Kypcu B cepii moB’ sizaHi 5)KOPCTKOIO
1 M’sikoro 3aexkHicTio. [{oMicsAtis Kypcu MOBTOPIOOTECS. CTPYKTYpY Kypcy
ctanoBuTh Cimabyc, KOpPOTKi BiJ€OJIEKIii, TECTH, peer OIiHIOBaHHS, KypCOBi
npoekTd, ¢opyM. I 3aBmaHp 3 NIpOrpaMyBaHHS BHKOPHCTOBYIOTECS R,
RStudio, Git, GitHub. Bucnosku i pexomendayii: UUIIXH BKJIIOYESHHS TakKoi
(dhopMu HaBuUaHHSA sK cremianizaiis data science B TpaJAWIIHHUN HaBYAIBLHUMA
mporec  yKpaiHCBKMX ~ By3iB:  OHOBICHHS  HABYAIGHO-METOAWYHOTO
3a0e3MevYeH s JMCHHILIIH, [0 BHKJIAJAIOTBCSA, OpraHizallisi CaMOCTIHHOI
poOOTH CTYAEHTIB 3 MaTepiaJlaMd KypCiB, BKIIOUCHHS B TEMAaTHKY
KkBaTiQiKamidHUX poOIT, BHUKOPHCTAaHHS HOBHX 3aco0iB 1 METOIB, IO
BHBYAIOTLCS B CHEIlialli3allii, B JOCTIKSHHIX acHipaHTIB 1 TOKTOPAHTIB JIJIs
aHaJT3y OTPUMAaHHUX JTaHUX.

KarouoBi ciaoBa: MacoBuid BIAKpUTHH oOHJIalH Kypc; data science
specialization; Coursera; R.

L. F. Panchenko. The study of Coursera’sdata science specialization

Abstract. Objective: To identify the characteristics of the specialization
form of the massive open online courses. Research object: a learning process
of the massive open online courses. Research subject: Data science
specialization of Coursera. Research objectives. to participate as a student in
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the several online courses in “data science specialization”, to find the structure
of this specialization, to determine its characteristics. Methods: participant
observation, content analysis. Results: Data science specialization of Cousera
project is a series of 9 courses covering concepts and tools of data analysis,
from the research questions formulation to results publication. The
implementation of a special Capstone Project has completed this sequence of
courses. Courses are repeated once a month during a year. The courses in the
specialization are related with a hard and a soft dependences. Course structure
consists of syllabus, short video lectures, tests, peer assessment, course
projects, forum. The software R, RStudio, Git, GitHub are used for
programming assignment. Conclusions and recommendations: there are next
ways to aggregate thisformin the traditional educational process of Ukrainian
universities: developing training and methodological support of disciplines,
the students work organization with course materials, including the topics in
qualification works, using new data analysis tools and techniques in the post
graduate and post doctoral studies.

Keywords. massive open online courses;, Data science specialization;
Coursera; R.
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B ocTaHHI poku croctepira€ThCcs HEOCHaOHHH iHTepec 10 (eHOMEHY
MAaCOBHX OHJIAWH JMCTaHIIIMHUX KYpCIiB B3araji i 0 KypcCiB, IO MPUCBIYCHI
pi3HUM acrieKTaM aHaji3y JaHux, 30kpema [1;4; 5; 9; 11; 12] (puc. 1, puc. 2).
IHTEpEC i3 YacoM

Puc. 1. Google Trends: mourykoswuii 3anut «Massive Open On-line course»

Pazom 3 muMm, oueBHOHA TEHACHIIA, KA TOJATAE Y PO3MIMPSHHI THIIIB
MacCOBHUX OHJIAHH KypciB. Tak, HAPHUKIIAI, TOPSA 3 YCIM BiJOMUMA MOJICIISIMA
cMOOC i xMOOC (x.CiMeHC) aesiki aBTOpY BHIUIAIOTH 1 iHIIi Tumw [1; 3]:

—BOOC (abig open online course);
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— DOCC (distributed open collaborative course);
— LOOC (little open online course);
— MOOR (massive open online research);
— SPOC (small, private, online course);
— SMOC (synchronous massive open online course).
|HTepEC i3 yacoMm SEIEIEELT (=R

Puc. 2. Google Trends: morrykoBuii 3amut «Data Science»

JIOMOBHUMO 1110 TAKCOHOMIO 111e oHuM BugoM MOOC, a came SMOOC —
Tak 3BaHi «cmeniamizamii». [1ix «cnemnianizaiieroy, ska 3’ IBUIaCs MOPIBHIHO
HEIIOJaBHO, PO3YMIOTh ITOCIHIJOBHICTh TOB’S3aHUX MK CO0OI0 KYypCiB 3
onHi€T mpeaMeTHOi 001acTi, sKi HAJAAlOTh MOMJIMBICTH CTYACHTY TIIMOOKO
BUBYHATH IIPEIMET, i 3rOJ0OM 3acTOCYBaTH CBOi 3HAHHS HA MPaKTHLI Yy
CHeIiaTbHOMY ITPOEKTI.

