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Association among School Marketing Mix,
School Image, and Customers’ Satisfaction:
MASEM method Analysis

Yi-Lian Huang
Associate Professior,
Department of Early Childhood Care and Education Chung
Hwa University of Medical Technology

[-Yu Wang
Associate Professior,
Department of Early Childhood Care and Education Chung
Hwa University of Medical Technology

Abstract

The purposes of this study are to explore the correlation among
school marketing mix, school image and customers' satisfaction and
to examine the extent of their influences. The study is using the
database of National Central Library, the investigator collected 35
studies published from 2004~2016 that are about the three variables
interested by the present study and analyzed their data using
meta-analysis. The investigator constructed a correlation matrix of the
study variables and then used the Structural Equation Modeling

techniques to test the structural model. The results reveal that school
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marketing mix, school image, and customers' satisfaction are middle to
highly correlated, and the effects size are large.

“School marketing mix impacts school image and customers’
satisfaction structural model” shows the overall fit is good.
Furthermore, the endogenous and the exogenous variables are with a
high degree of direct effects , and school image has an intermediary

role between the two variables.

Key Words: custom’s satisfaction, marketing mix, MASEM
method, school image
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Abstract

The study aimed to construct indicators for the after-school child
care centers based on Balanced Scorecard. A review of literature on
the after-school child care and Balanced Scorecard was conducted to
form a list of preliminary indicators. The expert advice and fuzzy

Delphi method were employed to collect both qualitative and

*Corresponding Author: Ya-Jane Chaung; Email: th990068@ms57.hinet.net
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quantitative data and identity important indicators. The fuzzy Delphi
panel was composed of thirty experts including the directors and
teachers of the after-school child care centers. Panel members rated
the importance of indicators.

The indicators that this study had developed include five
dimensions, eleven phases and thirty-three details. The results were
concluded as follows: The innovation and learning, and customer
were two key dimensions. The law-based administration, customer
satisfaction, professional knowledge and capacity were four key
phases. Based on the results, the study also provided some
discussions and suggestions.

Keywords: after-school child care, Balanced Scorecard,
construction of indicators, fuzzy Delphi method
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A Correlational Study of School
Management, Curriculum Design and
Undergraduate Students’ Core
Competencies at University

Wei-Cheng Chien
Assistant Research Fellow, Research Center for Educational
System and Policy, National Academy for Educational

Research

Abstract

With the popularization of higher education, the management at
university is taken seriously, the curriculum design of university has
been discussed, and the undergraduate students’ core competencies
focus the public's attention in recent years. We know it is worth
exploring on issue of higher education that the correlation between
school management, curriculum design and undergraduate students’
core competencies at university. Therefore, this study applied the data
of "2004 College and University Teachers Questionnaire" from
"Taiwan Higher Education Data System" to analyze the correlation
between the three variables by structural equation modeling. In the
analysis, the study has three conclusions: (a) school management have
direct effect on curriculum design and undergraduate students’ core

competencies. (b) curriculum design have direct effect on
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undergraduate students’ core competencies. (c) curriculum design have
a mediating effect on the relationship between school management and
undergraduate students’ core competencies. Finally, this study offers the

suggestions by conclusion.

Keywords: curriculum design, school management,
undergraduate students’ core competencies
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MIEE (2012) F5HREANZLEET] » BRIGEEIE R EE &
REMEA < BEERE I B AR ORE JTVET E - HEM A TERE
FRE] » FEHAE 2 PR AR B R WEREE AR ERE R DL
LR TR

FFHHRLELE W (2009) HIF5HIREAERE I ECLRE T B2 IR |
B TAZOEES) ) WEER » ArE T L AsANE - 2B —2RERER
ELEBIHACR - R ERREIZING - Ty AR BB ST
BHARIEES) - MEEBER 20T FEZBRME BT 22
aTE  FTEBAE - BE - ReEHFEENE - BEERERYINE
FRRERIZ 208 528 - SR ERZAVZLEE ST FI 2 ks T —f
BE 77 | ( generic competencies ) B T R H F 4 77 | ( special
competencies ) Wi fH o —f%EE JJ B & L E M8 /7 (instrumental
competency )~ AFEHE T (social competency ) B 245855 17 ( systematic
competency ) > ELERETJHFEY © JE T EAERAF SL[E4H B YRS S E G
HlE - Ry R SRS R MR B AR SE /T (employability ) » (1411 -
TATEGR S TRAR ) - BRSO R  FIGRIER - PEPSIESE - &N
EH - HETMF - BREF - H8GTE - DHEEEAEBE 1%
R IR AR B o FrsRE A AE
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IS E SN AZ L RE IR AHRBARR R T I - &% & 15 B 5% e i 45
( Organization for Economic Co-operation and Development, OECD )

By AR B RIS B RE ) EFE RIS E R & 1F ~ A HAMERR R
T EE RS - IEIEITEM  RIER SRR (L EmRRE -
PARAE B AR B AR e 4 428 e (OECD, 2001 ) - SEEEEREHE
HinE R B SRR E H o DR ERRGIL A
AFTREN=REARGES + (—) BT > HfLERNE - B
H o RHUER - B E ~ ANERIERERES (2D EARES - &
FREARRE ) ~ MWILEFRET] ~ MEAMIRERE ST ~ BIERET) ~ K5 E8H
FreS (=) ARET > HfEEE -~ HE - WEFENEENRE
730 DURE i N B S A 2 e S BB R B CE B RE T (JEE 5
2003) « HEREANIZLENENARKMERT —E 8 > K
BAESEFHEBEET RO ERHETT e - i ARSSRTRTEE
BiRssiyaisE )] RIEASHREURIER] - 2 R HRES A
IEH % - RN RSEAEREIEZ O IR 2 R -

G LAlCORE R AXTEF RN 6B Ee SR EERE
Akt 2 93 B RER I B ER AR ARG , Bt $HEK
BAMGREEIE D - FEEEG BN RERN > DL T OREE
2T NRBUEIEEE ) DR T RAERIRE T AR
&= THEHIEE TATE T ) TR T ARERR B E R

TRET T BRIE BN T B S EE H R A EE

N EACC R AT IR R & > e ERHE S R AR AL EE
RS T M -
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o A BFREY AR A F AP 2 A

x

TERBAERLBENIHEERIARE - BRCEREBEEEY
AR AT A P RR B A S [E] 85 2 AR - S LB b Ry e 2Py
TZRE TIHEIE (MOERE » 2012 ) R4 » BATERFHY G RREL S 2 ~
PSR ERAAG, > s B BB ER] » DU GRS R fy [ - ERFERE
BROS [BEE LRI OEE ST - HER IR EatE - [EE
ERFEEEE - RN - BT DESEEE2AOEE T
EFENE (852 2011b) « R ATERIRERAVERR A = BB A 1%
DR 2 e BA —E 2RI BRI 4 -

