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Web-based learning;
a systematic review of the variability of interventions
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Abstract

Introduction: Educators often speak of web-based learning (WBL) as a single entity or a cluster of similar
activities with homogeneous effects. Yet a recent systematic review demonstrated large heterogeneity among
results from individual studies. 266 eligible studies were identified comparing a WBL intervention with no
intervention or another educational activity. Purpose of this study is to describe the variation in configurations,
instructional methods and presentation formats in WBL.

Conclusion: Nearly all courses (89%) used written text and most (55%) used multimedia. A total of 32% used
online communication via e-mail, threaded discussion, chat or videoconferencing, and 9% implemented
synchronous components. 24% blended web-based and non-computerbased instruction. 77% of WBL employed
specific instructional methods (other than text alone) to enhance the learning process. The most common
instructional methods (each used in nearly 50% of courses) were patient cases, self-assessment questions and
feedback. Educators and researchers cannot treat WBL as a single entity. Many different configurations and
instructional methods are available for WBL instructors. Researchers should study when to use specific WBL
designs and how to use them effectively.

Keywords: Web-based learning (WBL), Educational Method, Medical Education

i

43¢ "What do we mean by web-based learning? A systematic review of the variability of interventions" alés aas 5 allie -yl
Cad (V2O B YVY axis jl) Medical Education alzw ¥¥ o)l )5 a8l jLid <)) San 9 David A Cook

g o3lw,s hamed.bastin@gmail.com  Slis 45 1l acad o3 )3 plos . cptasly Lol ] gtuane 012 g3

AVVYIY i bydy AVANY llio cdly)s



548 alaSiSG) (objgel (slaiy) dcsilre lon b oSy s
oo (slound dadigas VIt Jold (6, 50L (slaanl s
Colos sl 3)533l 5 (29,5 atslie g b da ol ¢ Lol
Sl jdiz (gly wle fne (slalilas o olse) 4]l g (W5 o
9 33 Slatas y9p0 (V]38 a5 (w300 )] ) (gjlensd
3% Slallae Wb e jd dree S9Senl WBL jbTke
NS b allon o B) 2,5 5 sl ] o 31 ol
B30 sy Sl |y lacglss oyl (gl 9 bjeel slaz )b
dytio Cautlo WBL &S Cllas ol cogpio S p> cleMbl oyl [¥]
ol ¢j9y0l 4 U WBL Cldllas )5 b 565,55 a5 oyl g G
1) ] g0y 05205 (29 5 105 (sl jlll o luslay 5 it

sl ol g (g0bT o U5 asgua V-

LV RY-F

(il Jelie (hjel 3 (WBL) g (e (6 S0k i
P Sy oolve pled Ly g [V] ol 4Bl (328 Co ey
5590l 0y9d (slawpodle yols Jb 45 b g sasxie VLI
Oretd Sl (oo S S al b Y] S ]y b
Ui ogdee Il s )b Sse ysba 555 WBL o @i ()
el mls cul gasis WBL (b o 55 i
b alslie oyl Jobss ) WBL dslie & oy (ite (o550l
D2 olgd diuly jlows (5L e 5 (518 0y Clegge
Wby SaSay Sisel 3 SFUS (sl oo g ly I
oS gl Meo) ain g0 5 bagss ololis (CAI)

035 «sogad bjgel Ale Silite (gl ol 3 'S5

Ml ciy)ls (Y Jguo

gl ool Kig S s bawwgs a8 basmiiily o bl o
g0 Ll Ko Sl Gy by o lgoetilsy (s bl Sig xSl
. o . = W. ey
5 Sl Coel |y 2ol Jgane jgbar (l 0)99 S Sslatnges 9 @y drwgs i gl 008 )b 6)l38lp 5 oS0k .
S oyl gl 5 losen it 9 lojen by sl g diuo Sl 0)93 @lie 5 IS Sl )l plulis > i
Ll
g o plosl bty Co b oabg il S lgalule aisle e 5l odlazl b as” bl le b)) Cuw b oty
Soig S ,
9750 JIst
i3 S 1B eyt S uls bwg & S5 ae dlacolucy 9 (JUyes ©Vlie JolS e olow mbie daclus uils sy il o
|y TM g5l cslose Sl 55155 g 5o ygym ikt 5 o o] |y 2yl 1) slnoges 45 Dbl Sole Langs Jprons e
Ob399l Mg (sl (gdmme Az pm) s (S gy g sl TMciygyyoly ) ogud S 08551 (Solusas &5 iy S oaliie T;j; i
b gilodnd
W oo S 1y (gilwdands 3l 38 S (il (gbyylows 905 Lo 0 Sol Jolas 4y g WS oo i |y (aBly (S5 oS kb "
SHibxe Hlow
oS b ygb ply JUil las o diile (ol By 1 oaliatl b g pulip 53 i b 0)9d 0AISES 1S 93 G (lojen Jolus
' ' . Olojo bl3)|
[¥] by g
Jalss (3o xim o plonl oletity o518 &S (sloygd 53 Joile b gy (e Jwe 093 o Jgomo yobody £ Jlyituw bidyy Jolea bjal
Lo dge Sl g s
253 ol ol9a] 5l gas Sy Jold ol San (gatsg ML gatsg o 5 id ot o DM Glojen Jlojl  uilylS
[¥]25L (2 pcaly (m) abl) domio j) (S 2do 059y b (299 29249
085Sl Cluogad b bjls 4 Zuwl > (adCas b 0yed (dlgize (13,8 cunlio Gk
2955 S slaofgy g W5 (il o5 el wSle placylld Aawlgey (B (6550 daw (VL GBS Jolss
350L Glial 4 pbcwnd Jutwd jglaiods (9 13 5y b s ) giils — gy b gomiily — 5590l Jolas wslo
o 2l 3590 1 035,500 @ enday))) leMb 355
i 5 350 g )8 3 bad gy ygoty el sl W Lol (oY) 4 g 3hoplosl (el (IS5 ALY
o lgsa b (bl gt cly asio oyt WL & (B3 (Bls Jlon o ol )9 b adyl ) sy b log )l sloaiged T
i 3 iz 3y90 e o | Jow SO
BHAES wjoe!
DE] s 5l ol 5 ol & oMbl 8,55 el olySs & Sd clbcgled o ol loss & Vlgtes dadiges 5

