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Appendix B. The Inventory of Self-regulation in E-learning (ISRE)

Factors and test items
When engaging in e-learning,

Factor loading

1

2

3

15

13
14

Information retrieval and organization (Cronbach’s a = .882)

I save important information or links to help me gain deep insight into the
contents.

I think about what e-learning interfaces may provide the information I need.

I pay attention to the related links shown in the e-learning interfaces.

I pay attention to associations between the information I am searching for and the
learning tasks I need to complete.

I first consider the scope of the information that I need.

I am good at screening and integrating important information.

759

754
727

.663

.611
534

16

12

Strategy regulation and schedule monitoring (Cronbach’s o =.872)

I can adjust the methods I use to search resources to find useful information.

I can adjust my criteria for choosing e-learning interfaces to find those that make
me feel more comfortable when learning.

I can adjust my time management methods to obtain the best learning outcome.

I can adjust the learning methods I employ to efficiently achieve my learning

goals.

I am good at using a variety of strategies (e.g., changing key words or changing

interfaces) to obtain the information I need.

I create learning goals for each learning stage.

I can adjust my search scope and methods to complete learning tasks on time.

702
.668
.636
.632

.608

607
554

10
8
11

Time management efficiency (Cronbach’s o =.793)
I plan my learning time.

I try to figure out the features and functions of the e-learning interface I am using.

I pay attention to my learning efficiency during each time slot.

575
A74
449

Note

. Cronbach’s a coefficient of the ISRE was .924. N=1017.



Citatition: Yeh, Y.*, & Chu, L. H. (2018, June). The mediating role of self-regulation on harmonious
passion, obsessive passion, and knowledge management in e-learning. Educational Technology
Research and Development, 66, 615-637. https://doi.org/10.1007/s11423-017-9562-x

The Inventory of Knowledge Management in E-learning (IKME)

Factors and test items Factor loading

No In an e-learning environment, I am used to... 1 2 3 4

Knowledge acquisition and storage (Cronbach’s a = .886)
1 downloading static information (e.g., words and figures) from the reviewed

websites. 831
5 acquiring information through search engines (e.g., Google, Yahoo, etc.). 798
saving the reviewed websites (e.g., adding the websites to My Favorites). 754
13 downloading dynamic information (e.g., videos) from the reviewed websites. .723
17 organizing My Favorites so I can search information conveniently. .681
20 actively joining e-learning communities (e.g., Bulletin Board System (BBS), 512
Facebook, etc.) to acquire important and updated information.
22 categorizing information and saving it to my computer. 467
Knowledge application (Cronbach’s a =.897)
2 providing related information or experiences to support my own arguments. .664
6 employing integrated and internalized knowledge to solve problems .664
10 employing self-knowledge to help others solve everyday problems. .650
14 analyzing or evaluating problem-solving alternatives proposed by others. .639
18 employing static information (e.g., words or pictures) to help express my 627
opinions.
21 clearly pointing out the core problems and systematically stating the main 584
points of the problem. '
Knowledge sharing (Cronbach’s a = .827)
3 expressing self-opinions via dynamic information (e.g., video or Flash). .699
using collaborative interfaces (e.g., Google or Wiki interfaces) to share my 642
experiences or knowledge. '
11 employing converted knowledge to form creative products. .601
15 providing solutions for problems. .560
19 actively joining or creating e-learning communities (e.g., BBS, Facebook, 477
etc.) to increase my opportunities for interactions. '
Knowledge creation (Cronbach’s o = .878)
producing creative ideas through interactions with others. .672
8 integrating and internalizing discussed information. .621
12 producing innovative ideas via knowledge integration. .593
16 revising self-concepts or ideas through interactions with others. .589

Note. Cronbach’s a coefficient of the ISRE was .924. N=1017.
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The Development of Positive-trait Inventories in
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Learning, and Meaning Making
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Abstract

This study aimed to develop three inventories Inventory of Knowledge Management
in E-learning (IKME), Inventory of Selfregulation in E-learning (ISRE), and Inventory
of Meaning Making in E-learning (IMME) for evaluating university students’ knowledge
management, self-regulation learning, and meaning making in e-learning based on the
integration of positive psychology and e-learning. In this study, we employed 1,017
university students to conduct item analysis, reliability analysis, and exploratory factor
analysis. Then, we included another 1,647 university students to conduct confirmatory
factor analysis and to analyze individual differences. The findings in this study suggest
that the developed inventories have good reliability and validity. The three inventories can
therefore provide effective instruments for related studies. Moreover, this study found that
the participants had above-average degree of knowledge management, self-regulation,
and meaning making ability in e-learning, which suggests that the emphasis of e-earning
in higher education in recent years is quite successful. This study also found that those
who engaged in e-learning for a long period of time performed better in IKME, ISRE, and
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IMME than their counterparts. Teachers can integrate e-learning into their instruction and
encourage students to use different e-learning interfaces to improve their learning.

