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Al-PAPAB1 KA2AKH MAT1I0MA1 VHIYEBGITY

Orwrbekoya N211

- 0,b5, A330aaTe
ProTessor, OeparTrenT
oT Molecular Blolo8y
anc) OeneTl1cs, beboo!
oTBblogyanc)
Blol:ec1~1Molagy

2n$smpen/a C.E.

- clch, ProTesbor,
OeparTrenT oT
Cbert'iiry anc]
Tecbnology o! Or8anlc
cotpounc)5, naTura!'
proc)ucT5 anc) polyter5,
Bc(tool o! CbeT)5Try arnc)
Cbenxa! Tecbnolo8y

2Wnnu$bayeya 2U.K.

- ¢b.5,, Tenurec)
A55(5TanT ProTes3or,
OeparTtenT oT Molecular
Btolo8y anc) Cenelics,
BcKHoo! oT Brolo8y'ancl
BioTecbnolo8y

21un55mpoya Al

-P LWL, A3315TanT
ProTessor, OeparTrenT
oT Molecular Bblogy
anc! Cenelcs, 5cbool
o! Btolo8y anc!
BJol,eclnnolo8y

E-PYCAJ/ION 5APWIWE OP 4.0 111\11YEBITIES

One o/ ®e 703T /rponam ar6as %e can clevelop a3 pro/ess/ona/3 /5 cotpelence /n acceBsing an6 3banng,

KO\V1eqE'

EiincaHon 15 currenHy YE\Wed) a3 a \Wway To 3ecure an
acemmalie tocote \wblle conTnbuTiog To 50aeTy'’5 neec)s.
Tbe nutber oT younp aculls WW15big To obTaTt a c)e8ree BB
TbereTore con5TanTly 1ncrea51n§, ESWtaTe5 3bo\i/ Thal The
iietancTTor blaber eiincaTion WorlgWwk)e Willbaye expaniiec)
Trot 97 Tlon 51uclenl5 |n 2000 To oyer 262 Tllwon by
2025 [1], CurrenT paper MNocuseB on Tbe bablc IBISILS on
elecl:ronlc Tool5 ltpleten'l.al:lon on rile \Way {0 11nNd51Ty
4.,0Norc)er ToTeeT Tbe c)etancl5 o! The Toitern 3o0aeTy.

In cH5LLS5H0M3 oT eiucaTioa acac)ertcs are TyplcaHy
a! Tbe ToreTronT o! cot/er3aTion, anc) career anc! Tecbnlcal
eiincaTion,- le. 3peaalirec) ebucaTion pro§rats )n Tbe
3klllec! Tracle5, bealTlb 3oences, appMec) 3aence5, Toiiern
Leclnnolo8|'e5 anc) oTber “"[ype3s oT career preparalron, 3uck a3
cerfal a5515TanT, etergency tecHca! Tecbnraan, cotpuTer
neT\/orklng, dBlTal Tec/la, pro8ratrtw§, carpenTry anc) eyen
a8loMlwal 5aence5, WAkllnrmgbT belp alutnl To Waye an
ea$ler Tlte TMnpg pb3 In Toéay’s dATIall labour TarkeT,
BoTTen oyerlookecl. I! al3o rrH8bT be a Tore co3T-eTTeclle
apy Tor 3TuitenT3 To earn TWe)r cleSree, a3 Il usmaHy c)oes
not Take a3 1on8 a3 cotpleTin§ a coHepge c)earee. AnoTHer
poS5]'bIMy To rec)uce Tbe atounT of Toney 5TuclenTs T 3!
borrov/ To cotpleTe Thek e)e8rees, gnesTlon e3peaaHy rbarp
Tor 307e of Tbe \nw/e3Tern counTne5, Tor h3rance 1N 1154 5
a cotpeTency-basec) Zlearnlng InpMec) by Pe-lnyenT1M§
scboo 5 coaHTion, Young \n/oten's 1 eaclerSbp CbarTer 5¢cbool
anc) L/esTern Ooyernors 11n1Yer51Ty, \WWhbkb allovv3 3TuitenTs
To rnoye Tbromab course taTerla! aT TVelr ov/n pace Tbron*

Conne Malarecl

3e”™-a33e337enT anc) TmlTlsource or 360 Teeliback. TMelr
exaT 3core3 raTber TWan Tiie nutber oTl ~our3 3penT I a
classroor clcTaTe Hom pacnckly 3TuilenT3 Toye Tbrougb
course T1aTena!, 5ote AUBIIWNIONBE TVaT are wuT1liing
cotpeTency-baseé learnln8 are ac)yerT151n8 Thal 3TmbenT3
can cuT Tbe Tlrte IT Take3 To cotpleTe a cle@ree I VKLT, anc)
1xas appearec) To be a 3ucces33Tu! toclel Tor Tany reslc)ency
pro”~rar3 across Canac)a [2; 3].