STl |y pwpd odle p lingd lalus )]551,8 amd e ojlal 45T Sod )L (gilwand S (8 Jg Jlsie &;Vw o S gbiyhbes

Lol (SYeb lojise S sk ) 0)93 <SG) Cawl 0y90 Jgbo 1 LS JBlis (LS pwpd 0dle S5 ol Jadua (¢ liSalols

29300l o yiwd (gly (] o3 oy lBam (o)1 Alol lgicds 345 )l duls o 53 s w)d odle 45 plaS 5 Lol dgu5 0
S 0ol 093 )3 dlads > o ded b 093 (glyime it jl Kgd B ) S]b oS ol p5Y

Vol. 3, No. 4, Winter 2011

WAL by oF o lods (¥ 0,90



WY M tae 6 iy €938 Suilodtn 5950 109 2 (S S50k

i) 5> el slabgy b dblie plol pae b auglis )
s (s ©ygon Jilis) WBL o)lge juiey ) s
WBL ailie o)lge (pam 3 5 48,5 )i 3 a2 LSy 5ls Lo

sl 005 0313 s g i ydiay
K Sl Sl sy ol adlae § i
1) Oliie (o iz sl 4yl elge g (obigel (slaisiy,
oy s pely S | lbabjgel MBIt b 33l 0 08
2,8 Jalgs Jupand 1y 00l (ol amlgus slowl gs agh 4 45 anles
Wgiee (kb sbigel sl jl Jabe laods opizen
.S odlel 0] slad )8 (6l o lmosl L1y S AmdAxwgs

10 F] sl (o yiws BB slaan 35 51 ool slass b callio oyl

S5 %95

Sl %) @9 2 e 0)5> bl Cundse 3550 )0 M
P OIS oSl aS (olKin 2 0ind gy Cumdse )50
e Jobo o 5 j90] Lo 05 550k CuBge (139 (6,50d Cauxbge
sloglis) JISal 1ol 008 ) p0as 0,9 (b0l )b 5 0)90
el by, g (bl (slailsy ol 3 'S5 e’
sl (Y] 455 o colen 1y (550 (slaan] p &8 e SiS5)
sobar bl s 5 lably JW) fuzmen (Y Jgi2) wad
VPRI N

5 Cd)S )3 gesl 5)9,@7))& b 03> dawgs CleMbl 008> 48
3l b oleMbl jin ] casas oYU i 51 b b Mol
Iy SleMbI DAC B x5 [0 F] dol > jlazd | a4 YU wess
203,919 bl oo (Bigel JICT g ba gy (om0l
S slygye b (olar JSday) gl sla gy n iz
SAS | oslitl L leMbl 5,8 55T 1, LSl (gla s 533!
S GIF iy ciedin ©jgods (rimen S s 902 9.1
9 5 B0l 0 b |y g 2 (St hgel o5 JISST g Loy,
A5 03 s gi Hlard] jgboay

Yo (o) 5 Jols oy gl
ailie b aslis pie el b WBL auslia 5,50 5o allis Y55
Jsbo 3 g obodr oI5 slaws ad ol 103 el
sl sl lalllns (3 yl3ga3) by ol adllas loj oo
L by g e adlio dunlis 350 pd Slalllas gy g5 o sl

Dgr S & gy (Jy Sae (bl Jold 5)lge S0
0)95 (Suby Olgmdily 9 (3 w090 (BASCSHS o Pals
looyg> powcSy 3l i (Y Jgio) K392 45l polisylS objgal
kol dwyio iy placuadge jloiySol HEuus eS8 Jald
adlbas sy Sls o Slejte 39 lislen oy b

Vol. 3, No. 4, Winter 2011

ael) g 1 (st (slooygd Bt Jglo g e (SIS S8 (Y Jga
(Col Y55 gg0mme J) c¥lio dluss o] 2,1 9 a0 > 533l 5

Sy
222 S <9
oF
¥Y (1Y) S5ty 5 Sy sl
sl
i, Sl Sy ey
YAOA)  ad) lid)lS (bjgel 3 oS5
£\ (10) o s
(V) ol 5 e
¥ () O sy oSS o5
Ve (F) iigel 3 olSeb s
V(- 1%) RCPTTIERS
W) U95900 53 olilwg,ls
) o > s
YY) el 53 %us alage Jélis
YA) el 3 S bl Jelie
) & 31
Ve (f) Lw,|
v (¥) PR
T OS] ) bl Candgo
ne Ol ) *%p,93
. oY el
5 (5) B 5 Jlos (5l
\VE (55) oz &Y Jod (1, 0]
YAy (vV¥) ol g (Jld ol ey i
i Slojlgale judy (Jud ol cduy) o g0
VVOV) Do S onl) Jubt ol (ol oy
Y A() N
FEE AF (AA) ALY 395 duone
o) ueuinl
HEEYLF(FF) 1) ol )y Lo
kg (\") Y
YD (V) wan V¥ 0,95 e Job
FEEY LY (FY) cn ¥ ) ot
Y. (\\) Y
HEEDE (YA) s 5o ) oS
#EEYY (VA) PR IREY B N
HEEVA (YY) el Y-¥ o f:l;:’ ‘)
HEREE (1Y) colo ¥ ) i » ol
WY (YY) oy

