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Iranian Research Institute Abstract: Web search, as a primary tool for accessing a vast amount
A E I L L M L vl of data, plays a crucial role in information retrieval. This study aims to
(IranDoc) compare the level of sustained attention across different stages of web
ISSN 2251-8223 searching. This research is foundational in its purpose and employs a
SRR quasi-experimental method for collecting quantitative data. The research
L) y7istetel sy, (Rofen 6 I sample consisted of 12 graduate students from Shiraz University, selected
Vol. 40 | No. 3 | pp. 757-794 . ) : )
using a purposive sampling method. This approach was chosen because
graduate students typically engage in more search activities due to
their research requirements. Initially, G-Power software estimated that a
sample size of 12 participants would suffice; however, to ensure reliability,
data were gathered from 14 participants. The main variable of the study
was the level of sustained attention, which was measured by recording
theta wave activity using a 21-electrode electroencephalography (EEG)
device. For data preprocessing and analysis, the MNE library in Python
was utilised. The preprocessed data were organised according to time
intervals participants spent on each web search stage: reading the
question, formulating the search query, reviewing the search engine
results page, and judging relevance. Ultimately, the relative power of the
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theta wave was calculated as an indicator of sustained attention for each stage and was
compared across different stages using repeated measures analysis of variance. The findings
indicated that the relative power of the theta wave during the relevance judgment stage was
significantly higher than during the review stage of the search engine results page. Moreover,
no significant differences were found between the reading question and formulating query
stages. This suggests that sustained attention is greater during the relevance judgment
stage, as users tend to engage more deeply in reading the information pages, assessing
their relevance, and seeking the desired answers to their search tasks. In contrast, during
the review phase of the search engine results page, users do not require as high a level of
sustained attention, since they often skim titles and maintain shorter attention spans. The
results of this research could inform the design of personalised search engines using EEG
data. Monitoring users’ theta wave activity on content pages could serve as a reliable metric
for gauging user engagement and assessing content relevance.

Keywords: Web Search Stages, Sustained Attention, Theta Wave, Electroencephalography



a0 gy
LMD
AP
e

el 85 | e 25
Ol Olelbl (559l 9 pole oling
(51051 )

YOV -ATYY (o) bLb
FYOY-ATYY (i ) LS

SCOPUS 4 dSC (LISTA 5 4k
jipm.irandoc.ac.ir
YAE-YOY o | Yool | £+ 590
16+ sle
https://doi.org/10.22034/jipm.2024.2032612.1663

Yoy

iz Jo 40 90 W6 g0 4w lio
"(S9 ST I

Lwgn 4> g Sl y wlio

i s 5 Dledb (..La (RS L_g/j?f:
EQ‘X“ ‘)‘j:‘:" ‘)‘J:Jl oKl

25 bugo

mahsatorabi515@gmail.com

el il 5 Dl e (paats s 55 () 0 g
Ol Gl 651 o8l ¢ Ll
mmirzabeigi@gmail.com L, 55T

¢ eelid 2l 5 Sledlbl O &S5 I8l olg>

€Ol Sl 51 s o8ty ¢ Lisls
javad.abbaspour@gmail.com

esbewl ‘L;.;JL a0l et 85 é)églgélh >

hadianfd@shirazu.ac.ir Ol ;) 31,5 ¢35 % oKl

Ll Ol LLL e 65
LSl K ISl oKl
yashar.moshfeghi@gmail.com

A Lol

el 03,55 08Ty ;;5,,0;;»@@1,#\ Sl dlas Veer/eoleA i gy YEX[YIYY ol e

VJ.#Pwiﬂ)é‘ﬂé—%‘)‘ﬁ‘:\_“}:ﬁ‘\{‘j}‘sf-}&;—w?:cd—k
oda J—.f@ l_a;_| Slelb! &L_g‘)'l{)éﬁui_zua}bj‘ )
LsJ)T.)Jj/G)_’u"BL?EJQ"&JL::{Lg}MLL’JQw}zw‘.w‘a"
VWbl an aped ol oliTad g5 5l oS Lslbl
J_LJML;J__:fdﬂdij)}cﬂﬁiambMQU_rbﬁ‘_;_,>.r_.f'..3|3
GLac b ¢ ion g plawl ala sl s JeSS Slloass Ob sz tils |5 63 5
_@"J|)J|CJ35| 45 g 0 )l A lone (gl L SIS (6 i (6 e g
6‘J_5LJL>C)_1‘L5.M.>)_9TJ.3J.§J\VU}dr_»}cv\_.faoaus_mhl‘)}l_i
d’.’._aj}; le_.é‘ﬂa:.ﬂu\_& L;))Tca:- a.l.sg"_sj_.& \F J‘ Laosls ‘QL..:.Q.]o‘
AKLJJLJMC}_AQ_;WQ_J&)J\JJFM}&Q}F&«
9 N e s ateds S sl (635, =S YY1 S Il Ty ST


