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Abstract

Introduction: As the medical profession continues to change, so do the educational methods by which medical
students are taught. Various authors have acknowledged the need for alternative teaching and learning strategies
that will enable medical students to retain vast amounts of information, integrate critical thinking skills and solve
a range of complex clinical problems. Previous research has indicated that concept maps may be one such
teaching and learning strategy. This article aims to: (i) review the current research on concept maps as a potential
pedagogical approach to medical student learning, and (ii) discuss implications for medical student teaching and
learning, as well as directions for future research.

Conclusion: Concept maps function in four major ways: (i) by promoting meaningful learning; (ii) by providing
an additional resource for learning; (iii) by enabling instructors to provide feedback to students, and (iv) by
conducting assessment of learning and performance. This review provides ideas for medical school faculty staff
on the use of concept maps in teaching and learning. Strategies such as fostering critical thinking and clinical
reasoning, incorporating concept mapping within problem-based learning, and using concept mapping in group
and collaborative learning are identified. New developments in medical education include the use of serial
concept maps, concept maps as a methodology to assist learners with lower cognitive competence, and the
combination of group concept maps with structured feedback.

Keywords: Concept Map, Medical Education, Learning Strategy

g o3luw s hamed.bastin@gmail.com  Slis 4 Lb lcawlsd > pled . opil dols 5 g sdiws g
AN e oy AVA callis cilyy



olSen g sobTpllss aguxe WP

SLAdE 3)50 )3 B9 (398 oo (8,55 p L allie ()
xS slp ogil bjsel 2S5, Ko i 1) egrde
o2l 3 )50 pamlae .l 0305 )3 il 0y9e (Sibjs ybgomiil
b Jodlygos b olpen (Sdjs bl 5 g 653k (s

Lok (3,05 (Sbi Lhisel ) eal slaimgt (sl

Soo > ‘59 n’ A :.“no

g i ogrdo (graids Ol o g a3 4 sy 5l L8
SleaiScules (ghlal g jls (osnte didl by Cunl
lagtlle By g ol ang gl 5l 2,90 Joye el onlizl
w.uf o l) duids L)’I )‘ odlasiwl 0 d>90

e

Cawl ui&b al,l 5 234kl dl).g oy d)‘)'.gl ((O9RR0 A
x5k )l by g oad Sl [V] sy ST bawg oS
asds [V] ws5 g ST ol gl [0 F] gl (s5bocluss
2 48518 wenlie acgacms al)l sl (5)log05 Slogid | (corke
oo 5 ool o 0w pl 13 W0 b gl (Fadge gl
(LB oadan il palie 4 L mualie 3bNsy dlwgd |,
2LBSSE g lite jobdr manlio nl 2 ogMe [F] el o0
saia b (6,50L b o W)l (6 S0b cdoms ;0 (X gd 0 0D
L;])g Iy (ghedin u»)'b m.).l);alg. &S col (=0 O:’-‘ 4 (09000
223 oo plol S 4 puplae (plalayy g (0,8 S8 ¢ pbigy
[V ]

S

LV RY-T

o o hjgel (el (SSS V] pell s G
Oloj p2 )3 lpadls cpl & Wiz pp s pdilyesss 9 (Sidio
o5 15l Adkeas iy go 535 & iyl (slalin Mo b5 jsboa;
sldd s Sless samdaylyl & Slhawss jui g ady> (J] 2 S
Eyo9e 3y )8 43S ) (sltal Clss (5 yme 53 9 Wi
Sloul a4y yotie ¢ Sy g0l ST 5D puns ol ol Aty kS
Gl 1y osnl Ml o S5 oseel LT 395 oo (6l Y520
LT S5 o o0kl zblige slaciudlia all 55 piobliis] &l yuuis
ool il S5 4 o g0l o |y (o sbgy (S gl
a2l 0439 55550 u.w)yai sl g3yl LT S K8 o.\;gj 5
$3,:5 1,8 oolaiwl Dy90 (S hamastio b iy 40 LlgS o
sl ol laaseio jls 5 (S ol g St & @25 L
slaby) (b Oligrmiils ojgyal & Cunl Y (oo by
5 S obly b bxe £u33L Wjselo ) zels g b bze
oS ol 4238 Ll 4 gl opassign b (Kb madlas 0,5'655L
woMeay Lol e 01LS yuass ub)‘)\ ‘u_iw)a Ql;.}?u.&}b Slp
S bieel b (sl M s g Vool o 0lil (S
S oM d92g b sl Jh)55 1 g2 Coan] Sl o]
MRl 4 oS 0 Spge xSk v slagbyy Uhen ¢y
gy {Y] Sz o Ghjpel o odas jobods ()l a>
15 el opir byl g 4l byl dej S

Cawl 005 .)BJDLA Lé'i“:)" [991-3 ngl*-“’)lg ‘_;l“m é‘lﬁu

W el ol s YU 5l bled cegrde sbaadids VY] dad o ol |y ogpde sbaaiids gaS" sla Shg oS estbe (glddds (\ JSM:

