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Developing a Model to Cluster Learners in Elearning Environment Based on Their
Learning Style and Ability in order to make personalized suggestion

O 4 1y 5 abobl Olge ibes e 5 anslie ST 0L slaazdy 0L gmeiils b 18705
355 S5 &I OL 4 sl Ol gt O gl 4 sl 5 Auled 3 id ol 53 4y e

4abOLL Al g sl — O

(e 3 Jsgrme Sl 0L 0T (5 pme 5 s 25 Jold) ST 5 b 0 oo bl s 0L -2



o8 s 55 el slado e s Bl (g )5lid g oo (sangi 5 0 3 slalu (b 50
aS o el 3390] 10 (5,98 1l (6355 4 09 00l il ool gy €1 g xSl (6 SOy lgie
9] DUl a8l by (ousbons 9 Bl oy slacasgaa gl Wl (B390] wl 8
0355 Falisy xS0l 5 (gl sanm 5955 65 9 5 xSk Sl o (WS
D980 5 il Giigel 0o ps] walp ol 0,4g, b (gusyd lllas i) el sy (roline g Igime
Sloy9iS lagi il 5 Shiszadls sl el ,S il poosl wal 5 S ,5 5 laplels (gl 48 0a,
5 sleaigad S oo (S T, bl angi sloygiS B9l slagts, 5l s nSe e & anwg Jb 5

IV el (S5 280 (5 550k sblse
Obbbe Lzt jo s g bl 8 51 bjsel (gloegs lgime gmmemoniansl (bigel
Sleogar 5 il 4 arg b al (Bjgel goy90 & el s S 0 (0 8 (WSS
Co> ey a5 wladl o Jed e 4 Yw (Olobwl g Hladre) (Basmssl w9l b oni ol
Ao > g 03,5 Sl |y (el Slae 093 (il (g039> g 2 4 az g b g Sl Qo Sy 4z STyl
b 950 1) 095 b canlite (slayl gy aiilgi god (803 250L 5l (6 jlems Lo o 40 i o6 113
ool B €l el dom gl (S (00085509, ln 1) (Rl (ks 6 xS0k slaailols S
el T g m50 5955 Wy 9y ol 3l a0 e G Ligy (e Ceans 1y (650 5 236l 5 09 )]
3 0,8 18 Con 050 sede Slogds 4 Cunl 23V A5 Clll oo (gl oS S0l slala b
0 ol (65T ol S 4 4z g8 (Soig Sl (65 0k Lz )5 (il patd Glaaasll () fage
ol coaims ol b Lola (gognd 10 ez i gl 5 o sl il yol B mn (5,5 0ly Sons
Sl S el oolitul 5 (29 Gly (DleMbl (51 (50558 (rizren 5 yS Sleee 9 GBSO

Sllasl yamen Jalge b aS laso b ol 3lidail g (6 ,50b 403 Jiled (5,5 0b (sdino) )0 35290

' E-learning
" Just in time
" Learning Object



05 A e Cudae SO G S0l elaie 4y 005 S0l g 00g bl o Cavaxd ¢ 55Xl

I¥] el oo Je
2 OB 9550l (gaieg;S 4 (gglSools 1o sgzge (gunabiss glapy Sl 5l esliiul b Gl o
Slyzme 35750 Sloog,S 5l Sy 2 sl e S9ie0 Sl lagl LUl 5 (6Tol S ol
aS ol QT P GeboS Cpl 0 e g0 &)l 09,8 QT GrSol S b cnlicte oglaie L5~:3)’9A—|

B3Iy a5, S0l (gandles 4 YL 8o b wile U ogd sloul ses )6l

45k Ol g ge Sladed Glasdls 5 ba ki Ol Jold Gudoed plasil D58 5 Coenl -
S o Yzl i T34 5 By el pn oo 5 0T oo 5 (685 Jlozl bl b i s po
03,8 oo 41 eslinul 5y e Gui ol )3