EEEHNEBEET  SEE RN SRR T AHE
EEATIR G - REFIESETEARN AT Ry LAY ERS -
AR EMMRNRNARIEEEE T - (REREAERREIHE
{2 o A RE ARG MR RIREE - R TR R i AE - (122
AR T T I R DAY MR s » 158 HAZ 00BE 7T ( Nygaard, et
al., 2008 ) « TER Ry REEHERIE S G TR0 8 T REAERYEE T4 - i
HEE R E £ 522 (Wilson & Fowler, 2005 ) » FTLAE2 A% 00HE
HYZERY > B SCTEH PR AAZ LR T TERE RS » ETTERIE
N SRERTHEAERLRE ST (F5REZ » 2012) « RITAISR K2 A
HUHBZEREERES ST - RIRUA BN A MIE 25 ) » 3R
RERARCE - LHSH AR AEETHIERE - e 24 HIE SRR
FTEE ARV BUERAE » SR AR T B PER R RIS 4
BEJIRVEETE (Tlie, 2011) « PRI > PTRARIEERARHURRAE ST BARE A
BN IR A EFHN -
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e — Lo e S E R S a T BB AR A LR T Z [ RR % - B
Batae (2007 ) HIBFERE Y » KB A FTHVERIE S T B B e RO I
OREI TAEBRBE A E IR EZ R R - srEMELS2E (2010) AYBHSE
io B NSRRI  HRBEA SR IR EHEEZHIA SRR
{4 ° Peddle 81 Thurmaier (2011 ) 503 B % L RE TTHVERIESET
HBhER AR R P TE B S fEiZ L BE TRV R 3K © Jackson S5 A (2007)
WFTFa tHDARE 1) R A ERIEAE 2R e e T BB A ENERHEE T
RAFAYRE JIESHEE o 1E L AtthHFE o] IS » REEHER IR sea TR AR 1Y
oORE ST EEARRE - R Ry T3 ARIZ0EE )] - REFEERSDL
B R ELA ~ DIEBERGR B ARIEER Tk B 28T A2 A 5
I B EREAERAE (Gehart, 2011 ) » (54 » Fire £ Casstevens (2013 )
AR BA KRR G TAENZOEEST » R 2 AR E FHYER
12 o AR SRR R A U7 (R R 2 B N B A R TE 5575 oK A
TEEMHRBAREE ) B B EE 2 EMHBARRZ LEE ST - BERGRIEIER
EI7 g - WA IESE A Fr R AE JUAVAHRARRAE (Daud, Abidin,
Sapuan, & Rajadurai, 2011; Hagopian et al., 2008 ) » ZR[ KEHJZRFE
LG TR A R B B I 2 B R i SRR BURIEZ
BETTECE P& (Patterson, 1967 ) » i f#H 25 BB i AR ELHUARIE
HETEERGRMEHEE NIEZERES AN AN 2 MERE IV
& (FREHEEAGREE » 2010) - RLERIEE ST NME BB ER =R
FAEBEME - DB ORE T3 R B T RSHERIE S HREFF 2 AR
BHEK - FrIER R AR LEE JI A PTERE T > vl EFE MY
ANERET - (—) FUER ZR Rt AR L DA 2 Y M8 B
Wik 5 (=) 2 ZEEETENERIEER R RELEEA
AR EEN " ROLEETT 15 (=) HEI R FTERMEAN B 5 (1Y)
P E NN () EEEETREREE C (O8) 5k
IR I BB » BT SR B - FTDA A FTIEMRIE RS
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I - 2RSS « BB o BT B TR LY
R RO o U AR S RAKIEAA S
A~ ht 2 L SRRRPORELEEHE - R ] R P B
b~ TR R T E Y M - SRR B - 0
B TTRE AR > DURBRER A 8 AR  TEFPIREE - SIS 2t
B (EHM > 2012) - TS » AFEREITRIEES > 25
B EEL AR AR IR HIET AR AR IR B T -

i E SRR o TR A 0 B T B R LR A 3
PSR AR T o BT EADE (2010) TEHEL RS R TIAT TR
TEH b > IRESE DR AR B NS RG] 1 (—)
R EBER S ETRER BT T I (EES
BobBE S » T 2P AR IR RGBS T TR 0B 1 2 e 5 () B
SERREIAUE | R R B S T BB SRR S
WERE T IR T B S R i » AR DR A LB T s
(Z) BEEEEEE R RS SRS
HERTTERRETIE 2 B LR ) » N T Se e SRR - kR
[ 35 » [ R SRR LA T e
fo s (IU) SURETREETTET | BT B s i B o
B RN RTINS T A S 0 B 1 T
R > BRI T LR R R L
(T PR O S T (st ]+ S T 8 A B .
D] RIS A B R RIS A
B R BCERE - B R R A R A R R T
SEIERENS B RS - K RATE > B
SRR LR ) - R R B R S TR
R -



LAt > F<EY Nottingham Trent AE2EREZRHHE A ~ BUEEAYEREE
s RIL R T > IR AR ERAERERHEAN S > WAL
REJTREE RN (EIRERGT T H > R FTEMEAENN T RS
HEERIZ U RE N EA— BV GIEE (55 > 2011b) © HERICRE
[FIHY S TS an B SEEHIT A BN PR > 4052 B RSP iR (B YR
SR AR Z R R R A AR S SV E PR AR AR (Il 1) > AES MR
BT LIRS ~ B REERKURZEREE > LUREHRE
HER - WARIEE S ER R 222 O T Ry L RCR » MR
TTEREHTA BT E BB - 5y T HECRERERL O BE IRV ZRY - ${H
REETE T M AT - WAEH ~ F6IE ~ T8 B%
R EARE TIHIRRIZ 72 > ZFTilifk PDCA (Plan, Do, Check, Act)
RUETTER G T B > DSR2 B R - MU 2 PmaRiEink
ETVEIEE R R CTAEETRTEL > 2012) » fEE 1 HIRCR & 4
B A P SR A AR BB E B AR - B AT AR 5 KRB fg T
e - g B G T TV EE RO T]  REG U EEAE
fOLBETT Z R © eI REA M B B s T T A L
RN E I PEPERGT - UL SR L RE TITEIERER] -
A% S RE FH R P Y O] R B SR A B B AL W - K
BAMORE IS - SREEGETE BA — e AR i
5% o
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BERIACE © RS (2008 ) o 35 B R E k) SR 2 ) 2 S
Il G5 o BUEEEEE T > 16 0 32 o
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RPN

AWFEL T S FEREERE ) FrEt 2 93 SRR
EEEAETREMG ) BT TR - SHEAVER BIREIFTE A
£ 93 BREREEERET (BREATAII—MRE « —fiREE ~ BHY
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bt > BERERAT 93 SRR NEMETHAT (RfEBEEET « BIEdR
KA ARG ) AR RIE 3£ 156 ArRHEB2 -
FEft T 43,440 f ZENE R L 2T = FEE b sTEE T T
OISR AR E - DU T SR A 2 B S R B _E A S i
% W RENE T E R EUICRIE AN - M55SR A R B A1
Al 48 s AR R R R I - SR[EI 12,747 73> [BYCR 29.3% -
ARHFELARE R FE 5 » B UME SR ARLAILH— R B EARER
S EERENEE &R WARFTEHVEIEEE - A2 RS
FHIBAR MR - S&ETOITERAILE 6,131 fiTkeA -