Vol. 3, No. 3, Fall 2010

WA 3ol ¥ o)leds (¥ 090



N0 b (Ao (Sl s Sy Ghgal 5o (ogtdo sloaid

SLSESS Slups 4k )la lasd acby glyoe
5, bgesls (8ol &S ol 5,8 aimlgs (sl 3 il
s oy Jgb 3 30 QL] bwg eddans laadd b
pae’ olpsa |y dle opl cul (Sao aslul 09,5 3,5 Linlgs
Cople > )3 a5 (Jb ) wipS i > bads bl
5 8L )l (Lgeedils (653 o8 WS g0 ol aadd Blataud
S )lee by 5 o8 a3 L ol sl 03,8 i loj Jsbo
s Ky & ol gl BBzl e 3l
Pl Dlegdge diaj )3 il S cimd po dmgi |y (LBl
Cunlgdyd paastie 93 | ST 9d 00 Pises g Bhioe ()15
ol Yleisl S ag 4l LSy g9d90 diej 5> 45 39
Als Hlnle badss 1y )y Ll bl cglae bads
oSie |y plaasie ol gsie Gl laps 3y olite
A o

b e dlis YO claaibl ¢ Gua adllas oyl pbl (ol
AF A0 OV AY] B )5 il 3yee Yo et BVAAR ol L
Y FRFA XY X YO FE ST Y XYY A% DAY
FFFO FFFY FY F) Fe P XA XY XE XD S ST Y
Gl 1y oo o liies «Vlis ol Lo 5 a5 sl [BY
B Gl 2)90 9290 (sladidl g con 2)90 legidge (glulid
digej )3 agl Clegdge diuily (lie (Gl cul JLide 3l
095 ¥ 4 1) (SKijy (bjgel o oolitul 3,90 cogio sloaiis
Lo yials

S5y 93901 53 (090 (SRALT 5 ySlos
ohigel 0 egie loati 3 Sles «(5)950 Slalllae b
S bl =Yl gxe (6 xS0 &) Y (Lol (59, ¥ (Kb
4 3)55 5k bl @ aglel (il B =Y 16 S0k sl it g

S en plol ol 5 650k by ¥ g by

Moo s 53k 55
Ohigel > Cadbgn b [FO] Jlo VO I e dl sosie slaaiis
&S dad o Gl ludl Gu Ay g wlas )3 18 eolawl )ge
SVle it Canl il b )3 (Sibp (jg0] 5 gl 1 sl
$350L Dbl ¢ ogrie (slaaiss & Liad o HUiS Swjb 250
Mmoo 09y 0853 p3 |y s o g (3Ll SE la gine
Sagblen [FF FY £ FY XEIF IV Ve AN AY NY]
Wl o b me (650 b 0dly L Gildllas )y &S
&S A o Ngw (JB b Ly was (il il &S ail
Ollllas g o 3ls il laylidle yiin Bual Coge
csogrdo said 5l edlatwl bl beoisl a5 Lmd o oylis
S5 a0 3l Gl 5 4l pole Sl ting 0

Vol. 3, No. 3, Fall 2010

S o)l

S5l g S8 anld b5y as w5l sade o, Ken g Lsw/
‘)J.‘_}.»JL{ 4{.;) (_SI)I.) ML{?A GdJu‘».fb.)) ).) .J.h.)(_;o )I)_b D)L&J»‘ .))940
(2o S8 50 [A] 65,5 o )8 YL A gl punlie cod
dopd &5 Wgd oo i JS2sS 9 SSe S il 4 pealie
S a0 ¢y olin Al by coles 5 ool JUT a0
Wp&&ob‘)Wwww&w.&Suﬁwaﬁ)b
ol i 2013 aus S [VY V] amd by g bl T ol
wl.\ubs\”dl@}eéuw‘\&iw

RS (SBALL A

b Jslyo Jols Jlss 1115 525,501 oie 48 488
25 S

el 4t (oYU 3 1, gl 5 A8 o e |y IS mamlio laz) -
AR o

(a3 & NS (oo pasuiel) i polaidl wunlio pgd Al yo 5 -
i b1 3 S menlis b clos

slp o8 SllS g L) (polaisl g (S udlio cpous al o 3=
3o by o &) it 8 6 |

A s Sy 31 pelhe 5 (bl (glasign <l 5
WS i b sgbar amdge by S0 G bl
LL ol 5 delS b g cowd dlwsds g5 o |y cogrto (slaaids
Sb)lpl asle 6 59:elS” 6138l sadol o 5l ()l 51 03latsl
Colw &) 3,8 as CMAP
(394 4=y http://cmap.ihme.us/conceptmap.html

o0 sadias 5l adlaw! gl Wl
slp xSl i Gy plyew el b (laddd
Sl S5d g2y (nl b 1aigd s gokae ALl g lgoeiily
09,5 3 2 1yt 6 53L cBlstul s o] ULES 5 ogrio
ool (azs sl 53 (egrie ()3 4kl (NS gl Jol e
s dnd loj Cdo 4y Y gome Canglio (pl 25d 0 00> (S5
oS 3580 bgrye £9o90 S50 53 Oligmiil 2l pas 405
Olyes (58,5 30 b pime Cygods (65500 ¢ i Cilo 463
Ol ¥ V] 5,8 anlgs oS sl a5 Il (sl ygejl 5> o>
S sl ol 4 S8 ospie slaadd l eslaiwl o 500
DO B S SR SW S PP S ISR TH VR g G-~
S g0l (gl ooy 4 SKeS b (sgire Ly )5l dliul
4 oK aad e i (S SESS dige 50 publie xe
i dadiiads 5l ookl sl oo Sl 3l (6 i Syo lgomisl

