Iranian-Journal of
Information

Processing and
Management

Iranian Research Institute
for Science and Technology
ISSN 2251-8223
eISSN 2251-8231
Indexed by SCOPUS, ISC, & LISTA
Vol. 33 | No. 1 | pp. 1-30

Autumn 2017

XXV

The Relation between

the Complexity and Semantic
Distance of Icons and their
Effectiveness in Digital Libraries

Mahdieh Mirzabeigi

PhD in Knowledge and Information Science;
Assistant Professor; Shiraz University;
Corresponding Auther

Javad Abbaspour

PhD in Knowledge and Information Science;
Assistant Professor; Shiraz University;
javad.abbaspour@gmail.com

Sanaz Rahrovani
M.A. in Knowledge and Information Science; Shiraz University;
sanaz.rahrovani@gmail.com

Received: 23, Aug. 2016 Accepted: 27, Jul. 2016

Abstract: The present study tends to investigate the relation between
the complexity and semantic distance of Icons and their Effectiveness in
searching module of Simorgh, Azarakhsh and Nika applications. Following
a correlational survey, the participants of this research consisted of two
groups: specialists and end-users. The former consisted of 30 PhD in
Knowledge and Information Science, and the latter included undergraduate
students of Shiraz University. First, the effective and non-effective icons
were identified by end-users. Then, their complexity and semantic
distance was investigated by specialists. The results of the study showed
that there was a statistically significant difference between effective and
non-effective icons; effective icons have less complexity and semantic
distance than non-effective icons. Furthermore, it showed a significant
strong relationship between the complexity of icons and their semantic
distance. The more complexity, the more semantic distance it was, and
vice versa. Despite the importance of the studies on the relation between
the complexity and semantic distance of icons and their effectiveness, little
attention is paid to it in the area of digital library applications. Investigating
the studies on the relation between the complexity and semantic distance
of icons and their effectiveness may clarify effective icons’ features. It
also helps designers to design effective icons and build better and easier
interaction between users and digital library application.
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Azarakhsh Application, Nika Application
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. visual features
. color
. shape

. size

. familiarity
. meaningfulness
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5. cognitive features
6
7
8. concreteness levels
9

. complexity
10. semantic distance

o SIS L el Ol sl e LT 05T (655 = SIS L a8 ol (as 03,587 51 5 ke )Y
.z‘,_isntL?ejlan_:;Sn:JS)lf‘v_;Wdi_ij—:_}dLgo_ijg:_T



Vsled | ¥ a9 | ¥R b 99""@@

(Jrlie 53 05,8 o 515 oslinal 3 ge (5 ity g L 5 i gn olngh g a3
655 Bl o ol s )18 (6l m 15 &5 53 i (rlime Ao U ooy (sLa0 5SST
33> 3 ;=!I L .(Ng and Chan 2008 s Schréder and Ziefle 2008) U8’ o arge JS i L
Wl ol aBlg a7 35 ga 5ST (GlaSlouleST (SLa )l Blp 5 53 e (ol 48 Ay 0 i o
iy (sS85 gl 5 o g llae (sLa0 ST (mline Aol 5 Sty alaw oLl
ShsbulS” slajl e 5 Ol b o Lao sSGT (bms kol 5 Sy o oy Ao
Gloluw Sloslitul 3¢5 55 (gl o cwlinl Lo ST aS 1)y ailse U5, dal g oSS
ezl Ol e e a0 sSGT (6 -8 50 Ly 5 Ayl Ol Sl edsS o sl
ST L g Sl )8 (slaailel (6 s el 53 5. dias Sil 5l 1y 0,8 g
LS o bl hmsy ol d i s lpe a5 L S OS2 (Siesp
1 o S Bl 5 s lanls 5 o sdlae (SLa0 ST (lne 1o 5 Sty U

'MAJ‘J';L;"‘"'ij‘>.)H‘)CL-’“)‘:Oﬁ.‘&ﬁ@‘)}“\’.‘;—“ﬁ\)“&é”)“&})g‘i»