AHFE R R A A S B By AMOS » 4 DUERES ME R 25 0 f T
CREERECE T EMERGT ) BT REAERLEES) ) Z(EVB S
TEAHIE 152 B > 31 DL Jackson~ Gillaspy £ Purc-Stephenson( 2009 )
FR iR (8 A TR AR Bl I e - B4E x2 {E ~ CFI~ RMSEA -
TLI ~ GFI - {3838 = {E7E A S IHAERES RN R ot 2 1% - #EE LIS
17T (Structural equation modeling, SEM ) #E1T7BAE S IH R (%
AEEEt i - AR =UEECE "5 5718 » Bagozzi B Yi (1988) ¥
RZAFERFEEE| T HEAEAMERCE | (preliminary fit criteria ) ~ E24G
AT AT E (overall model fit ) ~ BATC A LF 4S50 E (fit of internal
structural model ) < ([l - At AT Rk = (1 & F A 175 5 -

ERRYEE T ]

AWTFEMRIR SRR LA B A H St - BB

ERAE T RS | T IMERGT ) BT REAERLEET) ) FEL
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BB % - LB T 25 (ERTGE B fU B S - [EREE
REE T > EEEER TR A, T EEER - TTESK
T E RSB OEERERERETE - 2EFE T R
G IR SRR R T IR SRR
My ELFE L PRI IR A )~ T PR R B S R LB | T Y
HE - TEAREE T EARE T EENENEK TR
BAMAIS ] F o REAROREEEEAMERE T OgERE T A
MRELEIROE ) TR T R AERIRE T ACEE T
HIEE TTE TP T AREREEREIE T AlE ST
"EHIRREEANE T B ) o B HUEESR > FEES Y
"IEEE L TE 2 TEBE 3 TIEEF 40 -

TRl g — (& VB AT SR TE G T -G H iV 202 B ERT - K55
EVERZ T 2 1% o SRIEEETHY ¥y = 223112 (p < .05 ) ~ CFI
— 904 ~ RMSEZ = .115 ~ TLI = .872 ~ GFI = .922 » BilHzz{s Ry
RIZE AR H.585 2.737 2R RELAEMLLEE ST X7 65 = 3441.79
(p<.05)~CFI=.911 - RMSEZ = .092 » TLI = .894 ~ GFI = .912 » £
B2 SRR Z AR E1A.581 £.773 218 » Wi V& S IEY
AL E R o T REBER K SN A = (EEEEIEE BN EEHT
sk (just identification ) » RI{SFEEHG = Bty A0S 0B RS B -

PR

A= (B 228 BRI BB S B ]
BUE T A SR R - (A SCDT AR B A SRR
5 PRI R TR | IR R
it KEEE TRBEMLEES ) T RS ) BT R
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A7EHEH AMOS TR I E B by - SREtshn
Z5TREE  (strictly confirmatory strategy ) A #ETHEAEE » LLES
oo P AR Y IERE M -

- TR

FEEr TR AP UERC S B 2 A > TR T S SRR E R
EENGHEESIC S > Kline (2011) f5i > ERIEGEHIEE
B/ 3 0 IEFE (R E/INGY 8 B > BRI Z A0 R i RE 0B
A TSR 22 IR (R RE B P Bt 15 > 25 (B Z2 11T
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HIREE BTGB EHE T 0.086~1.681 27 [ » 14 (A B948 SHE 1
> 0.011~2.388 2 » W EGE S RF & H RR o iC o] B2 #E 1R
# o NI SR EIENE R T R A a H R oS - SR
FHEZ A s AR E (Maximum likelihood, ML) #7728k
&t e

Fybgtfiz 25 (EEEAEAE. 2 MRk - BT S B R a2
HUMHRA MRS > 058 1 Frdl - 3% 1 &E5REUR 25 (BB 2 [0
TR S 2.001 BE7KEEE - MHRBAGEUTIN.09~.72 Z [ » R
B M EA —EEE AR - BB MOV AR
EMSA KRBT 1 HILEE#E!T SEM By EIC 2 -
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IR &

(=) A @R
AMOS DU A EURE TR S B s R 2 -
ARSI IR HIE SR (81~8 > e1~en) > PIRAAE
T EEIRRERRE (G ~G) WA IEE - WA TR &R
EEEE > HFrAERES RS E 001 BE/KE - B
SIABBRIGRE HHNR AT E - AR 2Bt E
(Mi~N132) 712.58~.82 ZfH - BIEIEHFNR & E
HRFG.50~.95 Z[EHIEEAE © it SEHIEAER /.00
~.04 7[> hFFE T AR RS | AR - Lalies

REUIMEARVEAEIC S 205 -

=2
TSI LB TR
FET -
T Ly fe(t L e s
SH LSBT o S SH SW T, %’fﬁ
st sHE fxt 7 .
s sTE
Ax11 1.00 - - .82 o1 A8 .01 34.18%** 34
Ax21 1.20 .02 64.54*** 88 52 A5 .01 23.48%** 23
Ax31 .85 .02 51.45%*%* 66 83 33 .01 48.25%%* 56
Ayll 1.00 - - .67 el 27 .01 49.48*** 56
Ay21 1.13 .02 46.96*** 68 €2 32 .01 49.13%** 54
Ay31 .86 .02 48.26%** .69 €3 A7 .00 4831%*%* 52
Ay41 1.03 .02 50.02*** 74 &4 20 .00 46.73*** 46
AyS1 .69 .02 40.80*** 58 €5 20 .00 51.70*%** .66
Ay61 1.07 .02 48.15*** 72 €6 23 .01 46.93%¥*%* 48
Ay71 1.03 .02 46.76*** .69 €7 25 .01 4829%¥*%* 52
Ay81 .94 .02 41.19%** 59 €8 36 .01 51.61%** 65

(ETHE)
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\ \ IFR st
T st (1 -~ s
sw (em L M emis ew em 0 M o
sty S P :
e
I

Ay91 1.19 03  47.76%** 71 €9 .30 01 47.87*** 49
Ayl12 1.00 - - .60 cl0 .19 00 52.66%** 64
Ay22 97 .03 3921%%*x* 58 ell .20 00  52.90%** 66
Ay32 1.31 03 43 46%** .67 cl2 23 00 51.43*** 55
Ay42 1.00 03 40.11%%** .61 el3 .19 00 52.59*** 63
Ay52 1.48 .03 45.89%%* .73 cl4 .20 00 49.84***x 47
Ay62 1.55 .03 45 78*%* .73 el5 23 01 49.76*** 47
Ay72 1.40 03 42, 15%** .65 cl6 28 01 51.92%** 58
Ay82 1.42 03  43.13%%* .68 cl7 25 01 51.20%*%x 54
Ay92 1.53 .03  44.50%%** 71 cl8 25 01  50.58***x 50
Ayl02  1.51 04 43 43%** .68 19 .29 01 51.31*** 54
Ayll2  1.62 03 47.17%** 77 20 .19 00 48.23*** 40
Ayl22  1.58 04  44.70%%** 71 21 26 01 50.63**x 50
Ayl132  1.42 03 4421 %** .70 22 22 00 50.68*** 5]
v11 26 01  21.48%** 33 €1 .19 01  27.70*** 90
v21 24 01 26.87*%%* 43 2 .08 00  24.50%** 71

p21 15 01  14.9]1%%** 21

s#%p < 001

- REIRBIEN ST - W|FEMoE -
(Z) FRESgra
BEHENXBEEER "@HEEE , (absolute fit
measure ) ~ ' M{EEEIE | (incremental fit measure ) ~ " f§4Y