WA 5l ¥ o)leds (¥ 090



o) g ‘sol.ﬁ'sud.i dgaxo VP

SLall Sedio drg (ol (Sloj 090 (b 2y agede
sobds il IS oyl g Oyl sl B9y ¢ Jbpw (ogrie
U5l 5 398 asebe adl esgio Larlg) b ool )l cglize
op oo bl (e (Gl ST g )l Ml
Sleslaiwl 350 jo 1y (b SleMbl [YV] o) SKen g iias b0
ilge cnl amdee bl (S (higel 0 egrde loadis
0399 3 &8 IS 09,5 000 e 05,5 Y a0, 355 o
Sloadds o glaldlie 0g)5 5 b pSl (S5l 38 (w (o)
Lol 51 g 23,5 as 1) (Boye — B (S5gu5ed 4 gy ognio
93 52 [VV ] 053505 03latus] g gud0 sl &y ditunly Mo o (4l s
Pl g dlas Jo oysesl g5 90 odlisul L gl 09,8
saisd 5l as 2,5 4 ol s beadl .ud cus SBus
J> ogeil 09,5 3l e ildisine ysboar io)S odlisul cegede
05,5 duns iz 5] g0l 13 ol 3 Slas 153,8 Jas dluco
oS Wl [YV] oy e o ifiiaS clodidly dusy g0 slasds gy o
A Olyos 53 (61 dme i gud (69 .Cunl [YA] &) (slaaidly
Clyad o s o ine (St ol 353 Iy 5laj o o
5 Cuwy sl 3l izman )8 Iy Glos )l i g 4l
slais L obj)l sh e plis a8 008" b 1) [V] o) Ken
i)l & Cani ] (e (BUS Sy eld Cunl (See (cogrie
s s allae 3 el £S5 i kil (slogigei] U
U 5 omspie b 1 oslitul & Casl oyl [TV] o)y \Son
oad adlllas 3y Foml (BLS (iga b oS Sboetils Wl
Koo jlo (g ptddn Oldins 4 gl cpl ol atdly (o iy Sl cdg
Ol Ty ey (oostbo 6yl ks &S sl oy oo 415G Lol s
obgmdsly & ol 5l ealaiw] b wiles o dilul 09,5 45T WS
S S s o 5 53k (sl O oy S S5,

S5 81y (e )]
aby yd grdily (65 (gly (mie Glgisds (ogpie loaid
wly anwgi 5 b gl @y e Glaisd o (Juass
Sy Olidos & 5l jei g2y (ol b S e Jas (o
Olpsds Aiwd oy diuej opl ;3 GYlRe i lysj )b 2959
I T
bl a ) Luil I pasuie Gicy palis 0 e bl b
13l B3l 48 sl BN 2Jlub ¢ cogtio iS4t Aoy
Fj g sty Wllas 3 [P ande (Byen 1y 2,8 o asd
|y e edlin plaal 5 o3 lasls S5 A0l oo bt ol 4]
Ly cuadMs Sl ostie (slaaiss (bemisly 3155 5b
2 @y S5 Qg g (wolidgSl Sl JSiite ()58 s S|
Ldges e Iy iy 58l LU o g il waly8 Slegdge

Vol. 3, No. 3, Fall 2010

S (blys g w8 S SIS (il sS4 (aS
Sad Ll ag5 gy g0l 0 1y (ealaml

b 365 )b dme 655k g5 ol & dimd o LI [V+] g e
Sl 939 b sl ool cowdas sy  ogaie (slavaiids 5 oslimul
2y oarde 5y paid 136 il cnl 3 (o) 290 Slllan
3 hlae b gl ptin ot Ll sl 03,8 0l 650k (&)
shigel Sl Chpogi (g )lol So 58 sladiges sl ool i
b e oogrie Lol gl o d9iome Sl (¢ plmness 9 (63)90
09592 )3 (PBL) "l J> 51 (e 6,63k slod,Sag) 4l
51 3950 00litl [Y0] guogr/. ok sl ziliay 5 Sy Jlie
o gl am3 oo 5135 PBL slil s 53 |y oostio (sladui
sy J5S 09,8 b duglie 13 g0il 09,8 & amd e L
o5 SBadd sl 55V (glasy 5 (b 50 Ol yed 5yl xe
5035 Cinogs |y Latoleie 05 {FV] o lSan 5 oty [¥0] 351
Iy I size (53:5L ¢ cogpe (slaaids jl oolaiwl 45" Wages o )l55
9 PBL a5 35,5 oo jlalsl aalsl ;5 Lol 33551 co s PBL 6,93
Goglean ) 8,035 JoSe slaylil oogpde (5 padis
I g aely 550k ol (allid 5 ans 8 adg (ol
B [YV] 1S o el |y ogtio (sloadds ale clsli]
93991 )3 (29,5 9 x> 553k Uhagan 9 2l glaions ospie
Jbeo sl wlaB)S )13 ool 3)90 (Sbjy 9 (bl Jelie
b ol lslo b oY o a8 glaadllae 3 [YV] (slo g 2
G gl o150, ol bgpmiils oogdo sWaids LT plSin
Sglie glaadls plgisds (4 g 0y €z o) ylislo |
N ol e & [YA] olo g o 8™ 08 ololid sabdl] Syn
gl 00l daldl mon (6350L ;5 ogrte (61 pdid adllas g
oS wimalgs gl §) g ol 5 BY slbogS o |y sl
4t i low oy s £9:590 b 813 3)90 (sospe sl
oyl b UY (slaog,S bgoels 48 ol oLt ol S
iy HA L b (gloog S b eziily a4y Cuns aiglate (LS (il
@l alie babl (ol )15 (350k 53 (gl Syl «FAnd
5l oolawl plady widl o 4 cusl VY] o) Ken 5 Loy
Mg ©x5b (295 clld plgisar (cogrde ()l padd
Dy sn Jool>