Aton8 THe T103T fporTanT pauesTwon3 1M no\i/ae)ay3
eclvcaTlon retaln 8loball2aTion In eclucallon anc! ec)ucallon
reTort3 anc) erer§1n8 Tecbnolosle3 I learnln§ a3 Vll a3
learn1n8 Tor etploytenT, eTpba312in8 an Iney|Table Sranc)
role oT YIrval 1ab3 anc) e-learnlng, alon§ W|b ec)ucaTlon
econonxs, accrec)|TaTlOn, gnalTy anc) a3ze33tenT, a3 covlc)
be noTkec) by 1ook1n§ aT Tbe M3T oT leacl1n8 Warle) ec)ucaTlonal
conTerences Hke 1bITEO Toplcs.

5Tuc)enTs learn \ell \w/ben They Take re3pon31blUTy Tor Tbelr
learn1n8. learnlng 1lncrea3ln8ly Takes place Nan enylrontenT,
\Whbkb 15 con3TanTly eyoly|n8 To re5ponc) To Tbe per50nmal
neec)5 oT eacb learner. Tbe eter*ence oT Open EclucaTlonal
Pe5ources anc) Mas51Ye Open OnHne Cour5e5 (MOOC; now/
beln8 eTTecT1Yely c)eyelopeclln KarM1l) HexpecTec! To oTTer
M1T1ple acK/anTa8e3 In Tert3 oT 1ncreaSecl acce55 To bi§ber
eclucallOn, reincec) COS5TS anc) Tlexlble TlrneTables, To nate
n3T a Tew. Ho\/eyer, Tbere 16 MTle 5ClerT|T|C eylclence To
proye Tbe eTTlclency oT Tbe5e ne\W/ Pmoclels Bote olfics
eyen ar8ue Tbal Tbey Tay VL be 13T anoTber aTTetpT To
TurTber cotterclaMase bl8ber eincaTion. Mean\i/blle, bleniiec)



earn.n8 - a cotblnaHon o! {rac{ional {raong Wj}:: cH§|fal
onHne con{en{ - 53een by Tany aB {He be5{ allemallye
Obbe C. 1481'$ noWce 15 5{lU correc{. Amarene55 arcl
reTlec1;10n are nol terely 5yTp{oT5 oOT cleyelopnnen{5 T
learner5, {Hey bnn§ abou{ {He c)eyelopren{5. 1115{HrongH
en8a81n8 5{uc)en{5 In re{lec{|n8 wupon Wne proce33 arnc!
oun{cote5 o{ {Helr 5{uc)ylns {Har pro&re5515Tac)e [4].

AccorcHng 1o \WW|k|pecHa5 iieTbliion cMance ecluca{ion
or cMance learnlng B a tocle o{ cjellyenn§ elincaHon anc]
1N5{ruc{ion, oTren on an Inclvclval ba515, {o 5{uclen{5 mHo
are no! pHy5lcally pre5en! I a HaclWitona] 5e{{|n§ 5ucH a5 a
cla55roor. O]5{ance learnlng proy|c)e5 "acce55 {o learnln§
mMHen {He 5ource o! 1nTorral:10n anc! {He Zlearner5 -are
Separa{ec] by i Te anc! cH5{ance, or bo{H". 015{ance ec)uca{ton
courbeb {Ha{ regwre a pHy5lca! on-51{e pre5ence Tor any
reab0n (exclucking {aktpg exarrana{ion5) Haye been reTerrec)
{o a5 Hybnc] or benclecl courbes o! 5{uc)y [5; 6]

MicHeel 5co{{ Cu{Hbel{, A550aa{e Pro{e550" ol Mu51C
(P14, 2006, Haryarc! Dnlyer511y) B5a m51C0108151: MHo Hab
Morkec! ex{en5S|yely on tm51c o! {He {our{een{H-cen{ury,
cotpu{af{tonal 51colo8y, anc! bl TalA 31 an6 o{Her 51C
o{ {He pa5{ {or{y year5. H|5 arf{|cle, "Tlpp|n8 {He IlceberS&:
M|55IN@ [aMen PolypHony {roTt {He A&e o{ 5cbl5T," u3ec)
cotpu{er 5lmla{ton5 {o confracHc{ {He wngue5{lonecl
a55utp{lon {Ha{ To5{ mnMen TecHeya! Tn51c Ha5 been 105
Cu{Hber{’5 rebearcH lab Ha5 proimcec! "m51c21," an open-
Source {001k|{ {or corpu{er-alclecl w3lcal anaiys15, MblcH

