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1. information & communication technology (ICT)
2. world wide web

3. information society

4. Pelgrum & Law

5. Hirumi
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1. smart school

2. Net Support School

3. computer assistance instruction
4. computer based instruction
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1. Muirhead & Juwah

2. Thurmond & Wambach

3. Maddux

4. Morrow

5. National Education Association
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. Mcgorry

. Song

. Howard

Chou

. Dennen

Jung

. Gillingham

. Palmer, Holt & Bray
. Nipper

0. Bernard et al
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1. Van Merriénboer

. Sequencing principle

. coherence principle

. variability principle

. individualization principle

. worked examples principle

. completion — strategy principle
. redundancy principle

9. self-explanation principle

10. self-pacing principle

11. temporal split-attention principle
12. spatial split-attention principle
13. signaling principle

14. modality principle

01N L AW



[ JOoo e SaS & 35587 5 b1y e B3 38T BB gy (o5 T e s

{683k GG 3l o i L S (55 2 S5 5 0 ped) 1(maie) Vel o Sl ool N

Cro 5 ooy s Sl 5550l 6l (b 651 el ¢SS Jde
308 Lomn b psle odd Wy s (Hb GSeT Glaldr a8
2 s g dda ol b GLaT S obsS (e aedie & L 0T 5o S35
oS el doly Jler 4 B e ler Jpol  sie odi | b (gl gimes asls]
P i 6 4 S ST (55T (sladels 1 ST a oS (16 S 4 05k g0 o
sl Al a aslllae (gl anl jolantl Ol Gde 358 esls ol | g )
A3 S Wl (=l>u| aele ) Tb)ub-é\.wlq-/\)J olesT o aids Frospus S S
C)Lwl?&i\...\:;éjfjljéu.ilij)\ijobjrac;)}.qudewlsjéjV G o auds
L3y doyde b 4y Jate 5 8bLy e Yo Tl &S laila sk KislejT s
pIAST ja $3lal Oy gty ikl oo S 1) Suli 3,05 Ol paT ils 7 Slej NE g
NENE R uwjlé)’l o3lizul (g

g k3 3)lse Jols Lt ol

2 Ay 0116 Ok 90T sl polic ol gl (fomiuw ol
o sze b ol ) O S Cab ys Jele adlge i s el glaad jo el
ailge o gatne V0 ) SV oS Sl 0ds S b Jlg 50 L (ST s oS
L osel Lils Joles adl o o gaien Yo BVY OV (Gaal 2ls b 5 a0l 2ils Jules
Pl OVl e b el Hls Joled addfe o suades W0 B YY) SV (e
b pdae Jolas adlge (o gaien B0 B FY OV dgimen b I sime Jolod adl jo o uains
Saelinn sy )y Bl e Iyomn b odae folas 4l go o guine 74 G OY 5 oo
2t e S FLs S GWT 1y Olelid,lS 5 Olawats b5 5 eslaal 3 )4
CIEF N P anlid p gla fale 5 4 oL ol s S eslinul oLL
S8 NS aled ssbten LT Cows 4 /Y walitw ST 5 /57 /PN /57
o y3) SAS 1y 5 658 0 et ls i ghro g 5L o) 53 anllln 5 50 (sl gas
3 lagsniT (stzamas o b (G113 shor o 5 Jbine S3lmil el ¢ S0
S bars 3 05505 (6l 5 Ao eslinal (LT Gamlr a5 5 Caliies o S35 5

1. component-fluency principle



35 3l oy 5 7 05led b3 e Jlu ¢ 5 liOl ) dolibad ooC[ ]

Ao oslinal (6 uite A il ST e

@L‘Ia

ol 0laT OT 53 55 4 p o b Lo o glaadl &S Sl al K5 ad b jod
£33 wl o pske 3 53 ST R L ST NI Jals o 18l 460