Keywords:self-regulation learning, knowledge management, Structural Equation Models,

meaning making, e-learning
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HiE AR AB R (varimax ) YETER - DIBERWU R RS ITETRIER - R0
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JA402F8E - &R - IKMER225 » R HEER - EEENEFERENR
467~ 8312 (R#El) - MERRRESTRERREER60.24% - L4 - IKMEY
BRI ZZ B HUAERR R .844~.959 » p < .001 - ISRER 1638 » HEH=EFE * &
HENHEFERENR 449~T92/0 (RFR2)  Z(AEZEZFHREREES
55.194% - [tk 4} » ISRE={f [F EEE# Y FHRE B .836~.877 » p <.001- IMME 5525
& HINHRERE - SEENREARE TR 489~.7552F (RR3) » WHE
FE 2R R E [43.149% - i) - IMMERR(EFE R E M rAERR 720~
790+ p<.001 - AT, - AMFRFTEEN M EFRIEE RIFNERNE -

(=) BEDH

IKMEZ &R « HIRIEEE — o ERREER 525D L p<.01- 40
BIERARETR ORI RER (545~.771 « FIFRIERI AU ERARELR .695~.745 « 13K
T ERFERE REUR 485~.679 » HIFREEOVAER RBATR .632~.782 - B2 E K]
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BREEYy WK - SOl SRR IR D)

PE HEAE E Ay Cronbach’s o [RENR 942 - AIEE LGRS « FIFRIER - FIFRS T
EAIFREE A S ERA o REUT B 886 + 897+ 827EE 878 -
ISREZ sy B - HARIERE B — o uAER (R SI8LLE - p < .01 -
AU iR X BB AR R ER .604~.700 « THISEHEIER B R AR
518~.677 ~ WF[aIEARRG H AR R BT .632~.683 - BERARELZRETN
Cronbach’s o {REF 924 » IS fafRERAfEE - SRISIHEEELE R by [ B R A
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HE=ESERN o RET AR 882 8726 793 -

IMMEE 7+ E£H » ERIEEE B 1R RRERE 467 L p< .01 -3
RFFRAVFERAGREDE 524~.719 « BIEF BRI RER 467~.655 - BifuBEE
HEREHEEFRCronbach’s o ZEI5.884 » ESRAFHEBFZRERESEEMN o %
BB 9226 869 -

= [EZUER

(—) BBt RARD

AHFF LAAMOS TETEFEMEAFE 387 (confirmatory factor analysis, CFA ) -
LA AR RLEETE (maximum likelihood, ML) /T2 B EE T Kiniz BRI E R
WP - TEEPEER » R R LALOATRIR B2 R BT - RIFFL/EIKME « ISRE
EIMMEHIEEARERTE - - BERNZESEFEHENEIEER » BuEE—HF
HNBERZE - FiEBEANERREI~E3 -

| EAAREER

o REE (2006) AYHEEE - AP RRBEEE « MRl EEEEEEE=
AEETERE ATEEE (structural equations model, SEM) 7 3% » BZUEN 747
FEEF A FRS « IKMERY o (203, N = 1,647 ) = 2590.141 » p < .001 - Hair  Black -
Babin - AndersonZZTatham (2006 ) #5H) » R ABATA400 AR - ELEE A5
wEE JHit > FAREAESRAERTRNE—EE  HESZZEMERHE
FrtEts B R ETHi 2 (K (Joreskog & Sorbom, 1993) - KiFFH 2 HME ZErYEED
[T - i BEETHRMSEA = 085 « GFI = .872 - AGFI = .840 - RMR = .029 » 538
ELEEE - FRE2S G EEEcEmRaFEREAZSBEEMFEE & - BRE
FCEE S35k « (197, N = 1,647) = 1570.632 + p <.001 ; RMSEA = .065 + GFI
=.922 + AGFI = .900 » B ERELE ; RMR = .026 » REREAEEEE
(BRAREE - 2009 ; Z53@4: - 2007) - L4+ ARFSEEEEAYCEL = 942 « NFI = 935
IFI = .942 ( R324) - #F RLEUR - AFFREBINTREIKMER A B ER
B NS ERE -