LS | (parsimonious fit measure ) 25 = ([ & @ 2K 5L B S
fEECEECRS
ATFFEEHT x°272=6480.90 ( p < .05)#E.05 BIE KM fE4E
T ) L SR R e BB 2= ) L S B A P A S Y R R o
HF ¥ EZF SRS R 2 8n %
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{ERs 2 e i nV BN - EECE N AR B
KEFK > Gk ¥ [EBKMIELRE A% (SRHE
2010) - i AHZEREA 6,131 B KA - HASE 2808+
Sy o N AT I 2By E AR S 5 s B =
B2 BRIV EBCRERE -

1F 48 % 8 fic [ F5 15 05 | » RMR=.02(/]N )2 .05) ~
RMSEA=.06(/}\J2.08) ~ SRMR= .04(/\}}.05) ~ GFI= .91(k:
[72.90) ~ AGFI= .90(KJi2.90) » A RI{E4B ¥ B HCE eI LA
REfF a5 MM EEEEEEJTE - NFI= 91K
114.90) ~ RFI=.90(A:}2.90) ~ IFI= .91(A2.90) » TLI= .91(k
[72.90) ~ CFI= .91(KJj*.90) » 48 ¥ i fC fE Fa A Al o A
TERG LY MEEC S 51 /71 > PGFI= 77(7<EA 50) ~ PNFI= .82(K
14.50) ~ PCFI= .83(AJ*.50) ~ x* HHHFELL 23.83(FH /M it
3.00) > BT x* EHEERFAEES  HEREBEERTS -

Gier P IEFEIEACE - I x (EEEE.05 HYBEE /K -
IR Tx B HEEL | AREFARERESN » HApE R St
Pﬁﬂff‘ﬁl’% A= RIAFE BB fa R 8oE AV RE » A
;mEI’JfE miE GBI PR B RET RV EREE -

(Z) # N e fEgmpi

z[xﬁﬂjﬁ;aiﬁé}’j PSS TR AR R R BT 3 - AR (Bl 22
RV EEE DT - 25 (HRREEAERIE B E R
[2.58~.88 2] - FrAfEiR B S R.50 DLEAYEEAE - 7278
FESIARH S BT HAE 57751 F.83 ~.88~.92> B &1jit.60
DL EREERE - (2B (£ S IHAY V19 8 B8 HUE 77 7
F5.62 > 46 ~ 46 > WARFTERFFGE .50 LLERIEEAE » 208
MHEALE - NEEAA > A NS TR B O 158
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2 A48
izt E% A NESE Ak %ﬁg

REBERG & .83 .62
A .82 .66 34
A 88 77 23
A5 .66 44 .56

RAREE .88 46
i .67 44 .56
Mo .68 46 54
Ay .69 48 52
M 74 54 46
s 58 34 .66
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Abstract

This paper discusses the feasibility of applying massive open
online courses (MOOCs) to reduce, reuse, and recycle (3Rs) in
education and help alleviate the environmental crisis. The earth has
suffered various environmental crises, and education plays an important
role in dealing with this problem. Through educational technology
innovation, MOOCs can act a good example for promoting the 3Rs in
education. This study analyzes the literature related to the crisis of the
environment, the idea of the 3Rs, and MOOCs as a foundation to
evaluate the feasibility of applying MOOCs for the 3Rs in education.
Moreover, the study examines the advantages and limitations of
MOOC:s for the 3Rs and proposes some solutions for these limitations.
This study concludes that digital technologies have potential to lead
green learning, MOOCs can serve as inexhaustible green educational
resources, and MOOCs can act a model of eco-friendly learning for

promoting the 3Rs in education,

Key Words: 3Rs, MOOC:s, eco-friendly learning
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In response to environmental crises, the World Business Council
for Sustainable Development (WBCSD) advocates Eco-efficiency
living style and suggests that, “eco-efficiency is achieved by the
delivery of competitively priced goods and services that satisfy human
needs and bring quality of life, while progressively reducing ecological
impacts and resource intensity throughout the life-cycle to a level at
least in line with the Earth’s estimated carrying capacity” (WBCSD,
2005, p. 3).

One of strategies for eco-efficiency living is applying the concepts
of reduce, reuse, and recycle (3Rs) in daily life. Supporting greenness
should become a way of life, not just an academic perspective (Schuster,
1993). A system change could apply a new paradigm of living (Watson
& Watson, 2013) that includes eco-friendly work, teaching, consuming,
learning, and innovative technology. Thus, educators play an important
role in greening living, which means nurturing all things green in life
(Schuster, 1993). Technology can facilitate teachers’ green mission
because technological evolution is creating new ways to learn and build
a better future (Anderson, 2013).

Information technology has become the main leading power for
social and cultural development (The Ministry of Education, 2016), and
there is continued attention towards technological innovation in
education, such as open educational resources (OERs) or massive open
online courses (MOOCs) (Holotescu, Grosseck, Cretu, & Danciu,
2014). The information revolution also brings new opportunities and

challenges to higher education (Ospina-Delgado & Zorio-Grima, 2016)
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and changes our interaction with each other and with the world
(Glassman & Burbidge, 2014).

The newest trend in learning is MOOCs (Clem & Junco, 2015).
These courses present a new opportunity for education (Zhang, 2016)
and have become an innovative educational model (Huang, Zhang, &
Liu, 2017). Although MOOCsSs have only a short history of development
(Baturay, 2015), such courses have been broadly discussed around the
world (Jacoby, 2014), have shown exponential growth (Marchetti,
Pampaloni & Zacchini, 2013), and have been applied in higher
education (Hollands & Tirthali, 2014), high school education (Randall,
Harrison, & West, 2013), and climate change education (Burch &
Harris, 2014) for learners of various backgrounds (Goldberg et al.,
2015). MOOCs provide a chance for more students using fewer
resources (Fischer, 2014) to access vast amounts of knowledge due to
their virtual nature (Kizilcec, Piech, & Schneider, 2013).

Therefore, it is important to explore the potential of MOOCs for
achieving the 3Rs and to assess the feasibility applying MOOC:s for the
3Rs as a new paradigm for eco-friendly learning.