RERCEE- I FOT PR
0> S Ln La0 ST e (o lid (S5 93 (ylime 1ol 5 Sy
ot L 018 e 5 (I 53 dlacs 5 oy 5 S 3 5e La Ry
Calss ( Sos SIN by Asle Cadibes (latoome 13 00T Y lis gla S5
Slalaly s adis blos s Lalsn gla Stales (5 20 Sl (o gae DL
il 5 Ce (ylslima s 487 515 0L S35 g8 A el ey 2 1y Sl
3 Shes o e 58 05T Sy e e 300 35 (655 (Soas
b 58 oslw sLal sST s g s Ols) 45 (slas S a0 65,008 o g sonr
FA sli éuj;,_, b i g g, ¢ y—exan (McDougall et al. 1999) &l
DL Laadly s S oy Ol 5 St o Loy 8 55 1 ol e il 04 SUT
S Ao 5 s e e 5 oV SLaO ST ) (e La0 ST 0l 187 457 sl
e 5 S o s 3y g 1S Jadll S DLy i el 0 ST
.(Schréder and Ziefle 2008) 3 )ls glin , 36 Ols> 5 JlwigS 05,5 35 a o a0 ST
0TI 510, OTF slis la Sis b (6,8 5 I8 558K 395 i

C$ w9 S ,— |y McDougall, Curry, and de Bruijn (1999) jiag3 ;s ab,,5 4

[AR



¢y

egj‘eﬁ O 9 Sulime | o SBLIPIP S G2 gwe i SO T (2lino Aol 9  Fuzmy gtaw Olbo 4l y 4xdlae
NS

(omlime ilols S5y jler 45 sy ;8T Jiiagh daslr 03 S ) p 0T e ds
2 line Lol 48 505 B 553,87 o e 15 Lo sSOT Sty 5 s T e
5 o bme Lol S il 53 LaoT ¢ opioman 3,10 05T 5,887 Lo 25 )5 age ik
slgii La0T diylsy o alis sla Sy plow o Cd (g by Canl I olsT
(L 5d 6555 ot oL 4SS Slaaliln 53 050 g4y (o lims adools 4 Ol b 4 ST Uss S
.(sherwood, McDougall and Curry 2007) J_S 4> ¢

el oo ) G (SSO15 CoMe VY mtlis gla S35 0l 5 >0
03,50 08 b S 0T ed 53 45 3 iy Jeanlf B i B ias,
B S el gy p (S5 o oS sl 0L @u.muu_f.u\)z_m:»\;j.\_;;ﬁ
LaoT (o line .u.p\.{‘w s Lo e (Eie mla 31 g sl (S doy o
.(Ng and Chan 2007) &l (,_(

ol Oln LU 5 a0 sOT otlis 6la S5 (i g o 6,503 Lihs s 5o LaoT
Golslime i ( olaT olis S5y ,lgs 45 sl olis Laasl dsls , La S5
ARl (S o oy o8 o 5 0503 KK L (695 (Soan rlins 1ol
(Oler) S 55 La S35

ES 53 53 1)l S g O n 551 o L (2 g 53 0] jamalS 5 &85 gLy sil
S 5 S 3B A0 T 50T Cols; Ol 5 e pa (sLa il (sLad ,SGT
SLa0 ST a S o3l (sLad ST 48 sl DLt sl s ST 15 Lo sSGT
Chanwimalueng and) & s—& o ssliwl CJ sgmw as i 9 US55 (6 g 5 Shee odoxy
.(Kasemsan 2011

Fo3lin sLa0 ST 4 i 0l r elplanl sl St 5 505 2
S 53 (S )8 Lly oIl Gl 4 B o e S (ol B L
a0 sSST ol 48T i s gn 0 s 0 b 5 Ty Lniss ol et (il e il
(Jmlae 3 i g osliiwl 5 ¢S )5 g (O )8 ead 5 SVL B 5ls o S daulga
B (li-’ﬁ 56350555 )8 (sl m 15 &5 s e (mlias 1ol U ol Lol ST