Ha5 an 1Balle) nber babe to {He {Hombanck: "l {blnk OCbl-

(Ma55acHun5e{{5 1n5{]{#{e o{ TecHnolo8y OpenCourSe\r/are
Ecluca{lonal P W or1) Barta2lM8. One of {He reas0ns lreally
loye [ 50 tucH B{Ha{, becan5e | 5{ucHec) ar{, {Here mere a
1o{ of {op1C5 {Na{ I 1155eclin {He Saence5.50 OChl allowsTe
{o reaHy bru5H up on {Hosé {oplC5 {Ha{ reaMy 1lnfere5{ Te.,.
OCbl Bobyton51y area{ Tor 5elT-learning. Bu{ WwHg{ | {blnk
B5ore{]1e5 oyerlookecl 15 Hom yaluable OCbl can be {or
Tacnl{y mHo are crea{|n8 {Helr omn cour5e5. |{ allovb anyone
8e{ an 1nsicle 1ook a{ Hom ofHer pro{es50r5 are or§anl2ing
anc] {eacblng {Hek cla55¢e5, 0 a may {Hey T118H{ neyer Haye
5een. THa{ kKl) o{ expo5ure BroalOable." He Ha5 recen{|y
pvibl|SHec! H150M1{mo M courSe5 on OCbl (21M.269 5{ucke5
In ble5{ern Ma51c H|5{ory: duman{]{a{]ye. anc! Cotpu{aftonal
ApproacHe5 {o M51C H|5{ory, 21M.262 Moiiern Ms51C:
1900-1960, anc! 21M.220 Early Mu51c): "I Hope {Ha{ people
Tl 1y course uSe{nl - bu{ | al50 Hope {HeyT {1l 1e mHa{
{Hey clon{ Hke abown{ K. A{ place5 Vike MM-aM oyer {He wmorlc),
reaHy - {Here are people mHo are {ryln§ {o ac{ually cHan"e
acl eyoK/e knomlecl8e, no{]u5{ repor{ mHa{'’5 alreacly knomn.
O|5a0reeten{5 anc! Teeclback are MHa{ creafe5 cliyers|{y arl
nem c]|5C0Yene5. THa{'5 mHa{ reaHy 1r{ere5{(5 Te T05{," Por
{He {orebeeable {n{ure a{ leas|, Cu{Hber{ beet3 {0 be clo5e
enon8H {o {He cn{{INg eclpe o{ m51cal bl5{ory reSearcH, {Ha{
Me can probably aTTorc! {o H5{en acl learn {roT H1rt, ra{Her
{Hanclbagree.

Cooin exatple o{ onHne learnln8 cle5{1na{lon ancl MOOC
proy:cler B eclX, Tounclecl by Haryarc! 1)nlyer51{y anc! M1T .n
2012, mblcH o{{er5 950+ bI&H-guali{y cour5e5 .n Sublec{5
5ucH a5 Huran|{]e5, ta{H, anc] cotpu{er 5clence {roT
{He worlc5 be5{ unlyer51{|e5 anc) 1M5{|{x{10M5 {o learner5
eyerymHere M.{H 2,300+ Tacul{y anc! 5{aTT VeacH1n§ counr5e5
anc) c]|5a551M8 {oplC5 onHne anc] 840,000+ cerl|Tlca{e5
prouclly earnec] by eclX 5{ucler{S. |{ Ha5 90 §lobal par{ner5,
Inclnc/ing THe 1 aura anc] JoHn Amolcl Pouncla{lon, mblcH