Ha kineup rpyans 2014 p. y mpoekrti Coursera Oyno peanmizoBaHo 27
«cTieliam3amii», cepel SKuX ONWU3bKO II'STH TMPHCBIUCHO Tally3i aHAIZY
TaHUX.

Cepen Hux:

— Data Science — Johns Hopkins University;

— Data Mining — University of Illinois at Urbana-Champaign;

— Headlthcare Informatics & Data Analytics — Georgia Institute of
Technology;

—Become a Social Scientist: Methods and Statistics — University of
Amsterdam;

MerTa gaHOTO JAOCHIDKEHHS — HA MPHKJIAL criemiaizanii «Data science»
npoekty Coursera po3rIITHYTH OCOONHBOCTI Ii€i OPMH MacOBOTO OHIIANH
HaBYAHHSL.

Cremianizamist «Data Science» [5] mpoekry Cousera (puc. 3) Hamiuye 9
KYpCiB, sIKI OXOILIFOIOTh KOHIICHIIIT Ta 3aCO0M aHai3y JaHWX, OYHMHAIOUH 3
MMOCTAHOBKY MUTAHB 1 3aKIHUYIOUH IMyONIKAII€I0 Pe3yNbTaTiB. 3aBEPIIyETHCS
MOCJTIIOBHICTh KypCiB BUKOHAHHSIM crieliaibHoro npoekty (Capstone Project).
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The Dara Scientist’s Toolbox
Course 1

| The Data Scientist’s Toolbox

R Prograrmming Upcoming Session: | Dec 1st 2014 ¥
| Duration: 4 weeks
) Jan Bth 2015
Getting and Cleaning Deta Estimated Workloa| oy 5nd 2015
| whar 2nd 2015
Apr Bth 2015
Exploretory Data Analysis Upan campaletion of 1| May 4th 2018 le to icdertify and classify data

| science problems. | Jun 15t 2015 | your Github sccount, created
wour first repository | Dec_ 1st 201‘_‘ f‘*‘ﬁ[ﬁ]arkdown file to wour account.
Repreducible Ressarch

Statistical Inference
Regression Modzls
Practical Machine Learning
Developing Data Producrs

Deta Sciznce Copstone

Puc. 3. «Data science» crierrianizamist npoekty Coursera

JocnisHo, Capstone — o/i1H i3 3aBepIaIbHUX 200 3aXMCHUX KaMEHIB, sIKi
YTBOPIOIOTh BEPXHIO YacTHHY 30BHIIIHBOI KIAJAKH CTiHW abo Oymim [2]. A
CTOCOBHO C(hepH OCBITH LI TEPMiH PO3YMIETHCS K «BIiHEIlb, TOUKA, JICMEHT,
mois’» abo «OCTaHHIM IITPHUX, KyJIbMIiHAIliS, BEpIIMHAY. [HIIMMHU ClloBaMH —
me TauOOKe JOCHIDKeHHSs B 00nacTi HaBYalbHOI TMPOTpaMHu, sKe
nependavaeThes B 3aKIIIOYHIN TIEpi0/l HABYAHHSI 1 IPYHTY€EThCS Ha IMONEPEIHIX
Kypcax.

CrnoBocrionyuenns: «Capstone course» [2; 8] TpaKTyeTbcsl SIK Kypc,
3aIpOITIOHOBAHUIM B paMKax aKaJeMiqHOI MpOrpaMd 3 METOK 00’ €THaHHS
OCHOBHHX AaCIIEKTiB HABYAJILHOI TUCIUILTIHK. Y 0araThboX aMEepHKaHCHKHX i
KaHaJICBKUX yHiBepcuteTrax Capstone course — Iie Kypc, Ha SIKOMY CTYICHT
HAaBYa€ETHCS, MO0 3aBEPIINTH 3700YTTS CTYICHS OakalaBpa.