Rl ik ga HLE5 g cladilels 5 5o lalytin 2i5eT 5 osian osp 3,05 o)yl
5 5L BIs b eyl hy 03338y b diadign SLij sl slaalile .l wils ¢, Ko
Coands 3 Jhe 35 g0 sladilale . Llas & Coda |y ol pad 50T o, Sl o sl LUl
—oi 5L 55T .S Wyl 5 5 0T Jols 1y iseT diSn S 503 S slowl o S ab ab il
bl ol 0 83k S 5 LSl L 55 peT il b (g5leSinlen 503 858 5o (sline 7y e
IS8 e 53 5 Ol 1y g3 dlg a6 o35 50T e (slas paly L e g Lt saT
Len 53 08 W, 8L i ar ol ol V] s 4l (g5 0 o 185k ond go b nliza

NGt S K S PN s
50k sl jshite 4 sl Ul 5 (58 ob S ol 2 B0l gabadgs o (ol @
2 OB NS0k hrass Suddge 9 uld) carge wlgi oo 02 8 sl 0ud (il pand 5 Al

L8] g g i8Il 6 Sl Lagors

¥ Student-Center



Q}A‘ﬁ)}&fc)lﬁ-)&b)boﬁ([};J‘QM%MQQ)&ﬁf&‘y}QQJ‘)}f—o

(G B Csmsler 5 DLl Hs e 5 T il 5 Gl g 50

o3l b (S5 831 (6 85k 53 ol plonil (slaslS 1 (ghs 50 Yoo A L s HLISGes 5% 50,
Pl 38 sk w63 ol S odizs (8l ol Gl ol 3 sl plomil (5518 esls
Sl e el ol sl el 0l gt csduad g alex 5l sesls sla b,
o] cosls 7 i 15 (S5 S 6 S5l 53 s3Sosls Sl eslizal is) ol & ol s
Sl S 5l 5 OBLLSL 5 Shas it sk 4 gduatas a1 IEL
SRSl Le 53 WGl b S bl OS5l (sdues S okte 4 gduad
So35m 5> e 5 OB S5k O aasly sl e ol gl el S sslinad S S
Slae o Lol 4 0B S5l 5 s i olol 2 a8 O po ol 0.l eslizad LB (5,550
G xSok sl QB S0 s S gLl Sl esliad b cpioeen 5 358 00 &1 i
EPR P Py V] PRV VU =

51 ey (8L sl shine 4 OIS (glaesls 5l eslinad gl w0 (5LSen 5 Jaa [7] o
laabala 55 6,85l ladyl b a5 Liine Lol . Wles S eslinal 6 S5l Al b s Laasdly slaesls
53k Lo (la it 5 ssesls sl 4 WGl 51 015 e 5 L Sl ok il
oglize ol San wloles Lyl 1 4 a5 L OLlS (slaesls 1 eslial &S 5 pw 55 35S eslinal

> Romero



aloan 00355 o) S SS 4 6,53k S ol OB, S50 sunans [A] W s
Sl K el (o el g5 ol ileesly Gl ol p8 Ll s plonil wly 35
(S Sk S a5 Gtz gl s opl 5s ol (S5 S (68 5k Jamms )3 DB S0
ol 5l (GA) S5 s S L (KNNY wploan o 503 53 K (guans oS 5 Gl 2 3,
Al e

O e bt S bl el e Yool Jla s a8 IS 5 TSl gl
el 03 A8 o S o bcwlize SL s b s 1 0B850 a8 e S sl slabls
oS ods &l Sy bl st S, (1) 5l ol bl wlud 5 Ll 5550 T e
S Sleep 050 ) S (V) L S o S8 Ll pys 035 1y 0 6 550 Sl Lsb &
e S5 L 08w, Sl jshan S LLulid b e ol sl idas 6,3k 056 (F) sl slgning
o855 ) FORPA ol . aiS o ol 1y cilisue lajl s tiy (s pm gl o sline
La] el o slowl s, cpl e 5 (s i 6550

LGS 53 63T 5 5 O3 e 4 —

03Ul b T (stuad 5 5 glate 4y OB W 8L U155 (6,8 b &S 5L ini (61 G (0 5

3 g on 03l (g g 0l (guad g Lgbsr:w}gl 3]