To justify feasibility of applying MOOC:s for the 3Rs in education,
this study investigates the ideas of the 3Rs and the features of MOOC:s.
Moreover, this paper reviews the advantages and limitations of
applying MOOCs for 3Rs to provide a reflective perspective.
Furthermore, this study also explores some possible solutions for
overcoming these limitations. Finally, the author infers some

implications for educational policy and practice in relation to
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eco-friendly learning via MOOC:s. Figure 1 presents an overview of the

research conceptual framework for applying MOOC:s for the 3Rs.

| Describing the key concepts of applying MOOCs as eco-friendly learning for the 3Rs ‘

The environmental crises The ideasofthe 3Rs. The trend of MOOCs The features of MOOCs

N/

| Interpreting the fesibilities of applying MOOCs for the 3Rs

The fesibilityfor reducing The fesibility for reusing The fesibilityfor recycling

| Assessing advantages and limitations

Assessingthe advantages Assessingthe limitations The possible solutionsfar overcoming limitations

-

‘ Delibrating implications

Digital technologies have potentizlto lead a green MOOCs canservesasinexhaustible green educational MOOCs act 2 model of eco-friendly learming for
learning resources achievingthe 3Rs
[
Conclusion

Figure 1. The Research Conceptual Framework for applying MOOC:s for the 3Rs.

The figure was made by the author.

Environmental Crisis, Ideas of the 3Rs,
and MOOCs

I. The Environmental Crisis

Environmental sustainability issues permeate in the news almost
daily (Thompson, 2010) because our earth suffers from many
environmental related crises (Hernandez & Johnson, 2011; Kisch,
2012). These environmental problems are not only local problems but
also global issues (Bonnett, 2010; Kopnina, 2013). For lessening these

problems, efforts are needed from various disciplines including
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environmental technology, consumer policy, and education to preserve
the earth for future generations (Roca, 2011).

The awareness of these environmental crises is the first step (Gore,
2008), and one of the common ways to manage environmental
problems is resource and waste management, i.e., the
reduce-reuse-recycle mechanism (Papa, 2015). The main source of
environmental crises comes from the over-consumption that is
mindlessly degrading the environment (Maniates, 2001). Moreover, the
excessive consumption phenomenon not only occurs in rich countries
but also in many developing countries (Leahy, 2013). This kind of mass
consumption will deprive our limited resources and produce a lot of
garbage which may pollute our environment.

Based on the concept of the 3Rs, extending the service life of
products is a sustainable way to mitigate environmental problems (Xing
& Luong, 2009). Using the 3Rs as one of the solutions for the
environmental crises is a reasonable and practical strategy for
diminishing over-consumption, lessening environmental pollution, and

decreasing the exploitation of the earth’s limited resources.

II. The Ideas of the 3Rs in Education

The idea of the hierarchy of the 3Rs, from reduce, reuse, to recycle,
is common knowledge among students (Prose, 2008). The 3Rs provide
an environmentally friendly approach to dealing with the increasing
wastes that will have a huge impact on the earth and degrade human

living conditions.
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First, reduce refers to decreasing the use of resources, cutting
down on unnecessary consumption, and diminishing production of
waste. Reduce is the most important part of the 3Rs (Prose, 2008) since
it preserves the precious natural resources and cuts short the sources of
waste. Thus, for a sustainable future, we need to reduce consumption
(Benton, 2015).

Second, reuse means using items repeatedly instead of only using
them once. Reuse can prolong the service life of materials (Xing &
Luong, 2009), decrease the exploitation of natural resources, lessen
misuse, and cut down possible pollution.

Third, we can recycle things that cannot be used again as raw
materials. Materials have been used, reused, and reclaimed again when
they are recycled (Prose, 2008). The result brings about minimal
disposal and returns us to environmentally friendly living.

The application of the ideas of the 3Rs in education is an
important mission because teachers and students consume a lot of
educational materials when they engage with daily activities in school.
Teachers and students should act as role models to reduce, reuse, and
recycle educational materials, which include paper syllabuses, handouts,
assignments, testing, home works, textbooks, etc. Most of these
resources are used only once in a semester, and in the new semester,
teachers and students will use new teaching and learning materials
though these materials are almost the same those used in the previous
semester. Moreover, instructors need to prepare and engage course

teaching activities every semester. If educators and students can reuse
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the educational materials, it will diminish the consumption of
educational resources and support a better foundation for eco-friendly
teaching and learning. Applying the concept of the 3Rs in education to
accomplish this goal is sound policy. This paper interprets the ideas of
the 3Rs in education as follows:

First, to reduce in education means using the minimum amount of
educational resources to reach a similar or better educational result. For
example, educators can use electronic or web-based syllabi, handouts,
and related teaching materials instead of paper-based educational
materials. Students can use electronic-based textbooks, homework, and
term papers instead of paper-based educational materials. These
electronic-based teaching and learning materials will reduce the
resource consumption during the educational process because
electronic-based or web-based educational materials can be used
repeatedly, thus reducing consumption of physical educational
materials.

Second, reuse in education means using teaching and learning
resources repeatedly for one semester after the other. Educational
materials that can be reused include electronic or web-based teaching
and learning materials or other resources that can be use repeatedly.
Moreover, revising these materials need not consume extra physical
natural resources because they exist in a virtual space that can be
revised easily. If teachers build their online course modules, these
course modules can be reused in later semesters. The repeated use of

online course modules will lessen the teachers’ energy, time, and
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related consumption of educational resources during the development
of courses in one semester after the other.

Third, recycling in education means using parts of course
materials or using all course materials for different goals originally
intended. For example, teachers can use OERs as their teaching
resources in a class when they see fit, or students could use them as
their free learning resources if these online courses open their
copyrights, such as with Creative Commons (CC) materials. Learners
can use online open courses as their professional development materials
or lifelong learning sources and need not follow the original intention
course, learning procedure, or pre-set goals of the course. Recycling in
education is invaluable for children and adults (Prose, 2008) because
recycling of educational resources will provide teachers and students
with various ways to use educational resources and reduce the waste of

limited natural resources.

III. The Trend of MOOCs

The innovation of technology may shed light on the benefits of
eco-friendly learning, and the application of technology in education
has become a global phenomenon (Li & Choi, 2014). Moreover,
e-learning, which is facilitated by information technology, is an
important application of education (Lin, Lin, & Hung, 2015).

Online learning began in the 1980s (Moore, Dickson-Deane, &
Galyen, 2011) when learning began being conducted online as a

substitute or alternative to conventional campus classroom learning. As
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Hew (2016) put it, “Although there has been access to free courses on
the Internet for many years, only recently has there been a great
renewal of interest among many educators and students across the
world due to the advent of Massive Open Online Courses” (p. 320).
MOOC:s are different from previous forms of online learning since they
potentially enable a global student body to learn (Gillani & Eynon,
2014). MOOC:s not only have features of conventional online learning
such as digitalized learning materials and accessibility via the Internet
without spatial-temporal limitations, but also feature hundreds of top
tier universities, thousands of courses, millions of learners worldwide,
and free and for all learning in individual learning websites, such as
Coursera, edX, and FutureLearn. With these specific features, MOOCs
have more potential to put the idea of the 3Rs into practice than does
conventional online learning, let alone traditional face-to-face
classroom teaching and learning.