Pl [T+ ] co Vo [VA] Sen 5 gugptnls dlwgay o5 Sllas
P It UlE ) 6pSh ogud oS aad e (LIS S
ot &8 1oy ot e ol 0,5 ot eggie sloddi
Sdeie g gt 6350k looged b (1518 09,5 (e )3 (soshde
ol tales gl [VF] g g S siiS Jos (s 2055 o0
ohigel 3 Jbyw ogrie (sl | oloj o bgmiily (5,58
Alysa ) by sosrde sl olil 03)5 odlinl Jle
o)y &S WS o iy Al oSO slaadds I glac gosro

WA 3ol ¥ o)leds (¥ 090



WY b (ldowd (ol 1 Sy hgol 5o (oogtdo (sbaidi

S 5l 5 )E5sel g smtily e b)) sl o)lil olsiea
S e Sl |y gty lblsyl glaylible 45 Kb e
Szl a8 wsls plosl a8 slaslllas [VA] Cuanw/ g pwtisod/
oo IRl Olgisds (egrde (sladids 34l )90 13 1) gl
b bgzetsls 51 o Loy ol )13 oS g 42355 )90 3053
K539 38lge cul (5 90 (6 1S gad ((sogrie A g oS ()
 obpmdily lalidl S (cagpdo 4l ) ) lpied:
b lso ) ISl ol 8590 caomts 3 038 o pue 550l 51,
s 5 puse 483 g ) 2L g g @83k 4l L
b 653k g ey p3 Nlgiem 2)955k &5 (5 3)50 )3 [V
adllas j> 0wl (gynin sy WS W) esgie (sladdids
BAD foends 09)5 ¥y (ol (plidCans 0)93 (lagtils el
(soorce S pgd 095 15355 45 (coghde A (S 09,5
g |y Al pow 0g)5 5 13,5 s (38l ©ygo |,
K50l )18 oy 350 2lmog)S )3 1) ol uges 9 26,5 4t o314
olis adllas cpl zols b o il ]y (2o Kod g dliwl 395 5L a5
38des (59) 5ol e 8L 0,855 g (sosrde slaalds oS D
B 531 0,555 b osin (slodis 4 oy o5yl s
|y s 50 5 255100 392 94 Ao Jo (LIS )5 (55031l
S 15 s Cuonl Bl laadly opl [YO] xad o ials
85 9 STy M8 (oo 1l ]y (cagpde (ASAEE ()3 (slaans )3
bl (9 csaspde (SARE (ol Ban &S 1)l oade [Y]
g dliol a8 0351l yles &y .l gomdily 5 (pe (S o poie
AR g SE Con sagrde laddd 3y90 5 byl
Gros oS jibo pogie (65 IS cloaty] B 5 Ll (5 S0k S o
Sdid 350 50 Gon g8 &S S o ol adllas oyl Dgd 0
3y90 3 bl bawgs & 63,535k b S5 )3 09)5 ) (eqie
An3 o (hy9 ) il 2l g (550 gl e )yl s

=18 5 5500 b))

5 i)l Ul plsa gt Cllas ) egrde (slaaids
duglio g SVl § S5 slaaild Sy b 2B lolis
Joldrg sl 04 03latw] pmiast sladid b gomiily (slaadds
s oS oyl cloay Wl o oatio (slaaias &S S o ylo [FF]
@SS lp S )18 elatul 3)90 x50k alesl wuls
YA il el Bl (Jl 4 29 odlital (5 S53L
Obgy bl 2 sl 0ged 55 5l Wilg e badss & by
ol o ldlas Dgd Q! LWL aid g5 b canlio (205l
$9y 0258 b lKdagh o wms e LS @l (il
5 i) el s bl dosgey o szn e b,
2 Bgo parbo slaadd ol 4 |y wljlol