AFFZEISREAY f (101, N = 1,647) = 1237.450 » p < .001 ; RMSEA = .083 -
GFI = .904 « AGFI = .871  RMR = .018 - {&1E# 7 BIIEIEES 5 : f (9. N
= 1,647) = 898.412 » p < .001 « NC = 9.262 - RMSEA = .071 + GFI = .933 + AGFI =
906 « RMR = .017 » TR B HEELEE - thoh » BIEREFAICFL = 941 - IFI =
941 « NFI = 935 ( R5=4) - i7 HETRAREEBN=REISRER T RIT .2 28E
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252~ 3559714 « = ERNEREEIEI S R A2 BB AEEE -

AFEFIHEEREE (pe) AIBEEFIIMEER (average variance extracted,
pv) TR EFENEE  BEREAKMENE—EEZNESEESE SR 846 - B
FEENEAREE  BEENEEBREREEN 526 » BRIKMENANESLEIESE
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B3 IMMEFZIERERDHTEI

= BUSREBNHEEEREIRENEZR

AT PAIE AR 1,647 AGEFTIKME « ISRERIMME 3R B (BB =521y
T
(—) BRIRR
AR 2R 2 HEEIKMEN S RI5RR3.09 (8D = 43) - {EISREMY{G°F
FIRUR3.08 (8D = 41) - fEIMMESEr PG HR2.67 (SD = .35) (RFT6) - I
ER AR -
(Z) MHhI=E
AR FE LA BIRy 5 881 - A7 BIDUKME -~ ISRE ~ IMMERY #8735 (B TE T T
ANOVAZMT » #ERBIFE « Z2HEZAIKMEN R EEIZERE » F (1, 1645)



B2E

R oo

78

=4

IKME ~ ISREERIMMEIEERE T 2 Bl iR E

i IKME ISRE IMME vl 30 s B
T TN b
AR - AR AR

R ERE e
Xl 2590.141 1570.632 1237450 898.412 1510.868
df 203 197 101 97 275
P 000 000 000 2000 .000 =05 »
GFI 872 922 904 (033 927 >.90 - EHD
AGFI 840 900 871 906 913 >.90 - D
RMR 029 026 018 017 023 <.05 » @i
RMSEA 085 0635 .083 071 052 <05 - &HEER

trEcER e
CFI 2900 942 917 o041 925 >.90 - i
NFI 892 935 910 935 910 >.90 - i
IFT 2900 942 917 o041 925 >.90 - i
RFI 877 923 893 919 902 >.90 - i

FER IR R
NC (xz / df) 12.759 7.973 12.252 9.262 5.514  1<NC<384F
PNFI 784 797 .766 756 831 s af=Ngiad
PCFI 791 804 72 761 845 S af=Nigiad
AIC 2690.141 1682.632 1307.450 976.412 1612.868 Fy/|\fufr

= 1316 > p = .252 > n," = .001 ; FISRENFIHFER 2R » ABLHNFERERS
Moo F(1,1645) = 5.478 > p =019 > ,> = .003 ; fEIMMERFRIREEMBIZRE - F
(1,1645) =.174 » p= 676 * m,” = . 000 -
(=) BERUSEBERITEERE

AR LU BB A R R R R B » 5 B CUKME - ISRE R IMMERY
RESY R HOBIEETT ANOVAZ T - AG RSB IR A F B 2E I ErY 2 EE EIKME
FIRIREZEE + F (3,1643 ) = 26.074 - p = .000 » ,* = .045 - ER L HHEHE
REMN2EIFMEVNEM B - BEOSEMREE 2 NR=R EEREEE
HRUVNE (&) MM Z2EE - BERTRBN2EEAES NS E - ERA
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HEEENERS IR ESEITHE
EFRAE e BEE Y
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IKME
B IEERS 892 544
FNERIER 894 586
HFBTE 846 526
FEREE 878 642
ISRE
S R A 866 519
AR R R .870 490
S mlEs g gial 789 555
IMME
TRF % 923 462
i B T .863 366
=6
2 ESMERIKMESDA ISR EEE
B3 BE (n=829) Z& (n=818) 288 (N-1647)
IKME
I B I R B 3.25 54 3.33 48 3.29 51
FUFEIE R 3.04 50 306 45 3.05 48
M E 2.88 57 2.84 56 2.86 .56
HIFREE 3.08 .54 3.11 A48 3.09 51
e 3.08 46 3.10 40 3.09 43
ISRE
R 3.17 48 3.25 42 3.21 A5
RS SEs RS 2,95 50 2.96 45 2.95 A48
ke gis 3.09 53 3.16 A3 3.12 A48
e 3.06 45 3.11 37 3.08 41
IMME
ki 2.85 45 2.88 40 2.86 A3
R T2 2.44 49 2.40 43 2.42 46