5l oo ar e S L aileln U



Vsled | ¥ a9 | ¥R b 99""@@

o9 S Y

L mline ol 5 Sty mlaw Oln oo, Cld sl ioagsy ol o
sk ol A NI CI (i ,3T c(«tﬁ_ﬂ» L;u,\};\r,; Lo ST e s Ol 5
35l Gda Iy Jod e p Al LS S o Sl iagh
Eg}lbshdﬁT&tmwﬁjjwch &
9;.4}LEAUL5L&Q}§_T&M31¢B3;%CL#&:} O
¢ olins Aol 5 Sty o Slsllasl 5 o glbs a0 KT Ol slis Ctlis ©
.uo}ﬁ@wu@u,;%cbopw,;}u o

SRIR 09 4
w9 dxl> 9 w9y .)-¢

s 93 Jolb Shngsy Lmalr ol (Soen 55 5l ey S ash
;\,,.zali,u\;wu,gc@ggﬁ@bw&uolﬁ,s.wwmj;,\,_u\s
40 g o 1S3 gy (eliB I 5 SNl e dd ) ALl 518 Y el Olaaiuia
YOV (Ol S 58 gma b o b 5l 5 o3l 33liar (6,8 4 ga 50t Sl oslinul L Jgl dws 53
o Ol b5 a5 o sdlan Lol ST (Ll Sl g i e i
i Olzabite Lo g La0 50T lias 1ol 5 Sy
Wodld 539785 gy 9 slpl.Y-£

LaoT 31 (K a8 3 5 aist L e iy 55 Jald Losls (5575 -8 slal 3l
ki o 5 0T (s 1ol 5 Sy Ol5e 6,03 5 La0 ST ey lae el
Lol 5 5180 a (g s Lol sl oSy lae ront ol Sl gl
i s dmio g 4B s ba (K (§ o Wi 53T Jlzow s ALl
GBS i Ly las o b Sl 13 8 gl gl 3 g0 La0 ST 5 A o
33552 50 o23ly bl 5ol 5 Lag ST (dlaaw s SLlS 1l 5 aw bS5
ol ol Ble s p G st Loy b s oy i e 3 At JBle s
Brugger 5 Herbert (1998) & s ialllas L ol &ST A3 S e 05T as SIS

Gl ot il O 53T g, (a0 sSOT o gllas b 351 slae sd Ols 31 (1990)

£A



AR

egj‘eﬁ O 9 Sulime | o SBLIPIP S G2 gwe i SO T (2lino Aol 9  Fuzmy gtaw Olbo 4l y 4xdlae
NS

S oS S s i OpaST ol 5302 8 518 walitin y L8 slin 1 e (5T Line
7=l Olaaaiie oo 54 oy ol 3 b or 0313 SLausl LB v alin 51 o g5 5 05T
s Sy 535 0118 5 6 VL Ao 53505 La gy pl iy o (5 S sllas
dns a5l 5 lS Jnlie 1y 6 5o sutome slads 8 03T oml |5 s 0T 4 s
g e 4y 8 S DLl 53 018 Oloe G315 v 53

1) Jlomy s lulsS” (sLalj3le 5 bl 53 iomsly (sl ol 0l Sia sy Sl gy
2335 e Jas 53wl B 0l Lal ST 5L sl Jdsw Ll cdisls o e 5
5 el 3 aly 831001 5 5 Ky ooty a0 ST IS it e (Il e
Uk

5QL¢>M¢1V_L:—Z)',_>. NN Ve V) S ROV O AW ) P - S Sy
(=l smmn ) 51 Oliabl oS (gl e pioman (6 3o (2l5)) b o3l _wlid 2l
S La0T Sl ks (65T, 51 ey 5 0d S 15 Olslwl Hlastl s ado jo diim 53 bt
bl o sl s (sl S ey ALl 1 es s 3l e 3Y SLeShl plal
CINY T o ylie a a5 L ST s 8 eslinal L35 S LT oy b Sl aalitn
sl J 3 B OT Ll