sl lgicds ob |y osgio clditi W] o, Kan 4 b

Vol. 3, No. 3, Fall 2010

Oboredsly ()55 9 3)9 2 j)b sy iy sladdllas [+ J e Y
lais )8 F)b i (58l mie lpsd LAdE 4 Cuns
b pleal i bjgal (sla by, 5 sddedlel il egabe
1y ;%05 @l yas g 1559s Ao s LT a8 155 ,S" oz Lol i
aS 53,5 5155 bgmmdily o dxe ST 00l 148 lasae fu
INVRTYRRVEYS LQ)] &35 sly oMo)LnTJ‘%}] sookbe (craid
S5 s S5 5l sl o 285 B gy
Geb cplply lal, Cand pablie (Sgy0 balgy Spd 4y 5 Ailonds
Pl el oglite Gyl g (6x50b slacus b g by,
._\.1.35 440‘); &9 d‘.ﬁo.))

Olyear ) badds V] fpus/ 5 oog o [Y7] e 9 S0t
Sl 0538 o objg0l sy dnugi g (6350 (gl xito
ASlgi oo soorie (slbadids oS aS M0l s el [VF] ) Ken o
(SSh wylhe 3 bjgel asly SleMbl claolll dnwgs 4
g 35S SeS PBL i590] (glavaols  dmusgs jl coles 039
) cospde sloaiis I oolil cunlio plie > [VV] pens/ o
Sisel sloaslyy dolie g Blaal dawg sy ()b Glsiea;
bass a5 Wby L Jewss) 9 s cmitren WD zused
5390 Slarptagms § S 1 (50T sloaipe; 3l b 4l o
0990 (6)50n dasgi & 0l 65 oSl g Ligh 435 Ky
LFV] a8 o S8 b5 cablage (S

Olgied soghde addi 2 )Slos ) by ol Stse 1 (S5
O g ey 9 [VO] ySan g g il gty (65500 gte
wsostde (slaaias aS ol L lalge cpl .l o olo [FY]
O] o, Sen g guiwls S Jos (5l gla Jdo sl )d Wilgs oo
Sl 55l sostie S0 J L] 4555 o 51 g
ol " uSpegi g 59 (el ) S lid s I 255
Gl yiagss 0 a8 008 saaline [FV] ) Ken g puaaly 23S
waass Gl g CleMbl daosls 540 5 S (Sl Ko
el ol Sl Gl Sl lsslan 5 0o (paasS sbroje> sl
Sl ) 155g Ladye wa b 5 Jao b a5 jogrde aids V0O Ll
ol [FY] cols o (San |y @leMbl ol polie puos 45" 435S
L 5l ooty 4l CablB il slo Jso 5 o oli i
9 x5k lp Slgice & W0 1y 5VL (Sl 9 (2o lejle
Doy 84 (Sbp bzl b o Sles

2,955k 4l
2 Obezaiily 4 Wl o esrbo (g0 pddd @yed il b akaly )
Sl il 14l o 55 ()8 90l 9 4S5 S Slegdgo uys
ool 1y b gzeatily Cowyob lST )yl 5 ailes oolazwl 5,95 5L 4yl
ogde add (V] sl g ot @bt Gk [YA] ales

WA 5l ¥ o)leds (¥ 090



ul,lS.u 9 Lsal.;i,auﬁ A guxo NA

5 prastie SBALE (sa) Sdnid > Sl gasly il
(Pl G5 Glyea Sl ym 4 VY] Gog and il goxiily
Olaase (all ) 1) (rewg g95 lSen 5 (ST
AR RIS

St o ly) sbul cwow 4 CMA S ((Siba
50 9 oo Jlie plyisd Cunl 03 CS o x5l
Sogiwd > (egrie sadd ly by L) gy [YY]
W) 5 Bhie ssmen ol Jlyy 38 sl (K50l
9 B cute Iy Jlgy a8 58 5155 bl g anaias
2y et 5550 53 L35y 9B o Rkmgiy o ool (ol ipte
g colo 4 SaS sl ) 5 plgzeisls edlatul 3590 sla b,
(V2] oSen o Lgtileo [YF] 18 ololis ass g5
Sl [Y] et 5 g Lo 45 |y CMA 3litel s
Sty g wlbls)l sloo a8 izl > 5 Lol ldasl gy 0l
1 Oy S 5 L S o o el o gholice
D)5 S AdE 51)] 9 Gos

ooseil sl 1y gladlian [¥2] ylSon 5 5lofhess s (ol 5
9 33,8 slul o3kl i ¥ gl ol plosl CMA- UL
5 CutS dids CudS 5 &S adjbiel slapiug a5 bl
31> (pelie (bl ditus 55 polle ($Xgn s 9 pudlie Coan
Lo o sl (233t s | st Wl 2Ll ge0 )3
el S oo i JliSlo (59