2403 355 5405 s sl CAl 5 CBI L;J..f.slioxiu):d)\a\b}:n

;fiuu\a_jyiuuuyu6|ﬁdgg)\j§34>;@u.rd,k

n' p F MS  Df Ss o
VA A > A R VA A A \ AR 0505 ey

AYE P>ed VB ey | ey 55

YRR, % Y s

& IYF/A4A Js

Sal (gl eddodaline (g lolas Cb‘" 35d g0 odalie YU Jgd )5 oS skilen
Jolws 53 b1y oSS w B5seT iy s bl e el ey 0o ook
@S am oplpls (P70 F= VVPE) ol /00 51 568 55 5 aaT tila gaT il
Fas s bl sme BT Shas L5 Sl SRl Bl Jela o 38
I 3y (olslan SlE o2 psle wys 1Bl e s L, eSS w EjseT
Jols Slsls Sl doys W84S das e Ol MY=0/0¥9) Ll e i
ST S TR P STANC S PN

don s p33 Bl 2 pole 03 53 phae L ST SN Jaled e tpgs and B
2,3 55 54l sxe s CAl 5 CBI Lgﬁfali 04 35 Jg!

b 5ol il el ) lolasS s s Jpdsr

n' P F MS df Ss =
p>-+/+0 /Y ARERS AN \ ARERS AN 3903 e

/94 p>/e0 /£8 ey \ ey 05,5

ey 127 «/+4 s

o VY /99 Js

c))u: Ls‘ji ol odalive Lg)l.bta.aclaw 5‘9‘;6“ odalive YL d)v\?‘ BE) 45)}24“



S [JOoo e SaS & 35587 5 b1y e B3 38T BB gy (o5 T e s

Jols 5o wlly oSS w3550 Sias s wbl e s Sy o oSl
@S s plply (p>e/e0  FW/F8e) ol /00 1 5685 haasaaT 0
G S5l S s 8bl e GEoseT Sha) 0 plaa s T RIS Jaled o 255 e
D3deme Hldie 31 3 gy (s laline gl g 2 p ke w3 LIl e 5o by $SGST
Lo g s gaT 51 Jolas ilisls 31 daoys #7448 das e OLas .(Y=2/059) Ll
Db Ot (P35 Cupds

don e 033wl 2 pale 33 53 Lsme b ST 15 el o ipgu 400
2403 355 (5405 g2 sl CAl 5 CBI ‘_;J..f;li 6 guis 43 Jg!

lw_;yidu\g&udnﬂw;\w\bs&b;@u.o Jsdr

' P F MS df ss o
e p>:/:0 /NF ARERAA A \ ARERAA A 05037 Ly

/YA p>+/+0 Vanx ey 3 ey 55

/Y £y N Lot

o VYY/FVE Js

Sl (gl ol sdalia LS)‘-’L:MCE‘ 34 oo odalin YU Jsd> o 45)}]44\.4.&

Jol 53 ally ST w a5seT iy s bl p e sl gy 53 ke
w8 s Cplply (P> /00 V) ol /00 1 56E 5 g gl il
G sl a5 Bl e (osaT sy o g s sl SHIs Jelai o 55 e
3ol 3l 3 gy (g)lalan Ssls g ke ps Il e 53 b, ¢SS
Lo g5 | gmas s 0T 1y Jales udl sl 51 desys YA 457 das o OLES .(NY=2/0YA) L
P el (P9S apas

Dol daw e 093 by (225 e )3 03 Lsome L L some Jules (o 1P 0lgr 400 9
5155 42 5 (S )ls s o s CAl 5 CBI ‘_;J:f.sb_ 0 gus >



35 3l oy 5 7 05led b3 e Jlu ¢ 5 liOl ) dolibad eoCJ][ ']

e giomn Jals 51y 3l oo s 1 st

n' p F MS df Ss o
[0V p>-/+0 Y/AVY AR ) VAR 03057 i
AR p<e/eb B/YOA /N \ /N o5 8

/ey v JANE [
o VAV/VAY Js

Sl (gl podd odaline Lngstx»ch:}&@aMLL»‘Yl{J}J?JJJ)jEM
|soe Jalas 53 01y 68 4 (55001 ooy 5 8Ll 5 e (sl Jhas 0 5SKka
23 8Ll S8 @ (a5 seT s 5wl » e (Bl Sy 03 g g Jul
(T]V='/\'Q) \Si\)j.:\qu)‘.\.aa Syl S99 Solslas &l ] C}LG u.ﬂ)b)\};‘ C‘f
23S Cogie by g I Jolbs Sully 5l des)s V0/8 &S das e Ol
Pt