mailto:mmirzabeigi@gmail.com
mailto:javad.abbaspour@gmail.com
mailto:hadianfd@shirazu.ac.ir;
mailto:yashar.moshfeghi@gmail.com
mailto:mahsatorabi515@gmail.com

oo
s Sy

Fokd | Fesyse | VErisle EIRNDI

lresls b oslawl (O 3b) gwm sl p Ol o u‘_;lo\(aln Luls” I Laesls |l
oo 51 6 a6l G2 5a3T 45 sl lonesl a a5 L ol 3505 5 0
Tl Ao (o s e Glud g0 8 el DS ol (09 S st
oo O35 pladl e 28 8515 o JUS 0503 ,57 o Ly gL 5z s 55 50
35 A dlons a0 ol gy a5 e (6 S I e Oyt (L5
s it ol a 55 o ga o 5 S (slags ;S o511 Ly el Sl oy G b
‘_;)\:l_LMJJ_bA{.LUQjLALBJJJJL"JG}_»@_@Q\jJJ:\:Qu.}\_kq:éli.uwua
5 I Ol ado o 53 53 Ll 60 gy g s T ) 55 50 s dmdis oy s a1 YL
o g5 S das o 0L 4l ol (bl (513 lime S glis g g i (ud o 9
a5 sl SV g gCir 55 50 e oo (g o o 5l oy 5Ll e 0 5 i sy
g e (6 it s U |y SLeMbl Slomis ¢l 1,5 ado jo ool 534S a8 0 0,8
23 Ll S a1y g s (ST ka5 n gl 5 S o gy 1y LOT Lo
23 A (VL A gy a5 4 S5 018 sl 5 50 e
b S Oldar 5 glaojl 5 dijls 5 oo mslie Jlazl o0 4o ¥ pol 01 )8 cad> o
L el igile paid S gl Sl sisn >l b 15 Ols5 o g &_ilc_ih}jl el
Slomis 53 0l )l8 (LS5 7 g dlab O jm L5l oS eslial ol 8 iy U1 (sLaosls
31 gmen U Ol yl8 (6,8 53 Oljman gy s 55 slazel JoB LasLs SO i Ul 5 oo | pous

Al e 03 LS e L5

3‘;}]MT)JLQlLLZJC}.~‘M}:§@j¢&35?3w‘}>|f2&9315w

Ao .Y

A Lresls Sl (amwy o dy o s 1 ol S Ol o S s
IS S i L o S gt Jl o S o Ll SLedbl LS 53 eger
S 5y 55 SLedbl i a8 Wik e dm gt O84S Sl 58 0 SLET SLedbl
a2 63 55 or lud g0 8 gl iy OT Il s Sl ol ¢ 0
4Bl L (6 g s S S Sl 55 DLVl ez 5 Julb 4 ST Sl
Wacholder) a8 s |, OT ;550 55 ba Ll s 90 la, g g0 S Sl
£ Slmis s sl (sLay g 0 s Sl sl i S 88 2011
S lodbigtiad s o ygd a0 sl 53 S (0 S ) sl Gl s
Lol amio Jlael 5 oy S slodony 6‘-‘*&))—@‘ A N e

d&l)‘@j)d\}m&wuqlﬁ)\fcrbu‘ﬂJ}_&‘Sncébg;;_i\.u‘u‘sﬁ

YoA



Yo4

gy
9O
o

CHEMD! 013 9 F | Sugs 428 (ST oo 129 S99y ilicke Jorl o 33 5 90 dualhe

Lﬁ”uj_f&\_i;)u}_;q)@uwugg@gdlﬁ\)aum,\othuoT
s o JSis (glas o ,\_;,,tjsgiﬁ‘twﬁy\fd_i\.m@ 351 1y Lo T
23 5 A8 o 2ol 0t 5L (sl gmn el ) 55 (la iy kel O )T
25 PSS O ki e ol cae

Sl e ol adex Sl i Joal e 50 G o5 S st J 0
g g Slp ) 55 90 Lsup-’-z))ij‘ 5 Jold 2 Jlge a)ls 8 bl
spdisn by 63,3 Dl 5 ran b gla S is i Al 8 il o5 S
Calibee ol s |l se .(McElroy et al. 2007) :j.lf‘_g» ) S I .
Sl Jol 0 53 (gatpr A 15 (on o IVl (U5 5 STl cadilo O pomen
D B NI ey
o s\&ie Ca a5 (Sridhar, Khamaj & Asthana 2023) Ceul a5 03515 bl J=
.,\_;m,'bﬁr_yw_@Q_:\Q@J_ii});loifw%,u;\&_:ﬁwu4_:1,14_?}:;1
ol o in Goda SO L b 8 555,05 285 dines 08 an 5 (555 3014 uh
bgs o Coda 0T as aS 1y SLedbl 5505 1 ¢ o s 55 SledMbl aad Olas 51 (55 720 5
Esqueda-Elizondo et) Cul o315 lis a5 Codlad OT as cdons oo 51,8 S 55l 53 Sl
(al. 2022