1203,S s yod 3)lg 015,53 05,5 i Sl BaLS S i Olalllas ) an *
39y ddaie (glacamBge | 0SS Wi )]5S1)8 Jolds lilllas I de FF

5 FkE

A5 Al el slS (43,8 it | dx Ao,

ale glsises |, WBL 1,86 liiee 5 olySjsal eJls 1
i 53 gSan bd SIS alio slocalled ) (2g)S L ke
I, WBL 5o 5l 48" aiily (aw {¥] jullllie coldlas 25,8 o

WAL olcuo oF o lols ¥ 6590



Ol sl g gobT ol dyguzmo YV

 ohjgel slgome Hladan bt (oSl ki) jolated,

3y90 53 08 piiie LB IS )3 0593 (s5UsS oIS gl (¥ Jguer
Cg 2 e 500

HKeY] .
L J!
oIF
YYA (M) Sl o)kde oy
Vo7 (F) by wlio ol olacsy
AY (¥3) ExSb o pde il I odlawl . .
= st S
0 (¥Y) Jrocsl 3l s b p ainlie fels
YV ()¥) Jeosl atsls 9 rymes
™ (n=Y£#) o9
Y& (V) g9k
YO(R)  og (o) plejen (JSG yo ) anls
V¥ (0) iy ol S
¥() Siome slond (g il
¥ ¢) (S35 095 «Slyw) 95 2 9)
YN (YY) * polaid] cla g S Js
V8 (¥) Bl lon Slyps b el ST gmelS pE
5(A) i ogad Shjgel seoy9d 1y
¥ () elEilel ey yms o3iawl) (oS 5
Y (") sl slost floderd 9 S gmals ;I
() 4) Sgo b by orslans Gl (n=50) (o2

(9 2 He
Alssa 05 )by ot b S gl Juad (JUjg5 Vo 4y olazd] glaguilss
NS o 0) Ll ] 0 (s 09 I owsd
S o 08 Jito (5501305 (glp ondais S Jais g ylidgs Sl 4 Wlie ogas b jgel
o3l Loy S Ly (ooBly Lo Sy by g2ty ol ey 0083 sl b (o8l slows (sl Jolus %
Jodlygios & (b law Slos b (b jael 48 ol 4 55 L )l o)Ll (8550l s> 90 L L)
2313 0,8l s oy i 3 st LS b0l Aiile 2l e 13 (Ubjgel 1S3 bawsgs 014)

wwjigel JW!

9 2 o ooguad (Gl y 550!

u»)9A| W W"‘ ALV JL» P e g ¢ (ke 0)9 U’Jﬁ‘
by lp pdn (wlidcdl 3)90 55 wloydin ogad
iz glo S ol cunss Jo5le ¥ [F] ol o )l (S5
SlolS' (g) (S SIS 09 (SA0S 9 4)ldgl e Lolyen ()
b oledbl 58 0 Spp Iy e il sladlate (i 53 glS
Sl gei oo Dbk (2bj)be Jlote sln ) puin v
(Sl (35 5 g8 Geuly o] oy cslety Stz Jols gt
Tudgs «auw Db glagunly gy aidldmngl  Aulai b JBE 4 Jb
N oo 40l a8t 6 Jsb > aebyp g2 Jgn¥Y (y90]]
DB ouSisly wiloulis” o dlab]y abl VW bwss oAb a8 S

Vol. 3, No. 4, Winter 2011

Do opd BByt Ol e Loy® (sl ]S
L Jsjle Jlte plgisas) 0)53 doly yo 3 e Job (38 lute
(B IS YA 3) 391 aaids £+l 28 (5290

804
50 |HOther
0\ and CAl
£ B NI and CAl
2 40
i ONland M
3 B Al
a a4 |BM
c ONI
2
£ 20+
=
=

—y
=
1

Dml Iﬁl'-;:I.:l S : |
& *\“’é\ & & rf’é) vE”Q\ vE’& q,@rb qub w@b vESSb
‘ear

g 2 e S5Ok o 090 > Sl dass o Jlaj g, () ylaged
o351 dumliie 95 ol )03 Adlis 09)5 L alilie o b auolie 5
ooty =NT 50,87 (5155 1) dunlie 90 Ve 1 pudmy) LS 0 yauidio |
s)ie =CAT (s g0l sile) oglize (glabbesy B S=M el lis
Je lgiea) aeelom )y (claauslio =Other s aill, oS4y 5540l

(8l 2 et S sS (295 slacld Jlis s awlis
KoL, (3o Ly s I35 Yo A g YooY el o (sl cleSib)

Sy 00 JeoSS (JolS soprinn cn 3l )b SleMb

B gt (pam Sl (ZAR) laoye LT &) o B o 5]
9) 15 plosl 1 I8 ol a8 olegl nls 1,3 odlizul )90 1y ol
Slogbli b g il Cany) bas sl Sl (0313 plol o pdmy
‘.mo)gé Zaa (Y‘ ng) ..\3.); o3 lasl @9"‘\’9 uu‘).mf b (w‘.m
Lwgs ks LU (YY) 090 AD L0555 edlil il yiix 51 55
S L (Chat) ey lgabubs aisle « S Sl Cany
0l5; slaadge (Z‘\) 0,93 YO cggammo ;3 .38 odlatwl o9l
2 e 9 09 e Ghigel )93 701038 |2l ] (ol jem)
b9y 0 5y lagslidew 13 3lse Sl i S oS 5 1) bl e
Sl b (AYY) polad] slaguils (180) Sa g8 sloog,S