3uppor{ecl {He c!leyelopTten{ oT {/e ec)X pla{TorT anc! tocreaSe
{He nutber of bl8H-gnaH{y conrbeb ayaHable {0 learner5;
THe Ca{e5 Powunc]a{lon, mblcH Help5 eclX {0 cleyelop cour5e5
a5 mell a5 par{ner MI{H cottun |{y colle8e5 {0 experlren{
MY {He n5e o{ {He conr5e5In a "TMppec! cla55root"; Moiiern
5{a{e5, morkln8 MYH eclX {o Help tore 5{uclen{5 en{er or
re{urn {o {He {racH{lonal colle8e 5y5{eTt anc] {o Take guaH{y
eclnca{l0n tore acceb55|ble; lawncHCocle, mbicH crea{eb
pa{Hmay5 {o econotlc oppor{un|{y anc] mpmarii ToblU{y
{HrongH onHne learnln§, appren{lce5H1p5 anc] Job placeten{
N{ecHnolo8y,
11ME5CO cle{|ne5 ecluca{lOn {or 5u5{alnable c'eyelopTen{
(E539) a5 ecuca{]on {Ha{ allom5 leater5 {o acguke {He
5klL5, capac|{|e5, yalve5 anc] knomleclse remlrecl {0 enbure
5u5{alnable cleyelopten{. |{ al50 cle{|ne5 [ a5 ecluca{lon
Tor Mrlelon§ 1learnin§, anc) {Ha{ {05{er5 re5pon5|ble
C1{12en5 anc! proto{e5 Wetocracy by allomo8 Icl|Ylowels
anc) cottun|{le5 {o enpy {Helr I18H{5 anc] TulTH ‘{Helr
rebpon51blH{]e5. THe ame5{lon of{ explorln§ {He borcler5 of
5{uclen{ en8apgeten{ anc] {ecHnolo8y baSecllearning coulc)
be cleton5{ra{ecl by {He {011lom1n8§ exatple5:
5{nclen{5 Or8an121n8 {or 5u5{alnablli{y an 1n{eta{lonal
alllance {Ha{ colNaboraTe {o pro8re55 5{nuc]en{5 mork on
= 50Clal re5pon5|bly anc) enylronten{al 5u5{alnablliy
(H{{p://505ne{mork.agronp51{e.cor/Taln/5untrary);
'5ub{alnablli{y anc] Enylronten{al Ecluca{lon (5EEcl) Ha
leacling player, bo{H I {He 1)K anc] 1rferna{lonally: "ble
etpomer; me Tacll{a{e; me ca{aly5e {0 proto{e {He
nem learnin§ remilrecl by all o{ u5 {0 Hye 5nu5{alnably.
ble knom {Ha{ 5n5{alnablll{y (anc] Hom {0 Hye anc] mork
5n5{alnably) 15 a cleyelopln8 area o{ knomlec!8e anc]
5k, Our 8oall{o keep people mpclalec) anc] {H1nk1MO
abou{ 8ooc! pracbce. Our poMcy mork alr5 {o BHare
{bl5 prac{]jce anc) encourage Suppor{]ye 5y5{e15 {or
ec)ucafor5 {o carry on{ {H1511por{an{ mork" une 2016,
Youn8 cHange takerb {or {He 5u5{alnable Oeyelopten{
Coals, brou8H{ {o§e{Her aronp5 o! 5{uclen{5 In boniion
a8ecl 10-25 {o explore Hom {He lamncH o{ {He Clobal
Coal5 comlc) enable {Het {0 ac{ {ope{Her 1 {Helr
5¢cHoo15,1N5{|{n{10M5 anc! local cottunl{]e5;
Clobal wn|yer51{]e5 Par{nerSblp on Enylronten{ anc]
5uS{alnabll{y (OLIPEE) ma5 ZlauncHecl I June 2012,
1N {He el np {0 KKO+20 anc) {He LLU§Her Ecluca{10n
5uS{alnablH{y 1n|{la{lye (HE51), THe par{ner5Sblp
curren{]y coun{5 oyer 500 par{ner5 wmorlcmicle. THe
8oal o{ C11PE5 15 {o proto{e {He Tta|n5{reatlng of
enylronten{ anc) 5u5{alnablli{y prac{]ce5 anc] curncula
IiTo vn1Yer51T1e5 by Suppor{lng Innoya{)ye approacHe5
{o ecluca{lOn;
Olobal Eny|ronten{al Ecluca{l0M Par{ner5blp (MMM.
{He8eep,or8) 115510M H{o buHc) capaa{y anc) creafe a
y|bran{ learn1n§ ne{mork 1M coun{rle5 mHo are lookin§
{o 5{ren8{Hen {Helr enylronten{al ecluca{l0On e{{or{5.
In ac)cH{lOn, {He EECapaa{y proarat, l&l by {He 0,5,
EPA, Cornel 11n1Yer51fy, anc! MAAEE, Scurren{]y leacHn§
a MOOC callec) Enylronten{al Ec)uca{lOm: Tran5-
¢115c1pllnaryApproacHe5{o Ac)c)re551n8 \W]aecl ProbleTs.
bl|{H Tore {Han 130 coun{rle5 repre5en{ec) anc] 3,272
par{iCc1pan{5, {H1 cour5e Ha5 buH{ an wunprececlen{ec)
ne{mork o! eny|ronten{al eclucafor5 aromnc) {He §lobe.
Ano{Her c)etanc)|n§ courS5e 15 en{|{lec) "PacllU{a{ton
{or 1learn1n8 {or 5u5{alnablH{y" 5{ron8 5wn5{alnabll{y
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Tocus, enabHng parlliclpanl5 To apply ne\Vw/ly learmec)
L:ecbnlame5 ro rea\/orlcl 3Kuartons. lnreresrecl 1 rMe
learnln§ process. "A grear leap Tor\/arclin:rTle appHcarton
ol Tany concepTs rhar | Twe learnec! T3brongbou!: Ty
career. Excellerrl opporllnlle3ro learn neV 3kLU3. |\l
recotrenc] 11115 course '@ anyone | knoVv/ \WTio \/ork3
\mirb §roup3s oT people INTorra! anc! 1nTorral eiiucarton
on any 3ub]ecr or 3peaaH3arton." VILLUHn3by, Ecoleaclers,
2015,