MR 2.67 .38 2.66 33 2.67 35
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BRNGER 2R PR EREFRI~V N (5) DITZ22EE - B x
EEEBNREFAEARES  HBN2ENSEE 2N -

A FERER A B EE A REN2EEEISRE RIMMERRIFEE2
F (3,1643) = 16244 » p = 000 » m,* = 029F1F (3,1643) = 10.568 » p = .000 » ¢, =
019 ( RFR7) - BREIREE > SEFRHAMETREAEVNELLLE - RO
HETRAESLHERER B NER TR EEEFR VNS (&) T2
LE  BraESERREFEAREAORS  BERASE R AREERER
JIRET -

%7
81111522 5 FFSASSIIKME « ISRERIMMEAOM R 2 BEB D
ANOVA
g M SO N MS, F p m} Sheffé
IKME

(1) UM (&) AR 2.99 45 620 4.628 26.074 .000 .045 4>1,2
(2) UNEELLE~5/NEE 312 .40 696

(3) S/NHE~9/NEE 3.19 .41 208 31,2
(4) 9/NIFLLE 327 43 123 -1
ISRE

(1) NS () LT 3.00 .43 620 2.650 16.244 .000 .029  4>1
(2) UNIERLE~5NE 312 37 69 3>1
(3) S/NEE~9/ N 3.15 .39 208 21
(4) UMD E 3.19 45 123

IMME

(1) UM (&) AR 261 40 620 1.289 10.568 .000 .019 4>1
(2) URIEDL E~5\F 270 .31 696 3>1
(3) S/NBF~9/N\EF 2.69 .33 208 2>1
(4) UMD E 275 31 123

fh > S > i B

B BRI RIS RER R RN EERE S - SEER  EALEEEHA
FEHEFRLESERNAIEES - EROERESERLEEEE T ZE
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Heide  AFRALERES B SERERLEE=ZFEENMES —NRE
H - BREERSELRESER  URASERRESLETHUSENRERNE - R
HEEARFEASRRSAERUSERE T 2AREHE - BEXGHBERERE
FERENWER (IKME » ISRERIMME) - LT RASREEEERNEER
H o ERERRREIRREENZRIER -

— EXEREEHEDSN

AR ESETERNNES | ERERUENEERENERZE HE
BRI RE AR HRERNFFE RN BRKESE - BAEER S ITHhE
[EFIFRM S - BE - AR AR RAWETZ28IL - /e
HEEILY ~ AL R B REINESE » FR2REEF —ENRTME - it THE
BEREBRIVEEEE - §RULITVRERREERIEEASR  BITVIS0R

(BFEEEDT - BEMMEEREEFEIN) - DEEERNEENHNE - &
FR—WEXRER - HRUVMEEETHEE - RHRMURERETHER - DR
HE R REREERMN - HilZ® - DS LATA KRB RE AR IEARKAE -
ETBEREF N - LE—PHEFHEBIE - B - AHFEEIKME  ISRER
IMME & SRR R E B 2= R VB ER » BN TR SR R4 9B 25 53
- BRI BE R EEEEERSSEE -

RIFFNERSITAERER - EBN=NERYEERFNEEENE -
AT SEFrEE EaIKMER & IIE RS « SIFENEEAETE - FIERER « B = RA
BALES - HNBRNMERBART SR EHNBRMEE AR EREE (WEEE
=T - EEBUEL - 2002 EA5E 0 2001 5L - 2004; HEEREE - ARE(H - 2006 ;
Bukowitz & Williams, 1999, Choo, 2002; Lau & Tsui, 2009; Mahesh & Suresh, 2004;
Nonaka & Takeuchi, 1995; Reinmann-Rothmeier & Mandel, 2000 ) - #1015 S A
SHRTEMNEZENEERES - HILTH - BAREEMARBEHUBENEERE
o HIEFHEZENEREERE - AR ZEMNISREES=[FEE  SH
HEE - RIRREILEE R R SEESEREHE - MIMMEERE 5 ME R
Bt RS R AR - RSN N EM R EHRN S AEEEE (REE
F S - 2004 5 BEHALEE 0 2006 ; Bull & Kay, 2008; Kitsantas, 2002; Nussbaumer et al.,
2011; Zimmerman et al., 1996 ) FEZE#ERE (Davis & Nolen-Hoeksema, 2009; Dervin,
1999a, 199%b ) B9EHK » HAIARSRER RS ETRUSENERERE - B
th - A RBEHN=MEFRNEEARNMER EENEREE - WEFEEERN
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EREE-
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FERMAHE » ZARN=ZNERGRIMESR | 2REE=NERZETTY
BigEihii > TERNBEENE RERBENG AN L J2HE
AEATEEED ENEUSENREE - QEGAREE REREBES) R
EERBEEHEESTRUREN S —ENE - HENBEEREEH TR
(T2 - R ARRKBUEENEREZTEERIHREBERRZEREF ) 88
HENER -