1199)
1y 0525 o0l sl sbg) (YY) o 1 (siiao 0099 Y o0 9020 )3
A2y )54 (6 82k (sloan] B )] (sl (e e 1 i)
(2538 oolizal Wnog3 70+ Loy 13 S ya #5) by, cn i),
2 A Jgia) 13503535k 5 2biybss SVt Glan sladiges
(s 65 ) Sl 5l 2V sk boygd powcsy 90>
(V) oy93 VA iy ol Jols 505 pawcs Jg sl

WAL by oF o lods (¥ 0,90



WY M3 lae 6 iy £ 938 Suilostuw 5950 109 2 (S S50k

2 obemiily [A] 5,8 S5 1y by 29 cou 5 Suin
Gga ¥ 3T ey bd s laabids oy (2obl5 51 o3lisl | laog S
dan gl ainlio 5 03,5 S 3] Jgol b aillas ooy
ol b )3 cglas) S0 (g Jlol) oo play 1yt oGy
S 9cdS Wilgie HEMSCS 5 o Canl 0dd a3 lejls ply
Sl sl & Gl 2 390 o b g 990 Gallao | (s13lL5)
S o> oo dlewgas b

2 [V 1o s g oy (2l sladaSe 350 50 (Bigel sl
ol ol Sig i) Gy Joslo ¥ L ¥ 50 S 15 catim
Sl bV 9 gy Sy el Jlye S iged lon
09,5 & HEAS S Wb woMedy .03 S o cidlyyd b cleMb
Y gt Aiuslgs o a8 045 e asd ) Sg Sl sy dinlio
2 oS Ylgin 4 5 a8 Jloyl Ko JBasesS s gl |y
Js (ol |y Fgcas b wind gl azih bl &5 J)ae
3y90 3 (Voo ¥ Jlo 3 00 ()135) ()l (2920l 0593 S
sy S g S Loy dinlos | oolitl o] S900,18 s S| i
Joli glainf 095 ul MW ] a3 g0 81, (lojor (e LL3))
21 laggeilags 5 53)50 Slalllas lgemiils g aigejlogs
258 JolS S g8 5l oolitl b bas, SasS clbog,S
Sy ‘&&?9&,5 )‘\ odlatwl b )‘.?)'9.0—' b Cradd Olﬁ}?u&jb
233)5 5185 b)) lgaluds dislis 9 Sig Sl

D9 32 (Fao il ;05

ool jlodlizal b1y (algsia (gs (il iS50l
o 0 )9lalo ST (29209 (il 1S (S g3l 150 plosil glite
g ilme SBT3l g o3l wSg

b(glojon) 055 gy il sl onlial ¥+ oY Jlo 5 (slallds
53yl gl |y (ISDN) casyw p odls bglas 1 onlacl
Ohigel Wigei ¥ 3y50 53 o (gl 593 o) b gy ¥ L olSs 3,
Sly g my &S gl sy glp Y] 8 28
$bly » e sy ol BS Sljes jl o0 eS8
A odlitwl (pasud

gy adllas (Bigel pslatads |y gloygd ¥+ 8 Jlu > (slallie
b oy pthas (53pdl olie’ jl okl gl JLS)E 4
SooSe Jold Cy p e pogad Ghisel b oygs VY]
Nos2 Vb 090l o b 98 )5 5 (ol g
S5 o shigel og 3 (0283 ikl slors S 5 (A8l Jloe )
anbae (lojen (Shreg) il @S )lBle s 5 WSy 5l ekl L
o 5 am ol wll (6y98 3,955b Glaw GBI 3 ope S
Vol. 3, No. 4, Winter 2011

PP ywd

Slply gl oSl Sl ookl Y+ oY JLo 3 o)l
2 S8 ohentils lp g peloly welocSy Sl 2]
5 ©Ylg L 2j50 ¥ V] 5 oy &l iy 6)1ye 3550
Olsdils g2 00b all 350y (gl B0l 3,80, o Jlina,
B39y ks gl T ol e b b sy Ml saalie 4ly
Jlo 2 &) g 1 e sopad (bigel poucS (wl)] £93)
Sy 3 (Al g iliygl Ghigel 2090 )3 (45 ptzie YooV
YV Jols 095 cnl [A] 392 635 30 s p9 Hg il 3 (S
I 5eS) obsS (g sloculS 5 £S5 oo pglal (e aio
S Uhgy 4 bgrye a9 dlste 2L oLt (gl (458 V0
Ot lp ) elSung o o Wad Jbly besyj, oy
P Ml e ol (ypizman 093 S Sl g & 325 Jlots]
) o) S g 05 yge5l 93 digw & bgiyo (slacisis 300
P byds Jol8 e sl (aladign L gl

390 3 08 piie SLB)lS )3 (156sS Bisel slaytgy Sl (F Joss
Cg 3 e 50

OIS s gavab o995
Y- (V) spege b rorad il
R et

VAY (SA) sl b s

YA (VF) oS o by sl

¥V (\A) S Mo

- (¥o) (3955) 2>

YA (FA) Sgdxals 5,8 EySl g liSdlold
VA (V) Jaban (o JiSalols

A¥ (YY) o=k

a¥ (vo) Lgie Jolai

A () YU

aq (™) sl b s i o5 b
) ud (Y 1gw b Lrige)