A g aS das o 0Ll Olidss ol ol s )l 4 ¢ 51 (godate glagduasws
ol Sda Vb a5 (68 s aiaj G 5 B3l 1 sladul s ey
L;ua,,;)gljg;ﬁuj_fﬁsu.x_mgsaaj\_?.\;)tﬂ)lfga\_?.}s@gwld\ﬁe\;_wl
aS das oo olis Olalllas ¢l o 09530 (Gallen et al. 2023) S L > Y, b
) aiw s s g J=mB sba daala, gladbyts oo dsbdla gl >
.(Huang, Li & Zhang 2023) 45" o J=5e

LaoT dlear 314 3,05 35 5 ki g a5 (5 5 01l (gl o ilides gla ot Li
3 gy 3, Shoe 0 ya3T 55 STy 0Ly dile (S5l g 58 b sl et Lt 015 e
DGk 550 U5 el ol pU ) a5 018 sl
S s (Wi etal. 2021) S’ o L)) b slacdle as 05l joly o8n 155 5
S o3Il gl s (655 g 59 ST Tl 3l eslial s sladlw 55 ca el s o

DLt Sl ol 458 8 1,5 o i 55 e gy a5 ader I (s glac Jlab



aLBion

Fokd | Fesyse | VErisle EIRNDI

S a5 Lo 55 cage A e S (5 53 i sa S e DUl g ST e e
22 ol S g s 5 (Welhaf & Kane 2024) 57 o L) Cadisee glal b 5o
OT 51 S alin ool S o s |y ain g a5 ¢ g 5 JoB b L O Jled
a5 b bl s Salazel LB 5 85 (5 S o3Il s e sl il S yLS oS
Yang et al. 2023) das s asl,yl SO 555 500 8 o by L anlin 531,

A.S.s”@)l_léﬁ!c;;k.c))\b\g}jbﬁL;L.A.L‘..Lbé):wﬁa_q-}:r_p&js«_gaq-jk_g
cdlj_w().x_;\}ﬁ-jlv_d (9 S g Calides ol o )3 page A len ae ool
5o b3k Slsmme ol i)l 5 emm S ambo pu) s (sl i G 50
odd a1y 5 (6 s a5 A ] (s L;Lauf..w}éjb..i_fu.l\@\i{a_w REPIEV-1)
(930 3 sl 0 0505 5 ) 2aS i g ar g ke a5 6l ple 2B
2335 g0 s s Cad g Oppen alse 36 Cos a5 ils s ol 0o
Kaspar, Gameiro & Konig) &—is 3= «(Mdller & Schier]l 2012) s> s& i 555 50
Putkonen) 4 sis odalive |- sLa S 55 5 (Ahn etal. 2018) SLaks 55> 5 «(2015
b SLA b5 A a5 i 45 Sl (sl ;805 g 55 ol 03 4 et al. 2023
A bos J8 1 ke ol e (6 5 5eelS SLa05a5T L 5 (o0liem dBlST (glals 5o 3T il
P Cadte ol 53 a5 e et OIS 5t 0 (09 Sz 9 ]
3 a5 (5 S 03Il st (s ke el o SSS Sl eslial oyl s
G5 Sl ely 5 4SS Ol e 1) S gidome (sl Wl 5 o0 LS5 g Cllad Lo 5 b
(529 G sl Cadides ol po 3 (aiwgo dm ) a5 Sl dm ol haniw il 5>
Cols Ao (L 5 el g ST s oo OLis Sl a Sl as e 5 U 5jlu )l s
Huang, Li &) a8’ oo Jsbes |y diw s a5 g 5 JmlB 5 sbt clawilo y (glacids stis
Cenl (5115 LadT 53w s a5 45 g s 3| o0 51 28T L «(Zhang 2023
L s oo S Sy s ) i OF 3 3 5 50 ol Al 5 o0 Lol sl s Ol b e
S LS 01 G S 3 o Gl el Al

N 5 SleMbl 2515 s (sladul b 3 a5 Cmsenl s o 5 L 5 bl ol

j‘LSJ—.‘.§°J€'3L5")">"\—“";)°3"’)‘_}—;)—E“\—"‘)r—€"Q—.’.‘J—*’;BJLA}},"’}—?}”G:‘—A)}L

1. visual attention

v



yu

gy
9O
o

CHEMD! 013 9 F | Sugs 428 (ST oo 129 S99y ilicke Jorl o 33 5 90 dualhe

S 5 Cidinn oo 3 L5 e sLa S (6 S o511 5 (3187 ity 2SI
Tl amio (poy (sl Sy S s b (Sl S sl (g
aiby g b s Lol b GL5L Olomio Gl s by Ol e (o) 9 57 S x5 50
S i ;KU L e el 53 e g e B (s