TN RIZEGE » AR R2 AL ERUREREENERERIYAIR
EEREERER - it (2010) ZHFRERET - BRREEEE ZNFEHE
HEJJ LR A MBIT A B =2 - GrisonilBeeby (2007) ZIfFiERIGH - FEHE
T EREINEEREERVRREE TEFSNMEMZE  THEEEEERY
BARMEREERGZGETR > aFNNEUTFEREREIESR - Palmid
Nystrom (2009) ZFFERAETR - EXFRHEARRERET ZHEEHREER
ERVMRHERMEETERRER - WREEEMINER - AHRNEH
R T MEREIE LR SR ERER O - WERIRS REBRE R A AT BB N - HFT
ERA PR - FERARR AN EEERNER - HEE FEREENSEE
BETMRAMHZERE - M - RFLERANBREEEEHRARBENRE L
EEREN - RS R D e AR B RO SRR — 2 Zimmermanf
Martinez-Pons ( 1988 ) ~ FLARES (2000) ~ PR3CEZ (2006 ) ~ AASCHET (2006 ) ~ Bl
TEERPATE ST (2008) ZAFFTRE RIGIEHY - PRz BEGRERE R TR R TE
FE - BTN EENRA TR L ERIEESEKRFE - AL - £2E 8K
i ER R B O E R R B -

EHEOCREERNEN2R L A REREEEREUSEREREE
BB2EN#EE  BRFEREE R ESRERNENEREZEY - BREEH
EEEE > BEREETHEMBNRMNES - WRERRAEEEEREIRET » SUNEA
MAGREREEERNREAED (HET - B% - 199) - EEREAES - 558
LR RN OB LB EREEE2E  ErRRENAHREEE
FRBEE 2 HERR - RSB ERERTEEFVERE - LSRN mEGE
TTBA%% 328 (Davis & Nolen-Hoeksema, 2009) B[RE - JEER - HERRAZHIE
i B P2 R LI BBV R Z 2R (Fruhmann et al., 2010 - EESERIEHEIR
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SRR AR A RS, © TR AR L e - DU R R BRI B YRES) GBI RE
R R B B SR B R AT FE B2 A4 B BGR B ERE I R A -

=~ iGmEa R

HEEH - HRFREE R EREBLERNIEARNE - TFK > BAEEY
SR FE R R EDIREN B - ABIIGERCIER D & ARRAIS BRI
Besh - B RERR S R SRR T M AR AT E B L R B B o EEER R
RS  FHEEENE AER(CEERERE - I ERERAIRR - st s
FHEHAREPELIERRF AR - DI H SRR RS - 2RHEE - BN
HETH ARG HER SR - AEE SRS ZAAR B amalAs & H BT SR EH #
(R ZAFCES - R IHIKME » ISRERIMME =} 83k - 3B - AiF5EAT
HEN =EFREA RIFAERENE - alfE Rt R ER A ERFEX
SR AT AL SR - HARE - B RGER R E SR A
2HETH - BEEHENS @ ATessl U S E RN HER - S8 F R 2B E
B BREHBEE R EREBIREIRAE - I eEE B AT B 2R A A SRR B
R [RERERREL N FRIBMAEEL T - DS E R 2B 0 - &
MEER IR -

FHA B B A w2l MME(FEPEE - R E— TR e
FERSEM R A ERUREAEEHE - B RHREE RN R R
o DMe B B2 R B K B2 B ORI T - MR B SRV BE S T T - ik
b > AW TR IR 2RI B B AR R B A - SRR M 2 A R RHE
(FE—F VB TERHFEE T o T B PRET - (Ht 3838 m] B2 (R AR A R B L BTHY
RN - RSP ERRERGETIZ S -

ST

AWFFEHISERL - B B R B AR RS E S8 (NSC 98-2511-S-004 -001-
MY2) -

2% Rk

THEEE (1999) o VEEREAAVHH BRACEIEREMER] - BV E http://www.lib.ncku.edu.tw/
Journal/4st_Journal/P22.htm
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FIEEG - ERE MDA (2002) - BIRLAI AR BT A S O BB — I
HEFRZRIBATE - FIBLRA 0 O (1) - 2050 -
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