Vb (YA) 2L; i

VWA (FA) e Slowt sadiged

V- (¥0) e byl

M4 (¥o) e 2,934

YV (V) dSege oW yd SIS
WY (d) de>90 gt -

il Oldyle]

¥ (V) 9290 e

D9 2 (e (o dbo
e e Al gt JGT ) eolizul b 1) b3, das g0

3350 > (Sbiy (257l 0)93 S (Jle plgieds K3)S hipes

WAL olcuo oF o lols ¥ 6590



il dols g GobT ol asgamo \WF

3901 Sy,

el gz 2,59, jloalatnl Yoo ¥ Lo 3 0ud pdiie (3135
BASES 15 (5 cnlio a0l Jold &8 S5, polie bj0e]
oS (6,058 05153 0553 (nl [VV] 403 oo 28 ccansl (53],3]
5 wsed Sluep xSl W)l Glp Jlen polad Jols
0Ol g E¥Igts &y drsly oluly (b0l (glgiome (gjluculio
AL slagty) ST oky gl o)y SleMbl el
oo WYL Jo oM baas flojlu 1 (1055 (sbaweMS
3l il 0y9d BASES s a4 S8 el g el Canday
D)8 gl s

Sl b bieel ebagdy YA e 3 5158
o b Joilo po VAL 258 ) 9090 3590 )3 ST 5
Gl oyt BCon;) & (Shee > A5 geyd lanSae
5 Jlgts ol 4 bgrye (950 SleMbl I gy 45 widh 0
W5 o Frwly Cawydl dx lis sl 1) (gin gt &y sl
soye Ngp ole Wilgn a5 ool 5 S ) hasye Ml
..\J.B;L;o

bl 208 el 5ok ) sl 1y slojus sl sl
so0 WBL 3 1) ol sy o jlaiay o8 (joel (g, ¥
b 200)S rw (Solomr sloo g dal [B] il 0 iz oo
S Canlgd 3 dds 031 s g Vo oF Jlos 40 oS 0 S g; oyl 51 (S
S diged AN (JUbg g bbdiged oo duwlie (lp (1518
@ bl labs yo wglite )93 (paix )3 cpgd A pe 1> V1]
gl 2L b als)be el & gy 53 2,85k b )51,
Sl pololp (Jle plgisas) s9r (pased el 3)95k el ai
9 (092 o pulall gy 03,5 Jas b ool Gl 43eSs 015,80k
die b e o Slae b gl Ly S0l sl s Ygans
Il )3 0 puiitio addllas dlwsey a5 (g 5bojlon) 3l o @l g
‘)u‘)_'xf‘).é A;JUa.o ‘y.\:s). ‘P g 4l>).o).> .([Y':I..\.«:\)b)‘) C).A:\)Y"A
2 (hS5) 835 Basis JleSh lgme (5LS gyl addllae &
IV ad ooy sy Veorh Jlo jo &S daoyey opl 5l (S
g 03,8 By ailje) Sig Sl oy (b phgmdil
s ol 4l Sl o b3y0 5k g diged e Jlgto S plaS
A5 H1SS O lgiw les b a5 > aan ¥

Jr u.nf%,f e dl}dq KW )\ oslatwl sl d*i‘)‘ 0950 L;Ui';)‘ d‘ﬁ
ol glal (glods (pudinardl ) osliil {YV] sy ainlio (glaog S
@B nb all b Ko sl cuny ply ojlul jials” o [YY]
Cuy po 5 oledbl 36 oyl bay wledMbl 4y
IVF] s 00,84 S3g Sl

Vol. 3, No. 4, Winter 2011

sskitods 593 ol 5l il i bawgi (m9)S anlas 3 (jeel
53,8 S b gyl st

L1y (eg o it Jlsam) Dl Fee® Jlo )3 (050 4
Elluminate Live!® BMe (il Lo 3l ) oslizal
M grd ol bty sl 0)pd Kol ond Sl
o 5 25 S samlie 1y iy Musl b gzeiils danylisg oyl 53 [VY]
Gy V15t 3,8 ol omsges 85901 b gl s 1y 185500
Sl g )3 S92 90 Mo jlodlinul Ll (la Sy Vgt &
33)5 5185 bl e 5 s b (ol (1oL

S5l o jlow

GF Ve Jlo 3 a8 (S (IW Jgol 3590 53 lojgd
P D00 gy ]y g 2 sie (5 3bre oo jl 03litnl o
Gub ) pialed axiio 59y olon b (Sbjy gzl )90
5229 9 1o ¢ yte jl oLl b jlag 5 05,8 alas &gt (o
Ml (39l 5 (sibre lon gaiecolsy Sb Wl
iz il g byiye CVlgt i g g5 4 odelCunra,
NS gl olisylS b Sy ke it 331 il o
o (ol S My (o pod (2B lio 4y g WS O pgute (S
(shaie 3535k 4bl) g 00 daite Collad 09> S sl goeitily
Sy e ]!