: (Lgsﬁ)lfj o9 olal géf c@b)"' ol JAL&) ‘32.3:& umr.:wa olal =)

N g g8 L olf,uﬂfﬂi Guad g 5 sbie 4 (g olS0sls (gluad o= LSL"V%)}Q‘ Sleslawl =

*k-Nearest Neighbor
“Yang



ok (3l st 55 seT 4l o b 31O W S sl o b e 5 Culs, il Bl -

44) J}Ja;.ﬁ (Ql&a..i.ﬁ o)ﬁk)c‘\.«acuub)u) ‘:")3°J€'f (b‘é-’f)\su’”‘ﬁ‘-’ﬁwﬂ)-’_c
(Lgbjj.ﬂw\.]a.ntg‘ﬁ‘&ujiib&)u

DG DYl - b

Sl 3L 3550 gla e dx OB, S50 (gnad 5 g )

] bl a5 iz OEL 8L U5 5 6,85k S plal

0,15 08 sk uad 5 55 (6 5V s (suad - (sla s, Sl eSCalas” ¥

(G Slaans B -6

S suad s T Ul 5 6,8 sk S Sl gall ulul 2 Ol a1, 088,851 -

el 35 5550 BT QU155 82k K ool OB, 8k (sl 5 (s a5 4 sl Y
215 08 W S5l (sunas g 53 o 85 Sl K o, S ¥

(SUhes 5 (o588 S g0 @) (pnain 5 (8 SlMawol 5 baojly Ca a5 —eS
g 51591aes ¢ l38le 5 ldlecen 5l oolaiwl b aS sl (5 ,5l8 5l (lasls e ‘5)56.5 -\
S (6 SKws «g3lwe w3 slaaia; jo 1y ol Gojlog g ool 015 ¢ asdllas «1581,58
2iluse pddll ags olel esls 5 Sizen g (58 ol ( olrale o pas
‘°‘}T S50k e dl)] 10 55 (68,505, Blpke a4 (g STl (6 S0k 1 Sudg Sl S50l Y

Sz il glos 58 65,5 Al Gloy 1 gl o 50 S 2 (6l saia o5 g cilasio

D9l (o0 oy y23



Sl (sazls poghe 3l (S55UsS yulad whlize (69,5 sl 055> 4y 4z g3 L 15 jlw (ool ¥
SkeShg 4 a2y slne 4 (ile aid ( Sy iSUl 6550k 859> 50 Lol el ou il
il 4 ol sl sl S50l Pl (b 5 (S0l anlp Job po (0 ,S0k paxd
[10] el (6T (60,8 (sleeS 55 bl 2 (503500,
Gyl 53 SYsb yloy Boe yo a8 s, 5l SlaeSI a4 S Mol 16 SOl S & i —F
ool plel o 0,8 o LI b Jole sol 4yl g 0ol bl i jlo Sl (e dled slo 059> 3]

INT el 6510k 5 SThol S5 cllis o 45 5,3 Jgome Uig, 5508 olo 40,08 o,Lal b IS

:‘;bu: *wujj)—a

9 Q‘J:.PJ cb‘}» JAL&) ;‘ﬁ\ o}>r.3 K] a o3l t;.: (Lol e &.3:6 ufb}) JAK Cf& —all

(eSS @ Gadiod gl ol e B 55 eslizal 55 50 (glas kil
yohilos .ail co (golSonls (glaiy oSl sl eolanwl b Bai nSoly gonadss> p o Budzd ol jo
Sy90 (50,90 ;0 W ,SoL Hllss g (S0l S Bz (pl o ganales Lae ol Ly aS
5wl oo dnlidony Bz Cpl o (6Tl S olull gl oolatul 590 Il il oo Hlas
Ol 31 ooliinl b .o gi oo soliiwl g3l stas 5l B .50l oblgs e Jgam jglaie 4 puimen
b o Ll (gomades 4 Bai 5ol obly 5 oS0l S olal 51 S yo gl ol Caws 4