[Ilo crocyeThcst MOPAAKY MPOXOMKEHHS KypCiB: TBOPIN CIIeIiamizamii
BHIUSIFOTh JIBA BHIM 3aJIC)KHOCTI MIXK KypCaMH: «KOPCTKY» 1 «M’SKy».
KopcTka 3anexHicTh nepeadavae, mo CTYACHTH B 000B’I3KOBOMY MOPSIKY
MTOBMHHI 3HATH MaTepiall mornepeaHix KypeiB. [Ipu M’ siKiit 3aJ1e)KHOCTI 3HAHHS
MOTIEPE/IHIX KYpCIB BITAIOThCS 1 PEKOMEHAYIOThCS. TBOpIN cremiamizarii
PEKOMEHIYIOTh CHOYAaTKy OOOB’S3KOBO MPOMTH TIepmli OBa KYpCH:
«lHCTpYMEHTH aHaTITHKA HaHUX», «R». sl HACTYMHHUX KYPCiB OIMICAHO, SKi
KYpCH ITOB’s13aHi 3 iHIIMMH KOPCTKOIO 200 M’ SIKOIO 3aJICXKHICTIO.
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Jns  OLiHIOBaHHS HABYAJbHUX JOCATHEHb CTYJEHTIB B paMKax
creniamizainii MpOMOHYIOThCS TpaauLiiiHi iHcTpymeHTH Coursera: TecTH
(quizzes), ouiHIOBaHHS OIHOKYPCHHKAMH OJWH OJHOrO (peer assessment),
BUKOHaHHS NpOeKTiB (project). LlikaBo, sIK cami CTyJICHTH OLIHIOIOTh
KOPHCHICTB IIUX IHCTPYMEHTIB (puc. 4).

COURSERA FPOLL

| get the most out of...
guizzes.
45%
peer-reviewed assignments.
10%

project-based assignments.
21%

programming assignments.
24%

MNext Question 48 804 responses

Puc. 4. O1iHIOBaHHS CTYZCHTaMH KOPHCHOCTI €JIEMEHTIB KypCy

MoskHa crocTepiraTd, 1m0 HalMEHII KOPUCHHM CTYASHTH BBa)arOTb
OIIIHFOBAHHS OJIMH OJTHOT'O OJTHOKYpPCHUKaMU. [liiiCHO, TaK1il BUJ] OI[IHFOBAHHS
BHKJIMKa€e HalOubIIe mpobieM, B TOW e Yac BiH Mae MOTEHIIIHHI COolliabHi
MoxkiuBocTi. IIpodecop matemaruku 31 Crerdopny Keitr [Jermin (Keith
Devlin), mucKyTyrOUd MpO OMIHKY CTYJICHTCHKOI poOOTH OJHOKYPCHUKAMH,
nucaB: «lle sk BUMTHCS T3AUTU Ha BEIIOCHIICHL: ICHYE TUIBKH OJWH CIOCiO,
cijaiiTe, Iajgae€Te, cimaiTe, Mmamaere, IOKMA IIOCh HE «KJIAHE» 1 BCE
HaJIATOJUKYEThCA. Y MaTeMaTHIll Take KiIalaHHS BiAOyBaeThCS TUILKH, SKIIO
BH CTYJICHT 1 TIEpEBipsI€Te CTYyACHTCHKI poboTm» [10].

Teopui creriamizamii po3yMiloTh 1 BiA3HAYAIOTh, IO PYOPHKH IS
OIIHIOBAHHS, X0Y 1 TECTYIOThCS, aJie e JaJIeKi Bix gockoHanocTi. CTyaeHTam
MPOITOHYETHCS CHENiadbHUKA (OPYM Ui OOrOBOPSHHS MHUTaHb, OB’ I3aHUX 3
pyOpHKamMu, a TaKOK 3 BHPa30M HE3rOAM 3 OLIHKAMH CBOTO IPOEKTY
OJIHOKYpCHHUKaMu. [Ipy IbOMY HArOJIOMIYETHCSI, IO MEPEITISIHYTH 11i OLIHKH HEe
€ MOXIMBHM, aJie B MaiOyTHhOMY 1ie Oy/ie BpaXxOBYBATHCS ISl TOMIIIIICHHS
KypCiB.

Oco0nMBICTIO CIIEITiaTi3allii € Te, 10 BCI POCKTHI 3aBJaHHS IPYHTYIOThCS
Ha peasibHUX AaHUX, YaCTO JIy’KE BEIHKUX.