MOOCs have become the newest trend in education and support
students’ learning around the world (Clem & Junco, 2015). Moreover,
since MOOCs are ubiquitous, free, and for all, they have created a
brave new world on the frontier of lifelong network learning (Spring,
2016). OpenupEd (2015) defines MOOCs as “courses designed for
large numbers of participants that can be accessed by anyone anywhere
as long as they have an internet connection, are open to everyone
without entry qualifications, and offer a full and/complete course
experience online for free.” The rise of MOOCs began with Gorge

Siemens and Stephen Downes’s course called Connectivism and
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Connective Knowledge (Daniel, 2012) and Stanford’s Professor
Sebastian Thrun’s experimental online course Artificial Intelligence,
which attracted more than 160,000 learners from 170 countries
(Davidson, 2013). Based on this successful experience, Thrun created
the first MOOCs platform Udacity in 2012, and under this trend,
Coursera and edX were created in the same year.

The increasing need to access higher education, colleges and
universities have increased their online courses (Meyer, 2014), and the
new model of online learning through MOOC:s has grown in popularity
(Clem & Junco, 2015). MOOCs have also emerged as global
phenomenon with sites such as TaiwanMOOCs, eWant, and

ShareCourse in Taiwan.

IV. The Features of MOOCs

Several features make MOOCs the most popular e-learning
platform nowadays: full online course from top tier universities, the

lack of spatial-temporal limitations, free and for all, and flexible
pedagogy.
i. Full online courses from top tier universities

The original MOOCs come from top tier universities such as
Stanford, MIT, and Harvard, and these world top universities share their
courses on MOOCs platforms (Hew & Cheung, 2014), such as
Coursera, Udacity, edX, and FutureLearn. In Coursera, more than one

hundred universities from 28 counties share their courses, and these
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universities include Taiwan University, the University of Edinburg, Tel
Aviv University, University of Amsterdam, National University of

Singapore, etc.
ii. Lack of spatial-temporal limitations

MOOC:s are online courses, and learners can access these courses
through an Internet connection around the world without time and
space limitations (Chang, Hung, & Lin, 2015). The conventional
classroom time is fixed according to schedule, whereas MOOCs
welcome learners to learn any time. Traditional classroom learners need
to go to the campus and sit in the classroom, while MOOC learners can
learn anywhere in the world with an Internet connection. This feature

provides convenience and saves commuting time for learners.
iii. Free and for all

MOOCs are free and for all and support learners with various
needs (Chang et al., 2015). All learners can access most MOOC courses
without any cost, and if learners want to obtain completion certification,
they only need to pay small fee, when compared to the fees for

conventional campus courses.

iv. Flexible pedagogy

The curriculum design of MOOCs provides many online

components that include lecture videos, syllabi, handouts, reading
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materials, assignments, online quizzes, OERs links, and discussion
forums. These online components allow learners to access content

easily through Internet as they see fit.

Moreover, the learning process is very flexible to fit learners’
learning styles. For example, learners can decide their own learning
sequence, such as by choosing lecture videos before reading the
handouts or vice versa. Participants can choose to learn all the course
requirements or selected only parts they are interested in. Learners
conduct their own learning plan autonomously.

With these features, MOOCs may echo the idea of 3Rs through
eco-friendly learning. We examine this proposition in the following

section.

Feasibilities of applying MOOC:s for
the 3Rs in Education

Porter (2015) suggested that online technology has the potential to
positively influence and negatively disrupt on the current educational
model, and the educational environment has switched places from the
campus classroom to the online setting (Bucovetchi, Stanciu, & Simion,
2016). Under the trend of online learning, this paper explores the
feasibilities of applying MOOCs for the 3Rs based on three

perspectives.

I. Feasibility for Reducing

Nath & Agarwal (2014) suggested that "E-learning not only
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reduces the production of carbon footprint but it saves energy,
resources and money"(p. 7). For example, very large lecture halls can
be replaced by MOOC lecture because learners can watch at home with
a cup of coffee (Waldrop, 2013).

When edX proclaimed its global freshman academic program,
Agarwal (2014) expected it to alleviate the cost of studying in college
and bring about less expensive higher education (Meyer, 2014).
E-learning does lower the cost of education compared to traditional
learning (Anderson, 2013; Huang et al., 2017; Lin et al., 2015; Radford,
Coningham, & Horn, 2015).

Moreover, MOOCs not only diminish the cost of learning but also
help to save the environment through paperless learning (Nath &
Agarwal, 2014). Flexible mobile learning represents the most
promising trend in education (Popovic, Markovic, & Popovic, 2016)
since MOOC:s, with eco-friendly features, extend learning to anywhere
and for everyone (Pomerol, Epelboin, & Thoury, 2015).

Finally, learners’ digital footprints are captured in large databases
that can support useful insights into online education because big data
analysis can find out the empirical learning evidence based on tens of
thousands or millions of learners’ learning habits, preferences, and
outcomes. For example, edX uses MOOCs to figure out how students
learn and improve the innovation of learning and teaching (Nath &
Agarwal, 2014).

I1. Feasibility for Reuse
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Though building a MOOC costs a lot of money and requires many
working hours, MOOCs can be used repeatedly. As pointed out by
Nichols (2003), online courses can be reused to facilitate student s’
learning. For example, a course session could repeat for students
automatically because all the teaching materials are created on servers
that can serve learners again and again.

Learners can repeat learning of courses, taking part of the course
or the whole session again, because the course materials are online and
automatically respond to the learners’ requests anytime, whereas the
conventional course process can only be presented once and cannot be
accessed by learners anytime to meet their needs. Moreover, some
MOOC:s are even built based on a self-paced learning model, which can
exist online to serve thousands or tens thousands of learners

automatically without spatial-temporal limitations.

II1. Feasibility for Recycling

During or after MOOC session, MOOCs can provide other usages
besides the original aim to meet the overall requirements of a course.
The courses on a MOOC platform could become high quality course
supplements that are free for teachers and students. MOOC:s can also be
applied in flipped classrooms where teachers can see better progress in
students’ learning results (Hlinak, 2016). For example, a teacher can
use Michael Sandel’s course Justice on edX as a flipped classroom
material for contemporary ethics learning or University of Edinburg’s

Introduction to Philosophy course on Coursera as OERs for philosophy
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related courses.

Many archived MOOC:s in various MOOC platforms such as edX,
Coursera, and FutureLearn could become teachers’ open educational
resources, students’ additional learning materials, and self-learning
materials to improve learners’ fundamental knowledge in a specific
discipline.

The out of session courses in MOOCs remain open for all as
lifelong learning materials because these courses include diverse topics
in various disciplines that can serve a wide range of populations. In
addition, the components of old MOOCs, such as quiz modules,
experimental modules, or course structures, can be revised for new
MOOCs. The data of learners in MOOCs can serve as precious
information for instructors and researchers to improve educational
practices (Nath & Agarwal, 2014).

To sum up, MOOC:s stand for an opportunity to reduce the cost of
education (Touati, 2016) and decrease our carbon foot print by
implementing green computing (Nath & Agarwal, 2014). Thus,
MOOC:s offer high feasibility for achieving the 3Rs in education.