AnorVer exarple 15 a Ber ol eleclronlc lecrures,
Telmd8 Polyterase Cbat Keacrion (PCP) cleyelopec]
1N corresponclence Wb Cenrer Tor clsTance eiiucarion,
KarlL!. Tle PCP course XunTenitec! Tor a TulA-Ute 3rucly
I cotpurer classzes anc] onHne learnln§ nermork (a3
presenr on Trroucrory anc! suppletenrary leel ro rlle
8eneral rrayn” or mpon becorln§ a parr ol a larSer on-
[ne cowr3e or elecrronlc tanmal) anc! nru”r be n3eTu! no!
only Tor rile 3ruitenrs oT'our ovv/n TacuHy, 5clrool oT Biolo8y
anc! BrorecTrolo8y (a3 Va3 3Tiomn on rblirc! year baclnelor
3ruitenrs 3peaalry "Blol:ecbnolo8y" ewrln8 rbe course
"Molecnlar cHagno3r~3"), bu! al3o émnn8 classe5 «Ne rbe
3ruiienrs oT orHer 3peaallle3 (Tor T3rance 3ucb a3 1w,
1al;Metal:1c3 anc! cotpurer Toclellin§).

E-clucarton #oesn't [u3r Wappen,- Te 3ucces33 ol rMe
cMance learning TWromgbou!: rbe 3eTesrer \thin rbe
Trate\n/ork oT rbe cowurse "Orgarararton oT 3clenl;1Tic re3earch
on creaHon oT narurally basec) TecHanes3" ZIaml{l by
ProTes3or OaHya E, 2bu33npoya ro r\vi/o 8Sraclmare 3ruitenrs

PeTerences

(WTio currenrly are ar rbe 1)njyerslry oT \Valenaa, \Valenaa,
Bpaln) Wa3 to proylcHn8 re cotplere Hsr oT 1nTortarlon,
Inclvcing 8urclel|ne5 ané recotTeniiartonsa ro rine 3ruidy oT
Tbeorerbl Tarenal, 3er oT rarenal! Tor lecrure3 anc! 3errnars,
Inclcd|n8a coTplere W3! oT nortarlye clocutenrs toriie TorT
oT TetporarHy aclrmnlsrrarlye nortrarlye clocutenrarton,
blusrna! re8u'arions Tor proclucrlon oT TecWcles w0 rbe
Tort oT subsTances, Olnrrenrs, rrcrures, 3yrups, capanles,
3uppo3skones, cleyelopecl ar rfne Oeparrtrenr ol Cberwsrry
anc! TecMnolo8y oT or8anlc 3ub3Tances, naTura! coTponnina
anc] polyter oT aPParabl KarakM Nertonal 1)nlyerslry. In
8eneral, c/3rance learnln§ reclinolo8les ar our 1)nlyerslry are
usec! In rlle learning process Tor 3Tuitenrs ol corresponcl't§
Oeparrtenr (3econc! biglner elincarton anc) rile TAr3T blaber
ec)ucarion on rbe baszls oT tecHuT-3peaTio), a3 \iEll a3 Tor
3Tuitenrs \WTo \w/enr abroac! on 3aenrllc anc) langma8e
rralnlng pro8rars.

TWe abllry ro teasure 1nnoyarlon 13 e3senrlal "ro an
Iproyetenr 3rrare8y h eiincarion. Kno\whg \whMerler, anc]
"oy TucH pracrices are d~anshg Willn classroors and
eclucarlonal organl2arton5, boVi/ reacbers c)eyelop anc) use
r(ler peclaBoslcal resources, anc] ro \WMar exrenr cbanje
can be Hrkec! ro Iproyetenrs \Wold) proylcle a Subsranrlal
Increase In rite Inretarbnal e-clucaron ko\v/lec)ge
basze kproyetenr ancl 3usratabllry on rbe \Way ro 4.0
Ytyerslles [7].
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