S5 95900 Sl soulio
Sz sl o losilly (B sespde A &S dus o Jlaia,
plisls S oo ik b)) 5 SOk st Bl Glgea
Aol sl 53 04 S Lidghy Y lis | el a clacgdgasre
Sl B9y Sy (LESALE (o5l 3)90 53 (o815 4 )
all Slp B9y (xSl Glp e Gbre 6L )
)b gy (i Ghieel o i)l sl g gl 2)55L
S8 (S Ghgndih 65 4 Wlge (egrie sl
sl sl enims oy lis a8 claddllae gua da iojl s S
ogMeay i cdly il (S (a0l 3 g lmal nl Sl ealiz
sais jl oolatel (So&s 3)50 jo 1) sleony] oil oyl
P Yl g ooliml SE Ghygn jelateds (oot
P b SPpail (NbeS (See (S ol
P oakde sy padsd l eolitwl (s s PBL (claoguis
A3 e bl (B ojhe wslul 4 (29 9 (e x50
Jols uilige g (S Jelie (hjsel )3 war glacé sty
ostie sloatis 5l oozl ¢y asgio (sloadis ;| adliz

bl (29,5 ladine) ) (ospde sadds jl ooliul sl

Vol. 3, No. 3, Fall 2010

Jlopss (b 0ls )18 oolisl 350 (b5l 35yl w2 5 6530
S estdn A8 T ol OF (S ane 9 (oo
K3ty shagSh wxiSale oo by, o 335
ol e lslei 1y Sleys ol M lie 5 S 5elsSloyld (sl uS1
Do Sly ale Il plyied bl &S gy 5> badds ol
@ bgish &S SBuSae]ye g (o)l 090 (wyd 03le yy Ngw
V] 8,5 41,38 ookl 5y90 cimd o 4y ublye loss Ll
g bl 5 ogrio Al Slpei oy | s ostne 5Ll i @l
[VY] ) g puin (piman dimd oo L5 Sl slos]
oorde laadd b (oolinl S& waw b)) ¢y 1) sladlas
oS ol (oolil Sa5 4 amd e i Ll guls sl plol
g g0 o golr (5] S (2jliel (o5 B) Iy, alwgay

IVT koo Rl (Sidls Lo ) oalds sboml L
Seiloml ool oin ladlas 53 cegpie 6y Akl (rizen
28,5 )8 oolil 350 s Pl [V] S g g dlusgas o8
e o 258l oy Sad g g IV] S 5 I alitio
A o590l 0393 3l ax (CMA) " agde oaSadss sl
slggeil 5 2l 0,90 Dliei LCMA Slias Jlo o 2y 295 00
OB [V] ) Ked g Cuvg ol G bl Siumed 3)laikl
il dastie CMA &S 51y oLl a5 o)y cate (Sison
Ol iy s o (gliy S iz slagygel Pl 4 G| glice
bl s )] bl 4 06 i (sl g0l &S g4 CMA
Slcsn;y b bl oolaul 5 a3 lojle (oS obj)l
U9y 93 e adlas L1l [V e ] e g g 315 ) 23l
Gl il b zpd slakaly o olnle il
5 ablite slaigy 5 adil (glag) (dplojle i3l (gluoy
Gl i ]y IS5 eyl m33litel el panlie cololis
b cudsS lioe g slabaly (omdjlitel S (o0 53 prine e3>
5 Curg Sl QB (6 puliyu B Lo & a2 gF (19 > 0 Coon
05299 ¢ 531 sine y5bas (5 )Ll Slyei oS Bl 3 [V ] e
ey Slyes a8 oy cibly il3al i 5l (sl 5o
Sedllas [YV] S g ST sl 28115 (gl sime gl
laatis b3 ol plutny (6,138 olida §1 48 15313 plocl oS
blg) g bl iy (Sluan (B> (Sinlan jslaiods (cogedo
5 00 425108 e odlatl oS osesl @ sl (Siser
9 $rdilal ol (cogpde 4id Sluer lied o oy Jiloo
Obeziihy Glhes Jg @l Gl [ Suses dayge;l @lyped
cdid b il slbasd Slued 5 cuib Jgpn Sales
5 SBSKo il il oieel 5l am (o)l sxe jgbody dliwl
2y s 48 33,8 oS |, (S0 adllas ¥ yeizcan o]lSen
ot | ]y masie 15l baugs onioln ospie (sladiis
aS ol s gl WS dwslie  Sb5 bgorisly lawgy sabdns

WA 3ol ¥ o)leds (¥ 090



N gl (laloni (il 1 Sy Ghigel 50 ostido sloais
Pensacola, FL: Institute for Human and Machine Cognition;
2003.

7- Irvine LM. Can concept mapping be used to promote
meaningful learning in nurse education? J Adv Nurs.
1995;21:1175-9.

8- Ausubel DP, Novak JD, Hanesian H. Educational
psychology: A cognitive view. 2™ ed. New York, NY: Werbel
& Peck; 1986.

9- Pinto AJ, Zeitz HJ. Concept mapping: A strategy for
promoting meaningful learning in medical education. Med
Teach. 1997;19(2):114-22.

10- West DC, Park JK, Pomeroy JR, Sandoval J. Concept
mapping assessment in medical education: A comparison of
two scoring systems. Med Educ. 2002;36:820-6.

11- Boxtel CV, Linden JV, Roelofs E, Erkens G. Collaborative
concept mapping: Provoking and supporting meaningful
discourse. Theory Pract. 2002;41(1):40-6.