A dwlgs aisls Ll b caslite glgiome sadl)] jelate 4 Sig 18Tl (6 S0l

Ha ite (5,8 o5l 5 gy (SO 8 5 (o she Johe &S5 LB 53 gy 1 3550 Slaie —
oslatul b oS all co B, S0l ollg 5 oS0l S Baiod (pl [0 S92 g0 yurie g0
S slasl 51 SG 52 a5 & 90l 358 o0 6 S 03l g3l 9 Sew Lasis saaliis

S Qe laim p cpl & GBS0l slaguly 4 4295 b g wbbige Giwn VY Dlo 650



ezl eolatuwl b Bw S0l olly rioed 040 o0 (aseive cilisie olul jo gl (5,50l

0S50 )8 Sl 090 00 L1 (03T sty 3l ends ol
oolawl 8,90 (salS0ols 1,6l (gaindlss B> Wil oo Az gl Oy90 Fuiow (p] y0 AT Koo e
a5l Baiss ol jo 098 o dewle IBM SPSS Modeler l5éle i lawgs s ol il o
ssbiie 4y o8I g 5 00,5 anlie K0S L L Ll @l (gt B ogd ge eolil o2y,6I

S5 PG ly BN RSk ganaldss

Wosls G3ls 5 iew Laoosls 6)5—‘(:"-‘.’

L puiko o Lwbcds

OBN ol Sllg 5 (B ,Tol ol Siw sloaasiin v,y

b5 ools sl Juwo ol

G35 ools (guny dig> lo i ol 5l eolaul b Jaw ol

Sl caban iy 0505 5 edalin) Sl 5 (GISES  Gle) oy Jo 7,5 — =
Plaesls (5575 5 (o, 4
ool gl eolal jelate 4 ol wales solaiwl golSesls sunales sla by, 3l Gadss opl o
byl yekaie 4y (B LF0b sleosls .oy s> o s IBM SPSS Modeler ,l581s 5 5l oo ;63!
e el 5 goloitig Joo Jlael 5l ooliial L 5 onds (g y5laaz (oadly (sloygo 5l (soloriny Jo
argi b andl o 15 o )18 dglie 5 )50 5 955 o0 (5 S 03l LSl leasss culs, 5 leass oty
Sl L5 050 (5 i 31,8 slaws gglSeols (gl ;631 51 oolauwl Jdo 4 gubow slacusgao 4

Sydse ol | Il silome Gojgel Slasgo 51 (S ) Ken b oS
A



:(Q&.ﬂ\)bﬁ)da)y)b)d_}u'r?o-)Lgﬁf#}u'ui))cé)b-"w\:f—b

(oo ngl.»T daal> .aﬂf@ BN Qy)'T 3,6 d’j‘ﬁ loyas s Lg.a\.@;.&& Jde G Q—i‘ 33
dumﬂ@u&J»,'l,z;>)y¢u°>|>)°>,¢ruq);xda,)s,gsmp@@\f.u;;g

s or ST paz LT 4 0l G151 050 3T o & S 3 oS

Laesls J:lod'} Qﬁ)‘ﬁ‘j\.&&j‘)—ﬁ

S 5l oolatnl b g g go oolaiwl b ol jo Weols Judow g 5o jelaie 4y (gglSesls 3]
So Cghiw [lxs 09 oo 4o Ll 80 g ganady: sla by, 2b;,l 4 (Silhouette) coglw
Slabe>(90 9 lade> (9,0 Jolgd jlre 99 58 g Conl Gabadgs (oriw Ll Jolate (sl )lxs 5]
DS oo B s lejen |,

g (b (ol 5l aw (et ld ol gl sl

doslons ag3 lad 0 39290 ;500 polic plai b paie galolh (Sl pll yaie lp 1yl o5
sl oo A6 1) alold opl 09 0

Jolsd (Silo ot pate ] ol a5 (5,500 sloaligs plas (sl 5 pll pie (sl 1090 o
5 a8, Sl o) Jolsd cul o 3l lade (e 095 o0 dslne laaligs (lacl 5l 5550 pate
POENPY o NI