S50k Ca pre S

Sl 2 e €5l Capde Slapiugs jligdanie (slooysd
S5k o e caliseo i Vo JBlis () Jgan) 263 S ool
o3 02litnl 3590 )90 cul 3 015 Lol (slvo 93 gy (5 )l
e psbarly (Liags bt o Kimog I 6)lws 9 <85
oaliS by Jols) WebCT (o)bs (sl L5315 dawwgs
3)lse el )3 (615 3,155 5LV + J8las) Blackboard™ g (s
558,85 5148 ealatwl 3y g0

3590 33 (PBL) dlue J> bl (6 153b 0,90 (51 WebCT
o3l 350 b 0313 gy Vo o0 Jlo j3 oS b sl (g5e)es b
V5 il jl i g doxiio YA ol )93 ol [VS] )5 )8
295 cgled g iy glacgiloand )53k b (2bj)bes
(e By (sloply) lojon CSgS §lestizal | s PBL
S ey |y ypglas am3 o 0jla] HEALS S 15 4y 4S) s 45
Jptlao sils sl 5 ()38 STasl & | Sl
w23obosile g olyls 1wl WebCT slajlil g ylojon s
9 e A (S 9SS Jured |y glie 9 oy Ol
5 3ga L2l 1) agygefl i S oo ) galuds (gloatnlio
A3 all 6y58 @ygonr ) 3,55 5L

WAL by oF o lods (¥ 0,90



WO M lao (5208 8955 Silodtumpms 5970 129 2 (S 55500

Ol g cpwlome (Y dga%

g 12,8 GBlo 1y Gbjsel 2y 0,0 (sl Sluzr (b)) Nix
b b adllas clag b g EM3Iao j1 oy gitali s ailo yol o)
L Ciogs iz 0313 ploxl U3 la gl ol &5 0ty cadllne
O3S S (slyr dedin O yguods o gl Slalllas LAk duslie
3,590 Olalllas canl (Sew Jg S bl 0315 Oluoguad
S5 g g0 Olalllas don a5 b )] 51 aisl 039) boS 05051 lomay
Oldles gly owlie 285 glaooly il glawlis 0g)5
ol 2 s 550 5 e gt S il ol (Sl lie
5 oS adllae slp )55 y9p0 i 9 8 (lgie adlllas
adllas oyl pyolos j1 4 A5 4 S e oMbl ity SaSe
0AbCulin) Cou (se g (65wl 5l eolanl b Clalllas g
2 gk jl JolS 4o all sl 1) b o8 o0l ks bawgs
Ul gol> cond ul 1 loJlie Bl gl g 5 4o (0
D15 lols (sl

claal b ogs glyiea WBL (o a5 4 sl Sl laime
S 35 s g Lgigsiss )3 (6oL sl g9 o3k gl S
aalllas (gly e 5,505y a0 o Syl 4y 1) (603 paes 0]
o3lizl (WBL 039 JUi1 5) WBL jl b gdgeds oS cosl o
$9o JSbay WBL I o plodl plSin oiilsi o 4555 5 oS
ol 4 ozl (o350 Gladss jo laid wlawlie (e edlal
Sl G g e Sladod 4y sl 0ud )] Yl
)l (e Gimg3 ol L WBL I pleoslizl (05053,
oozl (objgel (s103,Sy ) b w0 0329 ysbod sy L
D &) LB slaygpe 10 g byl )0 oddicanng adss Y gt g
JE0 0FE FY XV O£V ] aieoj ol 3 sl )5 L olpem £+
oriy A8 e Sty ST slagiagh sl ol el ges
Slosliol (3lodisge g 55l yion Alusgts |y (b3 b0l Slla
Glialofg olho (sl K05 (50l slasS s 5 (5595555
PpdSy alss Sece 1518 9 0k

8 5 4o
alllas oyl o umbe slbcinog g a5 sloasds I oolizl |
Mol busgi 0054155 )5 (S5l (l)Sag) ) (orsg v
ol Jlodliul b aiS oo pgal ]y 'Oy (e 550k
P Gy bl ojgd &5 ouidl)d deialy plyieas [V] S5
g 0k Gl S colojenpt aisle (ogad hjgel) n JSC
Jols iy pes plosl Jlzo plyieas) bjoel slogsg, o
el 3 piomen Wojed )b 58 )l egs g (SLS
plear S 390> 53 ) 50> (ebjoel clacyllad L (phdasS )

At £55 ShI (g g2 (e g ST 3590l S

Vol. 3, No. 4, Winter 2011

(kB 512950 Uy duny o
ot o [V 5] il Jelio jsel 15 (b sl
al3lie pae 4 s CAT oS ol o3ls (L5 [Y5] 505 (590l
(st 9390l (Sl by & s (TS s ] gt jolods g
Sl gy &Sl odly i pismed il glaygge (sl iy
520555k «liy o3 plol ol (loguas. 13) Cilises (0]
O] 28l Sse 615k @S ) wollas &ygot Wl oo (41,55
baid o amdly 35505 (25 @l Bygpe pl (Jlo 2 4 [TV
2970 2 590 Soygd Jl (3929 Cyge ) (6 paie Sl
55965 5l (609450 (slaaoMs ladd b (sl yg e 500> &l
ol ddllae [YA YA] Slodly )l eolatwl 350 (sl yg) o
g b JSs Syl Sl (52 L) (A5 (slajgye
Obe 3 Sleogad ol gy g Sload o3liil 45 (15515 (sla b,
$9) 948 (o Jol5 g (e sla0yg3 3590 53 Juade sla Jle
JIT o (50iS5 dnngi 3590 3 ] (sloygpo 9 cn L ]
olSl sile wiis ooy sk jepe opl a5 |, WBL
Wle 2.0 Gy slaylpl bMasl) )5 bwy srdids slexe
Second aile by (g3bxo slid o [¥Y &+ ] (b Sg 9 S
S0y cddlllae pl (slaadl [YV] col 038 Ky, Life®
@l b glawlie clllas eyl s @jg 9 ©byis Syl
ol guan Y] 05 piito i Jlo Ve a5 CALs 90 13 (55950
oles Jsb > s pRedz iRl lillas (ol aon (Jlo (sl
Wbl 5 e dl3lie 93 dunlis 550 43 Olalllas g8 5 i )l3S