(e OL g tils 51 B YRV SLsst 53 (balat (6,84 pas ol s sl !
3,55 4 LadT s (slagely Ol ol 1y 5 08 8 115 51 oty ki IS
3l oMbl (g lan slin ot e tin gl 5 O lae GLa0 ST W05 KT
S gl iy 3 Cowglbe i b 5 Ikl ol el o ds 4 § b s FASF
Ve Bl mmo o Sl (S o Ol (S5, S i o 5108 sl
03237 S ol Ly e ol ol ddl o 05T 05,587 g 08 dinsfoly Aoy
) 53 o e 05 ST Y sl Ol 5 ot 85 Ve Al s
29 4 S o ol 5 o llaal 5 o pllae (Lad ST (il 83 9dmn 53 05 STA O g ST
O5STY0 codd S350 5a5T ol 1 codlesdly 05T 00 51 (Ass 55 slsline +/00 o
3 s lael 0 ST 5 s

sl a5 sl Lol ST (Ll 5 (oo 2 3l oy

1. multiple-choice meaning-for-image test



Vsled | ¥ a9 | ¥R b 99""@@

(S glas £ 0 Cab 5 0T 5,88 a0 ST ol 51 slaslow Jals (p33 dalitin
58T slime i) sue b (ol 53 s ag (lne 1ol 5 Sty St 6l
4_50;u;(v_f‘f_t,uuﬁpu)sjjjkf,o,_ﬁ_m_ﬁ&ﬁ;)su_;ﬂu”,n\_“t:_w,
2 (L5 (e 1) 5,518 5 05T o BLo I3 55 5 ol sl 05T (sline
e 355 pamaiia sy b 5555 s b (g 5 S5 () i 5
Olaaaize jl 5 ¥ Sl js anlw ool dd Aol g (o) p (s Bl 5 Sl
it )}_ipéudﬁiﬁ;\m_;dg_éjf,pwuuunwoumwr_uzjy
mline 1ol 5 Sty e L1y o dlanl s s lae La0 ST g s LaoT S
S gt 0550 o limn 1ol 5 (S rla calon dalons Ly g 53 87
T PSP I NN PEE SN IPEgUNN s PUNS ) PRI PRI N

gy slasl .0
i pd g B A Hlez 5o sl (e Oldal 4 a5 L
Delan SLOgDT (olixe Aol 5 (Fmy gdaw o -1-0
b 53 el ST (mlime ol 5 (S by mlaw cdsio)Lal 5 o oS 45 S0l
sy Sl 05 STO 3o 5 0 ST e 1ol 5 sl o 05T e slay 50

03,558 ol ,am a1y s dlae (cLad sSOT o) Jgdmr oy 3L ol idols
sl ol 534S bl a5 b das e OLE 0T ol il 5 S oy il

ledd 5 e 5L oS Sl (S oy ol 1 La0 ST

BOT (2l Aol 9 (Fouzms g of o 4 gl SBURT e I J9or

@lm Wob Ble (T Bl 8y NEAET
3 | <& =
3 | PR gy &
| | Slhee 1T ﬁ
\ \ PR >

£y



egj‘eﬁ O 9 Sulime | o SBLIPIP S G2 gwe i SO T (2lino Aol 9  Fuzmy gtaw Olbo 4l y 4xdlae
NS

@lm ol Ble (T Bl B NEABT
| \ Sl
| | Slhee LT
\ \ Py o
) ) 0 (e
\ \ G 2,58, £
3 | K g
| | ol imis
) ) G Sy
Y | & e Jboms s
Y ) Sy iz e
- \ 9 Slaby
\ \ pdf b o Jlis pe
A \ (e GBS 50 I
\ A XIS cw b 4 o s o
\ Y S oz mbe
Y Y a4 i QU 5 fka
\ Y ook Sz wlie
¥ \ o s
v * b s g
v v 4B iy (S g g :?k
v ¥ Spsaiolon Ji6