12- Novak JD, Canas AJ. The theory underlying concept maps
and how to construct them. Technical Report ITHMC
CmapTools 2006-01. Pensacola, FL: Institute for Human and
Machine Cognition 2006 [Cited 2009, 12 June]. Accessible
from:

http://cmap.ihme.us/publications/researchpapers/theorycmaps/t

heoryunderlyingconceptmaps.htm.

13- Abel W, Freeze M. Evaluation of concept mapping in an
associate degree nursing program. J Nurs Educ.
2006;45(9):356-64.

14- All AC, Huycke LI. Serial concept maps: Tools for
concept analysis. J Nurs Educ. 2007;46(5):217-24.

15- Castro AG, Rocca-Serra P, Stevens R, Taylor C, Nashar K,
Ragan MA, et al. The use of concept maps during knowledge
elicitation in  ontology development processes-the
nutrigenomics use case. BMC Bioinformatics. 2006;7 [Cited
2009, 23 September]. Accessible from:
http://www.biomedcentral.com/1471-2105/7/267.

16- D’Antoni A, Zipp GP, Olson V. Inter-rater reliability of
the mind map assessment rubric in a cohort of medical
students. BMC Med Educ. 2009;9 [Cited 2009, 23 September].
Accessible  from:  http://www.biomedcentral.com/1472
6920/9/19.

17- Daley BJ, Shaw CR, Balistrieri T, Glasenapp K, Piacentine
L. Concept maps: a strategy to teach and evaluate critical
thinking. J Nurs Educ 1999;38 (1):42-7.

18- Edmondson KM, Smith DF. Concept mapping to facilitate
veterinary students’ understanding of fluid and electrolyte
disorders. Teach Learn Med 1998;10 (1):21-33.

19- Eitel F, Steiner S. Evidence-based learning. Med Teach
1999;21 (5):506-13.

20- Ertmer P, Nour A. Teaching basic medical sciences at a
distance: strategies for effective teaching and learning in
Internet-based courses. J Vet Med Educ 2007;34 (3):316-24.
21- Gonza'lez HL, Palencia AP, Uman™a LA, Galindo L,
Villafrade MLA. Mediated learning experience and concept
maps: a pedagogical tool for achieving meaningful learning in
medical physiology students. Adv Physiol Educ 2008;32
(4):312-6.

22- Hicks-Moore SL. Clinical concept maps in nursing
education: an effective way to link theory and practice. Nurse
Educ Pract 2005;5:348-52.

23- Hicks-Moore SL, Pastirik PJ. Evaluating critical thinking
in clinical concept maps: a pilot study. Int J Nurs Educ
Scholarsh 2006;3 (1):1-15.

24- Hinck S, Webb P, Sims-Giddens S, Helton C, Hope K,
Utley R, et al. Student learning with concept mapping of care
plans in community-based education. J Prof Nurs.
2006;22(1):23-39.

25- Hsu LL. Developing concept maps from problem-based

Vol. 3, No. 3, Fall 2010

ol o3V plimes (b cpl b ocanl bgmmdily 4 o9 5)655b
oohe (sieel asly )d aSAiE Jlael 3)50 )5 ohug uiS

2 Sledde (lod g 4555 Jold (il cpl oy @90 (S

slbaids dl).g &yt Lsm)'l#"""‘ dh’nJy.a)é b eolas 3)90

Cuwl 045 plonil (S ©jg0b o 9 (o5 g0ty ob &S (ogide
gy ysbods i 45 o (el el a4y 133 o )] e

5 b)) Uil pY Wl edlatel (Saj bieel 5
b drwg il (oLl

8 25 4o
S pospde sloatis b olrdih ol b1 bl b i
) 15lo (5 Soly Cilanl 5V skaus sy gl ] 35,5 oo
53 sl loe ool g wadlio yuuis g Ao o 50T 5 3,015
WSS gl )3 ol S a5 Jls 5 [FY] wimd )5 Liolejl 3590
Sy i i leMbl (81,8 (isles ldd  egpbe (sladids

&S Sgui oo sl Ol 5 ba ealal 9 )l}gl Oil bl b
o) A e 9 OBy ol cads 1) o] eaiSToolil

oy jlaiey ol 55 b OlelS ool ledes Tl ) conl S
83 (lolS lawgs maplis 230lojle isles jd &S Kin Jg
CLl g &5 Sl Wgy b g 5 Slegdge g) 29
o oo 85 330 punlis o 20l (3,5 JS5 505
Shl> (Bros Slae bolyon (sl 5)b 4 aSly Cuns 03l s

DIV] cwl (Sazn

Fal%)
1- Shulman L. The signature pedagogies of the professions of
law, medicine, engineering, and the clergy: Potential lessons
for the education of teachers. Presented at Teacher Education
for Effective Teaching and Learning. Workshop of the
National Research Council Center for Education, Irvine, CA,
6-8 February 2005 [Cited 2006, 29 March]. Accessible from:
http:// hub.mspnet.org/index.cfm/11172.

2- West DC, Pomeroy JR, Park JK, Gerstenberger EA,
Sandoval J. Critical thinking in graduate medical education: A
role for concept mapping assessment? JAMA.
2000;284(9):1105-10.