Advantages, Limitations, and Solutions of
MOOC:s for the 3Rs

To evaluate these feasibilities, this study discusses and deliberates
the advantages and limitations of applying MOOCs for the 3Rs and

then proposes possible solutions to remedy these limitations.
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I. Advantages

i. Reducing the consumption of educational resources

In traditional classrooms, teaching can only be presented once at a
time. If the teacher wants to repeat her or his teaching in later semesters,
she or he will need to carry out all the teaching procedures, which
includes preparing paper syllabi, handouts or textbooks, and paper
assignments for each student. The result will be that students leave
behind a lot of paper waste — paper assignment, homework, and reports.
Moreover, the teacher will be left with piles of paper assignments and
teaching materials. Some of these materials can be recycled, but most
of them become wastes. Thus, Casper (2014) suggested that with the
omnipresence of the Internet, we should consider the role of textbooks
and other similar text materials in this new context.

In MOOC:s, all the teaching and learning materials are digitalized
and delivered online, such as with e-syllabi, e-texts, e-quizzes, and
related online open educational resources. MOOC teachers provide all
web educational resources, and MOOC learners turn in assignments,
essays, and projects on the web. During the teaching and learning
process, teachers and students consume few physical educational
materials and produce little waste. After a learning session, a MOOC
can be reused again and again, or teachers can recycle the MOOC
modules into different usages or revise them for another MOOC.

MOOCs have emerged as an eco-friendly learning style for

reducing, reusing, and recycling educational materials.
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ii. Pursuing resource efficiency in education

In addition to consumption of educational resources, MOOCs act
as a model for resource efficiency in education. The European
Commission (2016) defined resource efficiency as “using Earth’s
limited resources in a sustainable manner while diminishing impacts on
the environment. It allows us to create more with less and to deliver
greater value with less input” (para. 1).

Applying MOOCs in education cannot only reduce the usage of
educational resources but also reuse and recycle these educational
resources efficiently because MOOCs could be used repeatedly one
semester after the other, and the archived MOOCs can be serve in
various ways such as through OERs, student’s self-learning courses, or
lifelong learning materials. Compared to traditional paper-based and
face-to-face classroom learning, MOOC learning consumes few of
earth’s resources, uses virtual educational resources repeatedly, and
provides a flexible teaching and learning approach. These repeated and
various usages of MOOCs offer a new paradigm for the 3Rs based on

resource efficiency.
iii. Demonstrating an environment-friendly learning model

Mitigating the environmental crisis is a critical mission in the 21%
century. Teachers and students should take the leading role, and
education could be a model of eco-friendly activities in which
educational resources are used efficiently and widely applied into

various levels of education or non-formal learning.
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MOOC:s already offer badges, credits, certification, and degrees,
not to mention career advancement and lifelong learning. Students can
complete their degree step by step using MOOCs (Crawford, 2013),
and these varied kinds of degrees or certifications include Udacity’s
master degree of computer science, Coursera’s iMBA, and badges for
senior high school students (Randall et al., 2013).

Through MOOCs’ eco-friendly teaching and wide-spread Internet
accessibility, educators can reduce resource consumption during the
process of education and prevent or minimize the production of waste
that is the key to the environmental crises. With these eco-friendly
features, MOOCs could be a green teaching and learning tool and

become a learning model for putting the 3Rs into practice.

I1. Limitations

i. High cost to develop a MOOC

Although MOOCs have high potential for realizing the 3Rs, the
development cost is high. For example, edX’s global freshman
academic program requires seed funding of up to $50,000 per course
and supporting services (Argarwal, 2014). The designing of MOOCs
not only involves a single teacher but also administrators, instructional
designers, instructional technologists, videographers, and project
managers (Hollands & Tirthali, 2014). Instructors spend more
preparing hours in MOOCs than conventional campus classes. The
money, personnel, and time invested in MOOC:s raises costs (Hollands

& Tirthali, 2014).
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Thus, MOOC:s are costly to develop, and teachers can hardly build
a MOOC alone. If creating a MOOC consumes so many resources,

maybe this is not a good approaching for achieving the 3Rs after all.
ii. The quality of MOOC:s is doubted

The quality of learning that MOOCs offered has been doubted
(Bali, 2014) because MOOCs focus on delivering the content as their
main components. However, students’ learning is not measured only in
online quizzes but also in spheres that include critical thinking,
interpersonal skills, and lifelong learning ability (Clem & Junco, 2015).

Moreover, there is lack of a quality assurance mechanism, which
is an important issue in learning (Gasevic, Kovanovic, Joksimovic, &
Siemens, 2014). Therefore, the providers of MOOCs should build
assurance mechanisms and contemplate the quality of learning in
MOOC:s to fit individual learning needs (Saadatmand & Kumpulainen,
2014). If MOOCs have low learning quality, MOOC learning has little

meaning for the 3Rs.
iii. A lonely learning journey

Direct communication (Godwin-Jones, 2014) or face-to-face
interaction (Beege, Schneider, Nebel, & Rey, 2017) between teachers
and students is rare in MOOCs, and the learners find it difficult to
interact with other learners due to spatial-temporal constraints (Chang
et al., 2015). The result is that the attrition rate is high
(Liyanagunawardena, Lundqvist, & Williams, 2015) and the

completion rate is low (De Freitas, Morgan, & Gibson, 2015). Learning
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in MOOCs becomes a lonely journey (Camilleri, Busuttil, &
Montebello, 2014; Razek, 2014). It would be difficult to achieve the
3Rs through a lonely learning process.

Finding ways to remedy these shortcomings and improve the
interactivity among teacher-students and students-students is a critical
issue since the quality of learners’ online interaction is a crucial topic in

course learning (Moreillon, 2015).

I11. The Possible Solutions for Overcoming Limitations

Compared to other learning approaches, MOOC:s are still in their
early stage (Porter, 2015), and their quality and long term effects have
still not been determined (Radford et al., 2015). This study suggests

three possible solutions for these limitations.
i. Using MOOC:s efficiently and widely will reduce the cost

Although designing a MOOC is costly, the average cost of a single
course will decrease if educators can use MOOCs efficiently and
widely. For example, using MOOC:s to provide global opportunities for
people to access these free courses facilitates high quality education for
all via new information technologies and thus democratizes education
(Nath & Agarwal, 2014). Unlike in traditional classrooms, thousands or
even ten thousands of learners can participate in single MOOC.
Moreover, MOOCs could support learners at university and k-12 school
levels (Brahimi & Sarirete, 2015) and be applied to various usages,

such as flipped classroom resources, lifelong learning materials, and
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open educational resources. Thus, the massive numbers of learners in
different levels with various usages make MOOCs a cheaper and
eco-friendly way to learn. Therefore, MOOCs could be well-suited to
facilitating the 3Rs.

ii. Improving the quality of MOOC:s.

MOOCs need to improve their quality because they still in the
early stage and have many shortcomings. MOOCs need to develop
more incentive strategies to encourage students to deeply engage with
content rather than just focusing on the minimum requirements (Guo &
Reinecke, 2014). A MOOC learning supporting system for students
would improve results of learning. This kind of support system should
equip students with online learning literacy, provide MOOC learning
advisers, grant a certificate to MOOC completers, and deduct students’
MOOC learning tuition fees.