23 dsldaw e p 53 aly (025 pole w53 53 pae b phae ol 1oy e B
..sﬂ.s::q-;&j:@w&gl.&iCA'jCBlLgﬂfalia}_..f«

n' p F MS Df  SS =
VIR S > 2V RY- SR VAL oo | e RPSINE-w

VZRE U o VAT YA 4 /ey \ YO o5

v/ Y v +/+8Y (P53

Or AY/00Y Js

Ssl (gl o odaliie (g lalime elas 55 n olalie WU Jgdr 55 oS ) shailes

ol 5o ally oSS w4 355 T ey s wbl e sl iy 3 ol
o dshe 5 am ) ply 4> /0 F=r/FF) ol 2100 1 585 an ol
05 03 Wbl SSGS w E5seT s s abls » e (BoseT s 03 plreplae ol
MY=27229) ) Hadoes Hldae 5,0 55 (gyloline Sosles ] (}Lc ooos ol
e P9 Loy b glaacdne ol ulols Sl doss /8 S s e O

2 5h s



~[]O0oo e SaS & 35587 5 b1y e B3 38T BB gy (o5 T e s

23 dsldbw st p g3 4l o2 ple )3 53 Isme L pdae Jolad (ot 400 9
.))‘JJ?}&)\J@MQ}LB.CAI s CBI L;}:leia}:.f»

n' p F MS df SS o
VAR OSVAY- BN /AN a4 AR \ AR 03031 i
VRS I > VAT- VAL A SVIRRRY-CY | \ VARRRT-LN %1

ey % vE 1
o YYY/AY4 Js

Sal (gl poodd odaline (g 5lslias c)a.» 55b g odalin YU Jgd> 53 &5 ) shiles

re ol 53wl S8  B5seT han 5 wbly e (BT s 03 Sl
Om Ssb e 458 am cplply (>0 Fm /o) ol /00 1 5eS 5 L gea
23wl S (B5eT hay s Gbly e (SoseT gy 53 Igmmagdae ul
.(T‘]Y='/"\)L'I{"_)_3..:\>.=AJ‘..LE.A .))\..\5 S>3 6)‘)\;&& CJ}L&S u.’fr.? (:jl.o w))_)l}é‘ f”
e P8 Lugie b | gomaglne Jol uiloly Sl Ao /) oS das e O

2 5h s

S e 5 S
sl 53 osn 6,8 sk sk dulp s Ml plsil (5,8 ISE 5 ol 3
OF pshbe 5 oo S5 a5 am g 5 Ll R LL 5 Sl el &S dom g2
5 US55 (al s 350 00 LD (s el Slaaely CokST 1B o e
5 LolKasls 5 am o ans 3 358 il p LW OT aS anw g ¢ ba,y opl oS
SN 5 61y e 55T SWesss 61 s g 535S 05501 Dl s
5 Sl Slaale o A3 aoyss ol )1 2 oS T 1 dilesls plowil 15 SLeltl
o Liy13 5l Loy 55 ol 55 OB S S 5 5 OB ST ) il o 9505 Sl
Gima ol ol sl by 80k ane 53 ) oY Shsw il ek oo a4
S ((Son SN 5T lame 53 6,83k 53 fse Jalse 4 a5 L b el
Sl el 25501 Slaasliy 53 Joled 3y 4 a5 OT (b Jolse 51 (S
Al s 3 eslitul gl OT Glaylpl 87 ol L LOGI s )5 55 Sl



A5 3l ey 5 7 05led b3 e Lo 5 kil dolibad oo ]