105 g0 drslome j abal 5l Cislew oyl ol aie gy pgu oS

_ (bi _ai)
- max(a,, b;)

o3liinl & ;050 b (55lS o0ls (ganales slaph o5l (o aslis jshaie & Soles 50 Guizeen
alizes Wog,5 0 5w S0l mls sauglin jlain 4 04l o il (2Bly sloygo jo o Jow
Cold, § Cudbge Gdmolio 4 a5 0b walys colatwl (ANOVA) b ly 56T (g bl g,

Dgbige Al (golgiioy Joe b))l jskie 4 GBS S0L Jeass
q



[1]

(2]

3]

[4]

5]

(6]

[7]

(8]

[9]

[10]

[11]

:M\;Qu«\i);umu),ﬁ;\stjcuqﬁwﬁ—,

S.-S. Liaw, H.-M. Huang, and G. . Chen, “An activity-theoretical approach to
investigate learners’ factors toward e-learning systems,” Comput. Hum. Behav., no.
23, pp. 1906-1920, 2007.

S. Graf and Kinshuk, “An Approach for Detecting Learning Styles in Learning
Management Systems,” in Sixth International Conference on Advanced Learning
Technologies, 2006, 2006, pp. 161 —163.

Sarrafzadeh, A, Alexander, S, Dadgostar, F, Fan, C, and Bigdeli, A, “How do you
know that | don’t understand?” A look at the future of intelligent tutoring
systems,” Comput. Hum. Behav., no. 24, pp. 1342-1363, 2008.

E. Alfonseca, R. M. Carro, E. Martin, A. Ortigosa, and P. Paredes, “The impact of
learning styles on student grouping for collaborative learning: a case study,” User
Model. User-Adapt. Interact., vol. 16, no. 3—4, pp. 377-401, Sep. 2006.

C. Romero, S. Ventura, and E. Garcia, “Data mining in course management systems:
Moodle case study and tutorial,” Comput. Educ., vol. 51, no. 1, pp. 368-384, Aug.
2008.

M. Jovanovic, M. Vukicevic, M. Milovanovic, and M. Minovic, “Using data mining
on student behavior and cognitive style data for improving e-learning systems: a
case study,” Int. J. Comput. Intell. Syst., vol. 5, no. 3, pp. 597-610, 2012.

M. Holzhiter, D. Frosch-Wilke, and U. Klein, “Exploiting Learner Models Using Data
Mining for E-Learning: A Rule Based Approach,” in Intelligent and Adaptive
Educational-Learning Systems, A. Pefia-Ayala, Ed. Springer Berlin Heidelberg, 2013,
pp. 77-105.

Chang, Y.-C, Kao, W.-Y, Chu, C.-P, and Chiu, C.-H, “A learning style classification
mechanism for e-learning,” Comput. Educ., 2009.

Yang, Y. J and Wu, C, “An attribute-based ant colony system for adaptive learning
object recommendation,” Expert Syst. Appl., pp. 3034-3047, 2009.

A. Klasnja-Miliéevié, B. Vesin, M. Ivanovié, and Z. Budimac, “E-Learning
personalization based on hybrid recommendation strategy and learning style
identification,” Comput. Educ., vol. 56, no. 3, pp. 885-899, Apr. 2011.

S. Graf, S. R. Viola, T. Leo, and Kinshuk, “In-Depth Analysis of the Felder-Silverman
Learning Style Dimensions,” J. Res. Technol. Educ., vol. 40, no. 1, pp. 79-93, Jan.
2007.



G plasl gy OLaj—F

35 el i plondl Ola) e

quQAﬁj(L;\onij\;ﬁl)luu)‘}ﬁb)éfbd&|ﬁl&|fjLAC,.J\»A.KCMJ(:JY;..\S

bl p&Kea Y s |
hos plonil p8a 53 5 0s B 3 by e Jsder 53 5 e S8 4 5 a6l 5L s e
..a.sjf ole Q\iﬂ!u_b- (G

R






O bt SIS Wl G ol e 5 b guuile) s e

obo & | 21 Ole

Y¥Y

Yy

Yy

AR

V4

A\

\¥

Vo

YW LW Y [ YW Yy AV 20

JS ok

(ole)

Al -0

)

R

\Y

a9

-

AEL Gaate dgulr Sl e b L OSGYI g casbiOLL (ol 2! sl led § 5 5 Ol )