S Ao sl e sLad ST (aled e oo 0Lis V Jgdsr 45 45 S 0les

e o lne Ao (gl s JL::’.E’)@DJJ_{JKQL}_UAO}&TL@JJVJ‘J_&;

el ¥



S
Vsled | ¥ a9 | ¥R b 99""@@

Dotk ST (2lee Uold § (T gl s -0
55 sl SLa0 ST (line o 5 (S oy rlos s llan L0 ST e
s 05 SGT 0 5 oS s Aol 5 o3l b 05T sdeglan S0 b s
o o a1y o llaal GLad SOT oY g o any p b oo line idols 5 oloey
= dsdr ool GLa0 ST dlas e 0Lis LadT sline il 5 S lomy le 5, 5,8

SOV PRI SN IS PUIE g | U g g ]

BT (2lzo Aol 5 (T g of o & Dgllash ST w88 ¥ Jgor

2z ol dike & M Bl S5 09T poai
\ \ dociw p 4 s s o

\ | woi plad ol El

\ | 3550 s e

Y \ Syl (1]

: | o e
Y \ PPt 3 4 Jlm s e

Y V.0 s s 0 ST5L @

Y 1,0 WS hmio gl o]

Y0 V.0 ol *
Y Y e Jlaws &

' VS ke Dot S ==

el | el
Y Y e Jlaw s GL:A

Y Y it Gl CZ
v Y S S psla O e il

v Y it S Gl r_'a
v \ 333
¥ \ el
¥ Y SlulS Ol

LYy



£yy

9&%"5’3 O 9 Sulime | o SBLIPIP S G2 gwe i SO T (2lino Aol 9  Fuzmy gtaw Olbo 4l y 4xdlae
NS

sl Ao Do e Bl 85 09l pg

5 Y Wy 3 s 03 5 Olgis =
0 ¥,0 J%A@z.x&
¥ v dh‘:’.“.’c;-‘i’}“’.“ﬁ)
¥ v NI,
¥ v o3lu ilas r;»,af;p
¥ ¥ Joee 3 Silel 830
) v G S Jems mleo
¥ v Joes 55 il
¥ ¥ 03 ohled e
¥ Y 05 kb ¢ e &
¥ Y ol :;J.;_:
£.0 ¥ el

oo 1y 0 SOTVF 50T 51 i o ¥ (S aoms ils 058T Ve oF s ol
sl 0350 O g llae GLa0 ST 51 i o s llaal sla0 ST
Aol § 5y S 3 Dgdlank § Ogdlze SLBOS T Olawo D9l c by F-0
=l
S 0len A eslizal (5 03T 5l Laosls w55 03 mdle i an 4 5 L (mline 1ol
SV = - S0le) O pdbe (sLad ST Ole (s lsline sl clias o OLE Y Sy 45
Cm 3G/ =31kl Ol il 5 Y/FF= o S5la) oy llasls 5 (/A =3 Ikl 3l ol
~/~~\J‘J_:Jch_w)b(—b/v\/$)a-k_&wl>aﬁt)‘md‘J_?'-43)‘}}}4-);%
g;_.aa‘)\bl_.m

5 TPA skl Col sl o VAR o SSle Ly o sdlae (gLl ST Ol ¢ psioman
Golslime Sglis 1 o lime 1ol Em 51+ /AF SLime ol ol /04 o Sle U o glbaals



Vsled | ¥ a9 | ¥R b 99""@@

Ail o lalame +/0 )l 3 (Z0/P47) el Sacale t i S, b odal i
(Yl s)

gl sLai ST olins idobs 5 Somy - Sle a5 s o 0L Lawily
Wl ¥ 51 ity oyl a0 ST (o line idols 5 Sy o S0l 5 ¥ 51 S
23 3 i 3L (o line 3oB L g ooy (o0 ST e s llael (L0 sST e ol
(ol () i oS e 1B L g sl (o0 SOT e s llas (sl ST ¢ Jolie
5 S oy e 5B o 5 e 05T S sl Ol S i Ol
3,8 5 (e ilold) 0T 5,55 5 0, KT s s L