A o i |,

S L)l Shmgds 5 Shisel sl soge slotoly lnaly
cpl 31 B 3lisel Sel WBL Lawgs onebolsl (slad Sogy
p2l)f (Sl S8 g 2lae Blial (clyy 1y (glaiboy bjsel
WBL L wilg e giime 5 oLBjeel Jbo 2 4 05
b el S 5y g)lads b ojie cunle sica,
Mo g lyS1,8 ol cds L sl WBL jl ealil yusly las
ol o3lital sl |, WBL &8 lesl A28 syt |, (65550
5 1, WBL (sla gy 5 JIST j) ansmng civo 12l 38 0
allas 1, WBL o led] S oy ol 3,509 ol
Sl ;5 S Cho g cdd b1y dimd o plodl ds )] L asS o
2955 Oon S sl 4 dagi L) dulie 09,5 Ll i glawslie
55 sbsS BIF ol p edichog Ol bl o
L) 9 o siglgiss Sl (ualy sy g st WBL sl
g 3 Jol5 ainlio (S5 alols iz pn iy el e
Bl g S o oo (550l oo (51 1ok g ln3gai,
(VP ] olis {YO] julo d¥Y] olusr 9 571 conl (sSae
soail b olyen 1) [YA] 030,57Y o [YV] () SKan g gre/
J0] olo dedguw adllas (pl oy

WAL olcuo oF o lols ¥ 6590



Evaluation of an online analogical patient simulation program.
Presented at the IEEE (Institute of Electrical and Electronics
Engineers) Symposium on Computer-Based Medical Systems,
22-23 June 2006, Salt Lake City, UT.

20- Kopp V, Stark R, Fischer MR. Fostering diagnostic
knowledge through computer-supported, case-based worked
examples: effects of erroneous examples and feedback. Med
Educ. 2008;42:823-9.

21- Kerfoot BP. Interactive spaced education versus web-
based modules for teaching urology to medical students: a
randomised controlled trial. J Urol. 2008;179:2351-6.

22- Jedlicka JS, Brown SW, Bunch AE, Jaffe LE. A
comparison of distance education instructional methods in
occupational therapy. J Allied Health. 2002;31:247-51.

23- Tunuguntla R, Rodriguez O, Ruiz JG, Qadri SS, Mintzer
MJ, Van Zuilen MH, Roos BA. Computer-based animations
and static graphics as medical student aids in learning home
safety assessment: a randomized controlled trial. Med Teach.
2008;30:815-7.

24- Kemper KJ, Gardiner P, Gobble J, Mitra A, Woods C.
Randomised controlled trial comparing four strategies for
delivering e-curriculum to health care professionals. BMC
Med Educ. 2006;6:2.

25- Chumley-Jones HS, Dobbie A, Alford CL. Web-based
learning: sound educational method or hype? A review of the
evaluation literature. Acad Med. 2002;77(10 Suppl):86-93.
26- Bernard RM, Abrami PC, Lou Y, Borokhovski E, Wade A,
Wozney L, Wallet PA, Fiset M, Huang B. How does distance
education compare with classroom instruction? A meta-
analysis of the empirical literature. Rev Educ Res.
2004;74:379-439.

27- Bernard RM, Abrami PC, Borokhovski E, Wade CA,
Tamim RM, Surkes MA, Bethel EC. A meta-analysis of three
types of interaction treatments in distance education. Rev Educ
Res. 2009;79:1243-89.

28- Chaffin AJ, Maddux CD. Internet teaching methods for use
in baccalaureate nursing education. Comput Inform Nurs.
2004;22:132-42.

29- Lau F, Bates J. A review of e-learning practices for
undergraduate medical education. ] Med Syst. 2004;28(1):71-
87.

30- Sandars J. Twelve tips for using blogs and wikis in
medical education. Med Teach. 2006;28:680-2.

31- McGee JB, Begg M. What medical educators need to
know about ‘Web 2.0’. Med Teach. 2008;30:164-9.

32- Beard L, Wilson K, Morra D, Keelan J. A survey of
health-related activities on Second Life. ] Med Internet Res.
2009;11:17.

33- Adler MD, Johnson KB. Quantifying the literature of
computer-aided instruction in medical education. Acad Med.
2000;75:1025-8.

34- Cook DA, Dupras DM. A practical guide to developing
effective web-based learning. J Gen Intern Med. 2004;19:698-
707.

35- Mayer RE, ed. The Cambridge Handbook of Multimedia
Learning. New York, NY: Cambridge University Press; 2005.
36- Jonassen DH. Problem solving: the enterprise. In: Spector
JM, Ohrazda C, Van Schaack A, Wiley DA, eds. Innovations
in Instructional Technology: Essays in Honor of M David
Merrill. Mahwah, NJ: Lawrence Erlbaum Associates. 2005;91-
110.

37- Spiro RJ, Coulson RJ, Feltovich PJ, Anderson DK.
Cognitive Flexibility Theory: Advanced Knowledge
Acquisition in [ll-structured Domains. Champaign, IL:
University of Illinois at Urbana-Champaign; 1988.