MLG‘ oo VY jlf‘bjou?u\.&)‘ wujtfuboliti &‘F‘j@'w&.& J:-‘,a tffd""ﬁ LS‘J" d}..; J‘G QLA) y‘b—\‘

\Y




(D¢ 451 9 JuosT B iy 30 b 30 Jgado b gmmiild (Sl p Laid by 430 )

FESS 8 Ol 5 Dl g 5 sl ol ge camd g b lio =V

ad gl 5l 40 Sl e Sy f]ug;ffilcw‘;.ar\; YEY)
i b slaw £ S Jsles 3! (Juy) Slaisw b a&asls
Syl ddoly Lo i iyl i )8 glasbobl 4 Slhdss glaay jaeSS Csls 1 S
-\:—‘j@A}ﬁ@jkﬁd}ﬁ))dbﬁ)ﬂ%ﬁpjjwf&wuj‘mjbuuﬁ_w\]jube_&a
AL o laay a adST s L (line 4 Loy )
POL Doge 8) (oS Olreogi
s (sl A —A
(‘;)‘“\")‘j;,}""‘:"bm)ﬁQ)LG")M°)}>)‘>SL§'>)‘}ALs‘f)g_sk“'ﬁéhkiﬁ —\-A
4.1,&‘}{ Celo s da JlG> &.E;J&\j)lf;bbbt}f 3l 2l sldas s ¢s
S e

\Y




Gai>S )3 5L 3 se

Q‘)J‘ 9 Q‘J’P‘? cb‘y Cy 94u A -Y-A

Ca v\."‘)h:aﬁv}
L ,luae
6'\ . R . -2
o < 2558 LS = ,
. e | D)0 dldas d,w;\ie:b»(U
» Sy Sy ol ol S e g
Sy Jslee > Sbodslee |3l .
J

VO




4 e glaag YA

JS ause ] Al g 4y o S e
b o -l
PGP
S pp -
cu\a")\.ﬂ 9 U‘.&G A
orb 3 SIS 55
Oled s o 4y m—
u y-) /5;- by
)" oola wl) ‘5‘0)}\_&»: 9
(oﬂ.'c 9 \.Ao\ii&i\.ejT
K3 glaay a -
C"".’
aay a8 e A
Wy JS 331 N ' '
B =R ») LR Ey 3,
Sbo dolre 5! c
(@J"A‘Jl‘p) Ol gz Y
Sl | ¥
Saa| O
S| *

\#




Mcgfw)y—ﬂ

b e Ll Lmiils (S sl glsels g ol
b sLal Lozaly Ol L sl (Sl il ol 5 oL
-
Y
b sLaal 5l Okl b steul (Ssl ilsols 5 ol
-
Y
b el G p sl S e Sl ilsoli ol
-
............................... J.>=.A D L T T PPN cJ)L’ D L I T Lﬁ‘w‘: 0_9)? 6‘)‘}&
r;\s-
| PR Euu Sbl pabse 5 JSE s glasl Hua b
u‘y.&? 4 9 s B AT O OO P PR P ORI E I PPPRPPODISIIIRRD
e
&b s Lo g% Slas! 51kl g pb
-
Y
¥
—f
-0
-5
slaw! 1095 pow S olgils pbg pb
&b

\V



19 ((mD93) Slogw dwlxiygo ) -

HES
OJ;M)‘GWLMJK&#LSM‘J ...................................... _’TM\JQEQ&DJCJJ&)CW}A
o-k:_w‘)&){jﬁwcjfw%}_d@g ............................... J».:‘Jf ..........................
;ELJ’L,’:}J"?J.‘M}MC)‘”4"‘}(6:‘“}5%)6‘)}3’ ........................ 'C)ywjac@a:\

w25 8 518 clael oy STy e 3 0

&b slaw! hew Slasl Falglspl g pb
-\

-y

-y

-¥

-0

-

b el :»bw,zwuﬁ/ﬁ#;;\}u(u,fu
@)U L2l ZJ}‘)&)}&)&A)}@Q)L«A
1

YA


www.collegeprozheh.ir