Hasememo mpukmax Ttakoro mpoektry 3 Kypey «Getting and Cleaning
Data». Habip manux OyB 3i0paHuii 3 METOIO PO3Ii3HABAHHS BHUIY MiSUTEHOCTI
JIOAWHU 33 JOIMOMOroro cMaprdona [6]. Excriepumentn Oyium mpoBeneHi 3
rpymoro 30 moOpoBONBLIB y pamkax BikoBoi rpymu 19-48 pokiB. Koxna
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JIOJMHA BUKOHYBaB IIICTh BHUJIB HISUIBHOCTI (X0mpba, Xxonpba Bropy Imo
CX0JlaxX, CHYCK IO CXOJaX, CUIIHHA, CTOSHHS 1 JIeXaHHS) 31 cMapT(OHOM
Samsung Galaxy SII, 3akpirieHuM Ha Tamii. 3aBasku BOYIOBaHOMY
aKceJepoMeTpy 1 TipOCKOMy, eKCIEepUMEHTATOpH BU3HAYMIM 3-X OCHOBE
JiHiMHE NPUCKOPEHHA 1 3-X OChOBY KYTOBY IIBHJKICTh. CUTHAIM JAaTYMKIB
(akcenepomeTp 1 ripockon) Oynu monepegHb0 00poOIIeHi 13 3aCTOCYBaHHIM
¢inpTpiB mymy. ExciepuMeHTaTOpU TaKOX BEJIH Bifeo3aIuc, o0 MOMITUTH
naHi BpyuHy. OtpuManuii HaOip naHUX OyB BHUIIQAKOBUM YMHOM PO3ZiICHUMA
Ha JIBi TPyNH, TECTOBY 1 TPEHYBaJIbHY.

OcobmmBocTsaMu crieniamizanii Data Science € Takox HacTyIHe:

— TIOBTOPIOBAHICTh (KypCH MOBTOPIOIOTHCS KOXKEH MICSIIb) 1 TPUBAIOTh 4
THOKHI KOXKCH;

— MOXJIMBICTh TPOXOIUTH OJJHOUACHO KiJIbKa KypCiB;

— MOXJIMBICTh 3aMiHM JESKMX KypciB Ha IHIII B paMKax OJHi€l
crieriamsarii;

— MOXXJIMBICTB TPOXOIUTH OE3KOIITOBHO BCE, KPiM (piHATLHOTO MIPOEKTY;

—Haxun y Oik KoMepuiamizalii Ta OTpPUMaHHS BEpHU(PIKOBAHOTO
ceptudikary;

— OJTHOTO pa3y 3alUIaTHBIIU 32 Kypc, 1 He 3aKiHYMBIIM HOTO, MOYKHA
MIPOUTH HOTO MOBTOPHO OE3KOIITOBHO.

[TinbuBaroun mincyMku po3risigy ocobmuBocteii SMOOC Bijm3HAauUMO,
110 1151 HOBA TIEPCIIEKTHBHA (hopMa MaCOBUX OHJIAMH KypCiB HaJIa€ MOXKIIMBICTh
OuTbII TVIMOOKO BHBYMTH TpeaMeTHY obnactb. OpHak BOHa mependadae i
OUTBII MOTYXHY MOTHBAIIIIO CTYJCHTA, SKOMY CJIiJ] 3aBEPUINTH HE OJIUH KYpC,
a Bigpasy neB’sTh! I1poOaeMoro 3aMnuIIaeThCs 1 BEIMKUM BiJICIB yUYaCHHKIB.

Tak, 3 800 TuC. CTyHeHTIB, SKi MIIUCAINCA Ha CIEIiaNi3aIiko,
3aBepIIMIIN MPUHAWNMHI OJUH Kypc 3 BepudikoBaHUM cepTudikaTom 14 THc.
CTYJICHTIB, 3aKIHUMIIU BC1 9 KypCiB TiTbKH 266 0ci0.

Busuenus ocobmmBocteit Data Science crierianizanii Hagae MOXKIMBICTE
HaMITUTH HACTYITHI MUITXH BKJIFOYEHHS Takoi GOpMH HaBYaHHS B TPAIUIIHHAT
HaBUaNBHUI Iporec ykpaiHchbkux BH3: oHOBNIEHHST HAaBYaIbHO-METOINYHOTO
3a0e3MeYeHHs JUCIHUILTIH, 10 YUTAIOTHCS, OpTaHi3allis CaMOCTIHHOT poOOTH
CTYJICHTIB 3 MaTepialaMd KypcCiB, BKIIIOYCHHS B TEMaTHKy KBariiKamiiHuX
poOIT, BHKOPHUCTaHHS HOBHUX 3acOo0iB 1 METOJIB, IO BHBYAIOTHCS B
creriamizamii, B JOCHi/PKEHHSIX AacHipaHTiB 1 JOKTOPAHTIB JJIs aHaji3y
OTpPUMaHHX JaHUX.

Hampsimu moanmeImmx JOCIKEHb BKITIOYAIOTh BUBUCHHS 0COOIMBOCTEH
IHIIMX CIIeIiali3aidi MacOBUX BIIKPUTHX OHJIAWH KYypCiB y Taly3i aHalizy
JIaHKX, 30KpeMa, crieniamizaiii «Became a Social Scientisty AMcTepaaMCbKoro
VHIBEPCHTETY, a TaKOK IMPaKTUYHI KPOKU U BKIIOYEHHS Takoi (hopMu
HaBYaHHS B TPaMIIHHUI HaBUabHui nporec BH3 Ykpainu.
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