U Aol 5 (T Su 3l elanl 9 el ST Al lp (F OgeiT @B ¥ Jsi

B B e

e —b/54% o \VIAA Yo o sl line o
/4 v o llaas

aes —O/FVE ov \/5F 5 o sl St
Y/PF v o sllaal

LOgGT olxo Uold § Fusms raw Ol Ayl cSbil £-0

a5 L Lao ST (lan 1ol 5 Sy mlaw Ol il (s 2 s bate
ke Ol 487t o LS ey 5 o3 lisl (0 g O 50 3T 51 Lol 03 e 5
) 3,05 3525 (g 5lims 5 (655 (Cmite idaly La0 ST mlime ddols 5 oy
S U O Py e B g A (VLS - NSV S PP RVA | B SN
Sl 5 3 o (558 a5y 5 LaOT (s Lol (a0 ST (S oy

oG T (bixe Aol § (Fouzmy aw Ol «Ogw p> (Shsod 03051 b £ Jour

S 318bz0 Zaw o )y BOgST sluss b o
[VARR o/AYY e ") _

Sl Hlalime ¢/ 0N cld‘” o3 alayly s

£Y¢



egj‘eﬁ O 9 Sulime | o SBLIPIP S G2 gwe i SO T (2lino Aol 9  Fuzmy gtaw Olbo 4l y 4xdlae
NS

Sow

L0 ST Cd gl (gLl ST a8 5l OLts bl Jiags laasl
Y ade aS ol 5 L s (6 20T (line Lol 5 Sy (S0l sl s llasl
S oy = Sbe shyls o gl (sLa0 ST aled el azs § b s ksl s g - Ske
Sl ¢t i Y1ty lne ol S0l (611 05 ST i Lgs 5 ¥ 51 28
St 50350 s dbe gLa0 ST 51 i s asl (slad ST oline ddools 5 S ey
Laa FUY o o SSle slyls Lao)T

o yls (oS oline ol 5 dited o3l o g lae (sl ST iy ol ol
2550 3,508 5 6l JS Ole s Lo 50T ol 53 48T i 0155 g0 0 ol
a0 ST i o s lanl (sLa0 ST e Jolie > ol 38 5 IS8 s 0T L
355 5 05T S Ole ol 5 s (6 it oline ksl 5 Sy (glls o llae
el 43 S Dy (50 0T

ol 5 (S oy el 5 Cngllan Ol g laly (o g 45T ann 4 S
Slaadly Lokl odal s A3l sl  (slasbuls Lol le 5 L0 ST b
das e 0t )8 Ll s labaos sLa0 ST 5y 00 3 et sl tags
Gittins 1986;) das oo sz 5 |y oS (lins &b L 5 o3l L0 ST Ol m,l8 4 S
McDougall, Curry, and de Bruijn. 1999; Huang et al. 2002 Schrdéder and Ziefle 2008;
5 S 3l 4S5 1l 3 (0l jenlS 5 ¢85 Jlas $la (Chanwimalueng and Kasemsan 2011;
= 23 l)a;l.&:.w\,;;J,G_MA_?E:;JU;,_;&L&QTJ_:QV_@@\{L@,QTCM}
el o 55005 5> 3 s 390 .(Chanwimalueng and Kasemsan 2011) &35 Jal o=
Moyes and Jordan 1993) Jule 55 S 6 0T (=L L 05T oline ddosls Ol sl
.(McDougall, Curry, and de Bruijn. 1999 s J_m

=S plgl 555 oo Esly Sl i (gndxie U1 je glols el sl sSGT
;;,Kga;ﬁ&étﬁ;wéu@fwbj|\)ﬁ)K)@T;R-ﬂﬁjtfo_as);
5 e LUl s Ui o 55050 b 53 e s ool (sl sSOT o5l o 5L
gwaauQéTca 0SKT bt (sl s LS oo 3Ll 3,515 Ly (6 5 s
(el ol e ren (o A3 ST 4 O gl balin Gl 0 )8 5 555 o0
(e b 5l 5 (6 it e sllae Sl esl sLad sSOT ecsy oo Ukl 457 a5 S Olea