@ 5 ol gt Ll cpl s S eslatel LOT 31 aslsm Ol 46T 2ls 5 Oladse
by 53 (gme cohae ¢3aaT 23l3) 55 58T Caw jole Do Julv o sz
sy yd &LagalfT 4 b o=ls,, CAl 5, CBI Lgf“f:li o gn 35 Fhdu Sl awlan
Ods pade by b Cws SVl pl plsl 5 JSE1 5 SNl (65155 O
Tl 5 s S s ely 5 aia) candllan 550 05l 53 SIS 5 ATy pulome
Sit 3 RPN Sl @asn rr 6 e alal fle Jlpes WOT
Gl 15 s dw o il il s 1y (SSs Sl BseT lreyss CuiS
ol Iy 55 ol Sl 1 S S (6,8l s Iss uaie dgimes N
ol Sl b5l (Sl 8 5 )15 a5 550 s oS edre 5 5seT I el
el | goa | gimas Jolod () 2 295 (2
a5 Wbl e (A5l Jhay 55 w45 sl Ol hask ol glaasl
Caliben = sl 5 g5l o 3 o2 ke o 1Bl 5 53 wLl ST 4 55T
LS w5l ey 5 303 s Jlsliae Sglis gl e JalaS 5 S Julas
Coetl donss cpl 9 390 ably p re SE5geT Bas 3l g | giome Julu s 4L,
o 0T 5388 o lad 5305 |5 (80583 sl 5 oo Lo s o OULS | Vi | giomn Julos
So0 a1y 3 5 engel Al 1) Calbes w glasls 0555 LS55 jsba Col a6
Doy (Jg3 BBt 0T 3 oleT 5525 0 ek &KT 51 g 5 555750
Gl 4T (Yorr (O pwykil 5 Ogus ) 35 s 1) Olake 5 015587 05
e b | ymn Jalad ST oo e (S50 A 50T ke 511 (e (555 50T
A3 ko Jol allie 55 Olsea phae 5 0 Sl Sl e s Ol
ST 53 a5 e s lamme 53 e LOT o ol S Lsd e g
b lgmome Jobes Jl opl bl oo L ylsline (6,8 5L e 53 awlal s S 2SI
roote (SoaS 25saT Lame LS o 0,85k (55 p b (Sl 3 s
Ol bl 51 Sl Blod 4 bl 631y e S5geT Joses L aST ST 28l 0
Ol 5 mlie @ g jiund OSGl clalad 5 oSS 8L 55 0 omd ¢ Glaj o (g n
035 AW e 685k bl i Kos Db 5l b oS 50T (b
5 Coales 511 088,850 5 bl ol 5 bl s 6,85k 55 ol Sl



[ O00o e SaS & 35587 5 b1y e B3 38T BB gy (o5 T e s

oD 05 S asghe Gl o)ly b 4 g L Sl Sy Sl s sl
3 S ladama 3 Iyma b sime ol 03,8 oo IS0 Cialiies 0875501
el 13555 gl et Cat]

a ) T Glae, s Cudbge (Yoon) " Kl 5 (V8AV) 10 ey 5 sla
a1 O L,k (6,55 5 ¢S5 Olje 5 dinls Loy gime 655 2 Ol o Loy 23
5 Cou el odiasOlE ) 5,5 by e Olakee b 0T (sla S8 5 oy ldie
Lgoms b Ve Jolws ool S SOl 25seT Lasme (lgmn p Oledne (5,508
weﬂjyéﬁfgs\u:;ﬂtmﬂuﬂuaww)osﬂw\,L;ﬁfgg
4 g 3,18 o 5T 85 8T el olie o bl Jala | giomn sl 58 o
e ple b lsme ol Olpos AL Cand b5 68 Slsle 6l [gmme oS!
o W G Sl s psle (OYAY (51 3) s dalgt Sogliza 5 geT
Sli b e (a5 S Tse 5w Iy S o b L e ols
|gomn b gioms Jalas  Lgioe )3 352 3o otlie (60l 50 o oLy ool i 6,8 5L
Sl AL Glsme o poalie Sl (s ol [5me o)l50s b )l ST
ol e Lol 5 (60555 s (Tl e (sla U1 L 0, S 5L
3 o) ol SIS 3T g s 51015 5aT (515 ogh 5 ES 55 1 | gome L [ sms
VRY (Ols,l8”

cl;o

Sl s s g e SiseT 3 Jales  F3e Jalee e (OYAY) Lo e c(gliian 5
oo 5 oty 2aSils o LbLL asdle o&isls 0T 55 g onlie (5,81
G355 wiy ys PhD) aass 85 4l Cgr 685 Aoy oy
el

Slad b I Lsmn (501585 o Sy ST OFAY) 015,08 5 5 ¢
OVlie 46 gz Gralim i & a5 5 S i (56 IS S eslizal b (o35 5T