1ol 25 e sy ol Ul codbanlS s 4 4 5 L
Calien oo 5o hta gy o 5 1 gL Olpen L e (i OIS LT O

93l g lslime Sslii KK Ly (s S sl—r
gy Oldl Y )
Ay 4> ei Slaa ) -Y
b.aj_é-l_?.\_A:u.a;)&nlbj_éQJMJ@CJ@'&MCLWJJA_{Q_MLgLib:&M_?—}I
5SS edab i a5 e ST La0T s G Lo o (SlaeS s o
b Jas 5-b .(Esqueda-Elizondo et al. 2022) 48" fae L5 o slacS e bl
9 7S yete caiw g ¢ Jlasl o oLl slal gl,)s 4> & Sohlberg & Mateer (1987) St
@\256))45.\_&:54 o5l Ol )8 4 ol a5 olal o ol_:.«,'\.;_w\a.x_;v_:“&
ks 1y by el SleMbl aS” Jls s (S S ad el lldS Ol L s
Slalole o O84S 558 0 ke Jlaj Sl a5 (Niosi 2021) US e
Cadeies (sLaolS s Ly Loy §L5 di55 e Loralr Cidies oy Slomio Ly g sl
LMl (6 g sl Y 5b Lo 50 s a5y a5 plandl o ST ) )
S 53 355 S st Slda Jpb 3 018 48T AS e el 5 ol (555 0
oL (g gmazen 3 a5 bl sl ST A oo T A AT 5o Al 0 1S e
A o JSi 1 )8 (5 g s

> Slas 685« Y s b slreyss 53 35 jate am g b GUIS Gline dy din gy a5
4 S 5 gy 5 n Cadten (6 Sl szl G b Sl a8 Cul o ge ol
Sl (GG ) i sy a5 4 S e ool o i p gl 5l SO Lol
P b U Oodn oS 1S et a5 Lde ol iy a5 48T S 0 Ol
AT S oS L pghn (68 53 mmnl i ol l Y b S (sl

1. sustained attention theory (SAT)



aLBion

Fokd | Fesyse | VErisle EIRNDI

‘)Mﬁ@j&é&br_@@ﬁ(HWU2023)JJSL§J_;=)‘J;|3‘51‘_13)&‘.4}{)
Jol oS KoKl a7 dns o 0L gl ol | Sy 4 i 05,87 - s
a5 ) ol 53 (cagr A (a3 (ST 5 5 6oL, Ok
S a1 4y 4 5 (S0l e s e 3 ) ol 1 ST e L
Jeen 1 5708 b Uy Al o0 (SnSS 5L5 L o5 sl o 487 S s
.(Matravers 2011) .

@wj\6>3MUWLM}Iuﬁq}:cvc@duqﬁdﬁbc&:dﬂj\
.Lé:-u.ll_;\}:4_{.\_:5@:Mﬁ»?ljl:ﬁq#.sﬂ@uﬁ-usJLﬁ}awK
pdg_wl_,_i_w).x_m?uc_fuﬁlguﬁq,:q_;&,;yp;rﬁw
)}_bax.:'c..;.a J,=8" Jds .(Massar et al. 2016) Ll o 2alS HI8 Sus SV b 5 -5 5s
L5 a8 oo oS 5y 0 G 8 slnay 5 5 alin (sl i 1 gl ols
L3.L.Jf@j_?lfa_q-jo_ﬁé_gl.;)«_b{\)J_:JJA{QLAJJJ_EJ:%SLJJM@;M
OIS ozl ¢ gl i 0 s Ly bl iy o alS” a3 13 5 e 5 18
g dr 5 as b 0 IS j3 5, Shas EalS a e a5 Ul o il plas g
(Thomson, Besner & Smilek 2015) 5,5

Gl 35 2Uls aS  cmal j5L ol o FILSw a5 s i o 1 09500
b o S el JLSK o sl T35 b o L0 &5 e o i
(y—=>zes (Romén et al. 2022) 5,15 )lJ_SJ'__.JLg}_:f(..:MaJ Slaslas sa g Cmiy
U}i};JMJ@QL&JL;J_@Lgﬁjg'ﬁue-@\gijbd&fﬁuﬁqﬁjlabbl‘;wl
33,108 o 3t ol Jeelse Ols 55 Oolal jade 85 e w5 By Ay
(VergheseZOOl)A_SGAwfuujd‘,_bybﬂ&w);bwﬁujdz_b

1. arousal theory

2. resource theories

3. resource-control model
4.

signal detection theory (SDT)
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2. neurofeedback

3. mindfulness theory
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5.
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