Vsled | ¥ a9 | ¥R b 99""@@

Ol il 215 4 i 5 OT (5,alls g g s L 05 SGT oy s
Bl 5 Geas 3,5 5 g Oloe laly a o il b g o 05S0T 5,587 5 g
OT 5,55 L 05T g o5 (plimn Aol ol 28" LT (o lims il Lo Slass!
s &S ol eams 53 5 aml ol el ay )8 28Ty Lo w48 55 0 el
D iy ) bl b U Jales

5 S o o Ole (55 5 Jlslims ilaily 487 sl 0L Ll 555 (5 5 |
ol il 3105 KT (S oy a8 45 Line 313 5555 L0 ST o lime idsls
S 5 0T s by e 5,558 5 05T Ols Ao cams 53 5 05T ol ol
Pl o

mu_Jsuo,QT@su;;wC_ggt_,az_ig{\)w)ﬂjso‘,m,«thp&»
23y UKL S5 bl shls mbias il 5 (g lslime e ¢ oldT 45
McDougall, Curry,) Cils sl 6‘-’*;}1) RN ers alal, L;v\.aw S S
) Lsuuf;u = 03 WOl 5 0D Jinss slaasl (and de Bruijn. 1999
NG) A3 55T St 1) oS pvad 55 YA Jlw s o 5588 Sl 5 Sl VY
o 0ln 1y s lslimn 5 (655 ddaily sl ioagsy 45" (Il 55 (and Chan 2007; 2008
S i Ol a el ol a5 53 303 e 0L L SOT ol il 5 Sy
e abis 2 S il s b S it s L ool Gla0 ST
Sl 3 0T 5, S L 0 s KT o geas las LU Sl egy ol 31w oo solze o ad as
Ci Ols5 g el gl ol o 2alS s, SIS 505 ST Olos (mline ddols 5 ub o
313 s a5 0T Ly 5 Sl S0 35 La0T (s ol 1 L0 ST (Sslw oS
S 555 e 6 s il Esl S s aS gl S e

Slabaly )8 slakly ot Jwias 5 oS o o8 (6)5Tsls Al gl s
2 s Gla S5 6 S w e Ll sls eaine sl ie ¢ (50T 5 SIS
Slalie 15 o0 O i 53 sl o3 Tl 58 K 50 5 a0 ST o
SLa0 ST 55 0 ,)l8 08 5 e sl s o as Jul5 1y (mladaly o
A LT 5 did e 00 e ;b (a1 (oS DS s el 03l
e:)bd\a;ﬁ,@_ﬁgtohrﬁl{,QATQQ@\;.«AV_(LLA&};\.M)@
U5 33 iy 4 el o5 iy e esli el 28 S a0 ST el es s se

[AR



LYy

egj'eﬁ O 9 Sulime | o SBLIPIP S G2 gwe i SO T (2lino Aol 9  Fuzmy gtaw Olbo 4l y 4xdlae
NS

BOST ol b el a0 ST s la (S5 s 5 8 s el ol 5
A8 L bl 4 S s ST i |y bl ol 5553 oo st 518 5 LIS
Csllan O1n L LoD 80T lime 1o 5 (S oy oo OLn (5558 (Somas (pooman
Slaslle s o sasta s Lajlle 5 bl b 5 0L ,uIc s a1 s ol LadT
= lms Lo L g sl sLad sSOT 51 08l s U 4SS o 5528 8 Il s 10bulsS”

_)2_&::}‘}_:@éSJJCJL_.o-}ALhdjginj_{JK‘;GJ_wdub\l_;u}>J_?oJLﬂ_m.r_{
.QTH\;\,@bL@;mlﬁ,t{

Brugger, C. 1990. Advances in the International Standardization of Public Information Symbols.
Information Design Journal 6 (1): 79-88.

Carr, H. H. 1992. Factors that affect user-friendliness in interactive computer programs. Information and
Management 22: 137-149.

Chanwimalueng, W., and M. Kasemsan. 2011. The acceptance and satisfaction of smartphone users
toward icon concreteness and complexity. In Proceeding of 16th Business Information Management
Conference on Innovation and Knowledge Management a Global Competitive Advantage: 783-790.