(S5 2SN 6,85k 5 T e SIS et 5 Mall s el 2SS s g

1. Hawisher & Pemberton
2. Jiang & Ting



35 3l oy 5 7 05led b3 e Jlu ¢ 5 liOl ) dolibad eoC][ +f]

Ol o&sls 10l

i S Il aolilas . s W i dr| s im0 Sils Sy ST
APY-\FF(V)F

33 bt a5 ol geSK LOYAY) s ol s o G pdS (0 (Calgs
5 pele olidai o adama b OT awlie 5 4Ll oSS 4 6,850 L
Y — OAQRFYF .o

o 10,5 o g se ] () iST 7 ile (VYAY) bl (il b

w5 K O s S S 6 Sl (Vo) (5 Oyl 5 (63 O S
053 5 pske 0L, b Lo 5 (SHls5 (o015 Jeslew!

Bernard, R. M., Abrami, P. C., Borokhovski, E., Wade, C. A., Tamim, R.
M., Surkes, M. A., & Bethel, E. C. (2009). A meta-analysis of three
types of interaction treatments in distance education. Review of
Educational research, 79(3), 1243-1289.

Chou, C. (2003). Interactivity and interactive functions in web-based
learning systems: a technical framework for designers. British Journal
of Educational Technology, 34(3), 265-279.

Dennen*, V. P. (2005). From message posting to learning dialogues: Factors
affecting learner participation in asynchronous discussion. Distance
Education, 26(1), 127-148.

Gillingham, P. (2009). Ghosts in the machine: Student participation and
grade attainment in a web-assisted social work course. Social work
education, 28(4), 423-435.

Hawisher, G. E., & Pemberton, M. A. (1998). Writing across the curriculum
encounters asynchronous learning networks. Electronic communication
across the curriculum, 17-39.

Hirumi, A. (2002). A framework for analyzing, designing, and sequencing
planned elearning interactions. Quarterly Review of Distance
Education, 3(2), 141-60.

Howard, J. R. (2002). Do college students participate more in discussion in
traditional delivery courses or in interactive telecourses? A preliminary
comparison. The Journal of Higher Education, 73(6), 764-780.

Jiang, M., & Ting, E. (2000). A study of factors influencing students’
perceived learning in a web-based course environment. International
Journal of Educational Telecommunications, 6(4), 317-338.

Jung, 1., Choi, S., Lim, C., & Leem, J. (2002). Effects of different types of
interaction on learning achievement, satisfaction and participation in
web-based instruction. Innovations in education and teaching
international, 39(2), 153-162.



M ]Ooo e SaS & 35587 5 b1y e B3 38T BB gy (o5 T e s

McGorry, S. Y. (2003). Measuring quality in online programs. The Internet
and Higher Education, 6(2), 159-177.

Morrow, R. G. (2007). Interactivity in an online learning environment: A
case study of participant experience in professional development.
Unpublished doctoral dissertation, Griffith University, Brisbane.

Muirhead, B., & Juwah, C. (2005). Interactivity in computer-mediated
college and university education: A recent review of the literature.
Insights for Teachers and Students, 11.

Nipper, S.(1989). In Mind weave: Communication, computers and distance
education, Third generation distance learning and computer
conferencing, eds Mason R, Kaye A (Pergamon, Oxford, UK), pp 63—
73.

Palmer, S., Holt, D., & Bray, S. (2008). Does the discussion help? The
impact of a formally assessed online discussion on final student results.
British Journal of Educational Technology, 39(5), 847-858.

Song, H. (2004). The perceptions of college students regarding the
instructional quality of online courses delivered via WebCT. In E-
Learn: World Conference on E-Learning in Corporate, Government,
Healthcare, and Higher Education (pp. 2141-2146). Association for the
Advancement of Computing in Education (AACE).

Thurmond, V. A& Wambach, K. (2004). Understanding interactions in
distance education: A review of the literature. International Journal of
Instructional Technology and Distance Learning, 1(1). Pp. 9-26.

Van Merriénboer, J. J., & Ayres, P. (2005). Research on cognitive load
theory and its design implications for e-learning. Educational
Technology Research and Development, 53(3), 5-13.