38- Laurillard D. Rethinking University Teaching: A
Conversational Framework for the Effective Use of Learning
Technologies, 2nd edn. New York, NY: Routledge Falmer;

Vol. 3, No. 4, Winter 2011

Oy del> 5 0LTp S dsguzmo VVF
&b
1- Johnson PT, Eng J, Rowell MR, Fishman EK. Evolving
physician perception of worldwide web education: 2007
update and review of the literature. Acad Radiol.
2007;14:1092-101.
2- Kamin C, Souza KH, Heestand D, Moses A, O’ Sullivan P.
Educational technology infrastructure and services in North
American medical schools. Acad Med. 2006;81:632-7.
3- Cook DA. The research we still are not doing: an agenda for
the study of computer-based learning. Acad Med.
2005;80:541-8.
4- Cook DA, Levinson AJ, Garside S, Dupras DM, Erwin PJ,
Montori VM. Internet-based learning in the health professions:
A meta-analysis. JAMA. 2008;300:1181-96.
5- Cook DA, Levinson AJ, Garside S, Dupras DM, Erwin PJ,
Montori VM. Instructional design variations in internet-based
learning for health professions education: a systematic review
and meta-analysis. Acad Med. 2010;85:909-22.
6- Mars M, McLean M. Students’ perceptions of a multimedia
computer-aided instruction resource in histology. S Afr Med]J.
1996;86:1098-102.
7- Spickard A III, Alrajeh N, Cordray D, Gigante J. Learning
about screening using an online or live lecture: does it matter?
J Gen Intern Med. 2002;17:540-5.
8- Xiao Y, Seagull FJ, Bochicchio GV et al. Video-based
training increases sterile-technique compliance during central
venous catheter insertion. Crit Care Med. 2007;35:1302-6.
9- Lipman AJ, Sade RM, Glotzbach AL, Lancaster CJ,
Marshall MF. The incremental value of Internet-based
instruction as an adjunct to classroom instruction: a
prospective randomised study. Acad Med. 2001;76:1060-4.
10- Kemper KJ, Amata-Kynvi A, Sanghavi D, Whelan JS,
Dvorkin L, Woolf A, Samuels RC, Hibberd P. Randomised
trial of an Internet curriculum on herbs and other dietary
supplements for health care professionals. Acad Med.
2002;77:882-9.
11- Frith KH, Kee CC. The effect of communication on
nursing student outcomes in a web-based course. J Nurs Educ.
2003;42:350-8.
12- Allen M, Sargeant J, Mann K, Fleming M, Premi J.
Videoconferencing for practice-based small-group continuing
medical education: feasibility, acceptability, effectiveness, and
cost. J Contin Educ Health Prof. 2003;23:38-47.
13- Kobak KA, Engelhardt N, Lipsitz JD. Enriched rater
training using Internet-based technologies: a comparison to
traditional rater training in a multi-site depression trial. J
Psychiatr Res. 2006;40:192-9.
14- Little BB, Passmore D, Schullo S. Using synchronous
software in web-based nursing courses. Comput Inform Nurs.
2006;24:317-25; quiz 326-7.
15- Fleetwood J, Vaught W, Feldman D, Gracely E, Kassutto
Z, Novack D. MedEthEx online: a computer-based learning
program in medical ethics and communications skills. Teach
Learn Med. 2000;12:96-104.
16- Taradi SK, Taradi M, Radic K, Pokrajac N. Blending
problem-based learning with web technology positively
impacts student learning outcomes in acid-base physiology.
Adv Physiol Educ. 2005;29:35-9.
17- Casebeer L, Strasser SM, Spettell CM, Wall TC,
Weissman N, Ray MN, Allison JJ. Designing tailored web-
based instruction to improve practising physicians’ preventive
practices. J Med Internet Res. 2003;5(3):20.
18- Cook DA, Beckman TJ, Thomas KG, Thompson WG.
Adapting web-based instruction to residents’ knowledge
improves learning efficiency: a randomized controlled trial. J
Gen Intern Med. 2008;23:985-90.
19- Thompson GA, Holyoak KJ, Morrison RG, Clark TK.

WAL by oF o lods (¥ 0,90



WY e lae (g oy 8935 Soilosunw j9 50 109 2 (e § 250k
an online virtual emergency department for training trauma
teams. Simul Healthc. 2008;3:146-53.

43-WiechaJ, Heyden R, Sternthal E, Merialdi M. Learning in
avirtual world: experience with using Second Life for medical
education. J] Med Internet Res. 2010;12(1):1.

44- Philip CT, Unruh KP, Lachman N, Pawlina W. An
explorative learning approach to teaching clinical anatomy
using student-generated content. Anat Sci Educ.
2008;1(3):106-10.

45- Hull P, Chaudry A, Prasthofer A, Pattison G. Optimal
sequencing of bedside teaching and computer-based learning: a
randomised trial. Med Educ. 2009;43:108-12.

Vol. 3, No. 4, Winter 2011

2001.

39-Ruiz JG, Cook DA, Levinson AJ. Computer animations in
medical education: a critical literature review. Med Educ.
2009;43:838-46.

40- Cook DA, Triola MM. Virtual patients: a critical literature
review and proposed next steps. Med Educ. 2009;43:303-11.
41- Cook DA, Beckman TJ, Thomas KG, Thompson WG.
Measuring motivational characteristics of courses: applying
Keller’s instructional materials motivation survey to a web-
based course. Acad Med. 2009;84:1505-9.

42- Youngblood P, Harter PM, Srivastava S, Moffett S,
Heinrichs WL, Dev P. Design, development, and evaluation of

WAL olcuo oF o lols ¥ 6590