Gittins, D. 1986. Icon-based human-computer interaction. International journal of Man-Machine studies
24:519-543.

Herbert, L.B. 1998. Determining where to include users in the icon development process: A reliability
and validity study. Doctoral Dissertation. University of Connecticut.

Huang, S, K. Shieh and C. Chi. 2002. Factors affecting the design of computer icons. International
Journal of Industrial Ergonomics 29: 211-218.

Isherwood, S., S. McDougall, and M. Curry. 2007. Icon identification in context: The changing role of
icon characteristics with user experience. Human Factors: The Journal of the Human Factors and
Ergonomics Society 49 (3): 465-476.

Kunnath, M., R. Cornell, M. Kysilka, and L. Witta. 2007. An experimental research study on the effect
of pictorial icons on a user learnes performance. Computers in Human Behavior 23: 1454-1480.

McDougall, S., B. Curry, and O. de Bruijn. 1999. Measuring symbol and icon characteristics: Norms
for concreteness, complexity, meaningfulness, familiarity, and semantic distance for 239 symbols.
Behavior Research Methods, Instruments, and Computers 31 (3): 487-519.

McDougall, S., Curry, M., and de Bruijn, O. 2001. The Effects of Visual Information on Users’ Mental
Models: An Evaluation of Pathfinder Analysis as a Measure of Icon Usability. International Journal
of Cognitive Ergonomics 5 (1): 59-84.

Ng, A. W., and A. H. Chan. 2007. Cognitive Design Features on Traffic Signs. Engineering letters 14
(1): 13-18.

Ng, A., and A. Chan. 2008. Visual and cognitive features on icon effectiveness. In Proceedings of the
international multiconference of engineers and computer scientists (2): 19-21.

Schrdder, S., and M. Ziefle. 2008. Effects of icon concreteness and complexity on semantic transparency:
Younger vs. older users Berlin Heidelberg: Springer. 90-97.

Sengupta, A., and K. Chang. 2013. Effect of Icon Styles on Cognitive Absorption and Behavioral



S
Vosted | ¥rass | ey (OCHISN

Intention of Low Literate Users. In PACIS: p. 184.

Thatcher, A., S. Mahlangu, and C. Zimmerman. 2006. Accessibility of ATMS for the functionally illiterate
through icon-based interfaces. Behaviour and Information Technology 25 (1): 65 — 81.

Wiedenbeck, S. 1999. The use of icons and labels in an end user application program: An empirical
study of learning and retention. Behaviourand Information Technology 18 (2): 68-82.

Sl o 4o

SLeMbl oo &y 53 (5 257 5 (s &S pube 1yl OFFH Lo U e
Dbstiad 058 o DLl ol Agiin 933 ol I i 2l
Ll 31 o8l alis 2515 5 SN e o5, S

Sl Jlge 5 Sl LSk s s slapll 5o L)

s gladis 5 s les e asile bk Al o 1A 5t

Inbe Sl
QL&%‘V_X&MJJQLSJ-{}MSJJ_A‘S‘)‘JQ\VO;JL»JJ}:.&
03,75 Sstinl 058 Ten DLyl .l O g5 ol 1 alis 25

ol 3 ol kit 23l 5 LMl (e
S| (Jlazn s laalbuls ¢ )b 0L (SU5L ls Wl 5 flas
d@j\wuuﬁb}QL&w‘rlﬁ)}ui_ﬁjkL;LAUZJ)JQLB\:JJ‘)

Sla ) ble
r_l.éw))éu)\wwjgw5)4.&6‘)‘36\“?* deJ\_S}ZA
S o8ty Sl Sledbl c e i) §  alis il 5 SLedibl

Al

E) Sledb| g_?’lf.)l’ 9 aj_:ﬁ-s 5\.&(% E) @’L&)Uﬂ\ :‘}_w uu,i_ﬂ: S phe

5 ls cbheSiw dsle bbb o a8 St el s

Ll G g e adax Il gladde

£YA