3- Novak JD, Gowin DB. Learning how to learn. New York,
NY: Cambridge University Press; 1984.

4- Ausubel DP. Educational psychology: A cognitive view.
New York, NY: Holt, Reinhart & Winston; 1968.

5- Ausubel DP. The acquisition and retention of knowledge: A
cognitive view. Boston, MA: Kluwer Academic Publishers;
2000.

6- Canas AJ, Coffey JW, Carnot MJ, Feltovich PJ, Hoffman
RR, Feltovich J, et al. A summary of literature pertaining to
the use of concept mapping techniques and technologies for
education and performance support. Technical report
submitted to the Chief of Naval Education and Training.

WA 5l ¥ o)leds (¥ 090



37- Rendas A, Fonseca M, Pinto P. Toward meaningful
learning in undergraduate medical education using concept
maps in a PBL pathophysiology course. Adv Physiol Educ.
2006;30:23-9.

38- Roberts L. Using concept maps to measure statistical
understanding. Int J Math Educ Sci Technol. 1999;30(5):707-
17.

39- Srinivasan M, McElvany M, Shay J, Shavelson R, West D.
Measuring knowledge structure: reliability of concept mapping
assessment in  medical education. Acad Med.
2008;83(12):1196-203.

40- Torre DM, Daley BJ, Stark-Schweitzer T, Siddartha S,
Petkova J, Ziebert M. A qualitative evaluation of medical
student learning with concept maps. Med Teach. 2007;29:949-
55.

41- Weiss LB, Levison SP. Tools for integrating women’s
health into medical education: clinical cases and concept
mapping. Acad Med. 2000;75(11):1081-6.

42- Wilgis M, McConnell J. Concept mapping: An educational
strategy to improve graduate nurses’ critical thinking skills
during a hospital orientation program. J Contin Educ Nurs.
2008;39(3):119-26.

43- Willemsen AM, Jansen GA, Komen JC, van Hooff S,
Waterham HR, Brites PM, et al. Organisation and integration
of biomedical knowledge with concept maps for key
peroxisomal pathways. Bioinformatics. 2008;24(16):21-7.
44- Williams M. Concept mapping: A strategy for assessment.
Nurs Stand. 2004;19(9):33-8.

45- Novak JD. Concept maps and Vee diagrams: Two
metacognitive tools to facilitate meaningful learning. Instr Sci.
1990;19:1-25.

46- Kinchin IM, Cabot LB, Hay DB. Using concept mapping
to locate the tacit dimension of clinical expertise: Towards a
theoretical framework to support critical reflection on
teaching. Learn Health Soc Care. 2008;7 (2):93-104.

47- Nesbit JC, Adesope OO. Learning with concept and
knowledge maps: A meta-analysis. Rev Educ Res.
2006;76(3):413-48.

Vol. 3, No. 3, Fall 2010

ohlSen 9 goLTplls aguzs 1Yo
learning scenario discussions. J Adv Nurs. 2004;48(5):510-8.
26- Hsu L, Hsieh S. Concept maps as an assessment tool in a
nursing course. J Prof Nurs. 2005;21(3):141-9.

27- Kinchin IM, Hay DB. How a qualitative approach to
concept map analysis can be used to aid learning by illustrating
patterns of conceptual development. Educ Res. 2000;42(1):43-
57.

28- Kinchin I, Hay D. Using concept maps to optimise the
composition of collaborative student groups: A pilot study. J
Adv Nurs. 2005;51(2):183-7.

29- Kostovich C, Poradzisz M, Wood K, O’Brien K. Learning
style preference and student aptitude for concept maps. J Nurs
Educ. 2007;46(5):225-31.

30- Laight DW. Attitudes to concept maps as a
teaching/learning activity in undergraduate health professional
education: Influence of preferred learning style. Med Teach.
2004;26(3):229-33.

31- MacNeil M. Concept mapping as a means of course
evaluation. J Nurs Educ. 2007;46(5):232-4.

32- McGaghie WC, McCrimmon DR, Mitchell G, Thompson
JA, Ravitch MM. Quantitative concept mapping in pulmonary
physiology: comparison of student and faculty knowledge
structures. Adv Physiol Educ. 2000;23(1):72-81.

33- McGaghie WC, McCrimmon DR, Mitchell G, Thompson
JA. Concept mapping in pulmonary physiology using
Pathfinder scaling. Adv Health Sci Educ Theory Pract.
2004;9:225-40.

34- Moni R, Moni K. Student perceptions and use of an
assessment rubric for a group concept map in physiology. Adv
Physiol Educ. 2008;31(1):47-54.

35- Morse D, Jutras F. Implementing concept-based learning
in a large undergraduate classroom. CBE Life Sci Educ.
2008;7(2):243-53.

36- Patrick T, Worth E, Hardin L. Using concept maps on the
world-wide web to access a curriculum database for problem-
based learning. Proceedings of the 1996 Annual Fall
Symposium of the American Medical Informatics Association.
Washington, DC: AMIA; 1996.

WA 3ol ¥ o)leds (¥ 090