Improving course contents and innovating pedagogy are essential
parts for enhancing the quality of MOOCs. The contents of MOOCs
should include various components, such as lecture videos, handouts,
e-texts, OERs links, discussion forums, Q&A forums, individual
homework, team assignments, collaborative projects, learning guidance,
quizzes, and successful tips and examples. Innovating pedagogy could
include game-based teaching and learning modules since these
approaches could increase the motivation of participants (Chang et al.,
2015). Project-based MOOCs provide an opportunity for MOOCs
learners to cooperate; this could also improve the quality of learning

(Meyer, 2014: 102). Making good use of learners’ feedback as quality
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control mechanism would enhance the quality of learning too (Loya,
Gopal, Shukla, Jermann, & Tormey, 2015). Forming a MOOC
professional association to support MOOC educators’ professional
development and control the quality of MOOCs is a sustainable
strategy for improving quality.

Providing supporting measures is an essential mechanism for
increasing the quality of MOOCs in regard to administration,
equipment, personnel, and incentive dimensions. Educational
administrators or leaders should be aware the potential of MOOCs for
improving environmentally friendly learning and providing MOOCs
with friendly policies, essential equipment, and adequate resources for
participants.

Enhancing the quality of MOOC designers, instructors and staff is
a necessary investment, and a relevant incentive measure would
increase the motivation of MOOC creators and encourage the
innovation of MOOC:s.

With these supporting measures, MOOCs will have more potential
to become qualified courses since MOOCs are largely taught by
teachers at top tier universities (Radford, Robles, Cataylo, Horn,
Thornton, & Whitfield, 2014) and ultimately provide qualified
university courses and resources available to the masses (Dodson,
Kitburi, & Berge, 2015). After a period of improvement, it is possible
that MOOCs will not only become reasonable and acceptable courses
for regular learning but also be a better learning approach for achieving
the 3Rs.
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iii. Increasing interaction and forming an online learning

community.

To avoid the students’ lonely journey in MOOCs, enhancing
learners’ sense of belonging and incentivizing students’ learning
motivation are important missions. Support from instructors or peers is
a crucial part of students’ learning (Hew & Cheung, 2014), especially
for learners who have difficulties in learning (McAndrew & Scanion,
2013). Increasing interaction in MOOCs and forming an online
learning community are possible solutions.

Increasing the interaction among learners, instructors, and staff is
an important topic since there are only limited opportunities for
establishing relationships in MOOCs (Gasevic et al., 2014), but social
network interactions are imperative for success in online massive
courses (Camilleri et al., 2014). For example, teachers should record
their online lecture in a frontal position (facing students) to increase the
parasocial interaction (Beege et al., 2017), provide online discussion
forums to improve teacher-student interactions (Moreillon, 2015), or
support peer forums for students’ Q&A (Razek, 2014). The discussion
board and forum are very useful because they initiate high-quality
discourse (Rayyan, et al., 2016).

Creating a community-oriented notion of teaching and learning
will encourage committed members to form a social learning
environment (Rhoads, Berdan, & Toven-Lindsey, 2013). It will be easy
to gather thousands or tens of thousands learners online and for learners

to find learning partners to fit their interests on the Internet. Free social
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networks are ideal places to gathering learners to form a learning
community. For example, the CourseTalk website provides a free space
for MOOC learners to share their learning experiences and review the
MOOC:s.

Through MOOC learner supporting forums and learning social
networks, students will have higher motivation to engage with MOOC
learning and will be supported by peers and instructors when they are
in need. These approaches will increase students’ retention rate as well

as their completion rate.

Implications

Based on the above feasibilities, advantages, and solutions, this

study discusses some implications for education.

I. Digital Technologies Have Potential to Lead Green
Learning

Environmental crises are complex and global issues. Therefore,
efforts are needed from different disciplines or inter-discipline. The
Internet and communication technologies have revolutionized the
format and delivery of education (Daniel, 2012) and enabled
eco-friendly learning because digital technology creates a virtual
environment for educators and students to mitigate the consumption of
physical resources.

Based on information technology, educators can form a web-based

green learning platform to reduce the exploitation of limited natural
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resources and prolong the service life of resources. Moreover, as
Carneiro, Looney, and Vincent-Lancrin (2015) expected, this kind of
convenient and efficient learning approach may shift the paradigm of
learning. For example, mobile devices can be used as educational tools
(Sung, Chang, & Liu, 2016) to achieve more efficient learning. Thus,
more and more schools are considering how to integrate MOOCsS into
their courses (Firmin et al., 2014), and educational policy makers
should play an active role in supporting this trend in educational

reform.

II. MOOCs Can Be Inexhaustible Green Educational
Resources

MOOCs are the newest innovation and application of educational
technology. With their virtual nature, MOOCs have become
inexhaustible educational resources for all teachers and students
worldwide.

Extending inexhaustible features to teaching and learning,
MOOCs have become a good candidate for creating a green learning
model because they offer online courses from top universities,
transcend spatial-temporal limitations, are free and for all, and provide
flexible pedagogy. Moreover, MOOCs open educational resources that
can be used repeatedly, and thus support the ideas of reducing, reusing,
and recycling in education.

Educational practitioners could make good use of these limitless
resources to achieve their educational aims and support eco-friendly
teaching and learning.
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III. MOOC:s Offer a Good Model for Achieving the 3Rs

We have described a good strategy for applying MOOCs to
mitigate environmental problems through the 3Rs. This approach will
reduce the exploitation of limited natural resources, promote efficient
use of resources, diminish waste, and decrease pollution. The green
features of MOOCs, such as mitigating the use of natural resources,
repeated use, and potential for various usages, can help facilitate the
3Rs.

MOOC:s could play a model role for achieving the 3Rs and could
be applied to regular education, such as through MOOCs for credit,
MOOC:s for certification, and MOOCs for degrees. Using MOOC:s to
create an eco-friendly educational platform for achieving 3Rs, we can
ease the crisis of the environment and support a sustainable green

future

Conclusion

Rapid social change has had huge impact on the environment, and
environmental crises have become a global phenomenon. The practice
of the 3Rs could decrease unnecessary consumption of limited natural
resources and become a strategy for building a sustainable environment.
Though efforts are needed from various disciplines, education can play
a leading role.

The innovation of educational technology empowers teaching and

learning to apply the ideas of the 3Rs. MOOC:s are the newest trend of
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information technology innovation in education, and with their virtual
nature, MOOCs have become inexhaustible educational resources and
have high potential to act as a teaching and learning model for the 3Rs.
To create and maintain an eco-friendly environment, educational policy
makers should develop related regulations to incorporate MOOC:s into
formal education. Educational practitioners could include MOOCs in
their courses either in flipped classroom or OER formats. Learners can
make good use of MOOC:s as their self-directed learning materials or
lifelong learning resources.

Although MOOCs have high potential for creating an eco-friendly
learning environment, several issues call for further investigation.
Finding a way to improve quality of MOOCs to the level of
conventional classroom education is the most essential one. The
experimental design of MOOC learning for facilitating the 3Rs and
comparisons with traditional classroom learning will produce further
empirical evidence for this argument. Designing a MOOC-based school
for eco-friendly teaching and learning will be a field of pioneering

research.
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