Journal of Human-Information

Interaction

kharazmi University

Comparing ChatGPT-4 and Gemini 2.5 Pro in Meeting the Information
Needs of Doctoral Students at Kharazmi University

Mahdiyeh Khondabi''*', Mohammad Zerehsaz> ", Ali Azimi**

1. MSc in Knowledge and Information Science, Kharazmi University, Tehran, Iran. Email: mahdiehkhondabi@gmail.com
2. Department of Knowledge and Information Science, Kharazmi University, Tehran, Iran. Email: zerehsaz@khu.ac.ir
3. Corresponding author, Department of Knowledge and Information Science, Kharazmi University, Tehran, Iran. Email:

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

azimia@khu.ac.ir

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received 27 June
2025

Revised in 4
September
2025

Accepted 16
September
2025

Published online
27 September
2025

Keywords:
ChatGPT-4,
Gemini 2.5 Pro,
Information needs,
Information-
seeking behavior,
Persian,

Doctoral students,
Artificial
intelligence
literacy,
Kharazmi
University

Purpose: This study aimed to compare ChatGPT-4 and Gemini 2.5 Pro in meeting
the information needs of doctoral students in Persian. The focus was to examine
how accurately, relevantly, clearly, practically, diversely, and effectively each
model supports academic, specialized, and Persian-language information-seeking
needs.

Method: The study used a mixed-methods approach. The participants included 36
doctoral students from the Faculty of Psychology and Educational Sciences at
Kharazmi University during the 2024-2025 academic year, selected through
purposive sampling. An initial questionnaire and a comparative questionnaire
were used, and the students evaluated the relevant indicators after direct
interaction with both models. In the qualitative phase, think-aloud protocols, semi-
structured interviews, and observation of the interaction process using Morae
software were employed. Quantitative data were analyzed using the Wilcoxon
signed-rank test, while qualitative data were analyzed through coding in
MAXQDA.

Findings: The findings showed that the superiority of the two models does not
follow a uniform pattern. ChatGPT-4 was rated significantly higher in overall
performance, and users found it more effective in initiating searches, organizing
interaction, formulating the initial problem, and enhancing information-seeking
confidence. In contrast, Gemini 2.5 Pro showed significant superiority in the
accuracy of scientific and specialized responses, the diversity of information, the
coverage of different aspects of the topic, and the practical usefulness of
responses. No significant difference was found between the two models in terms
of comprehensibility. The qualitative findings also indicated that Gemini 2.5 Pro
was more strongly associated with content depth, comprehensiveness, and support
for research work, whereas ChatGPT-4 was mainly described in terms of
conversational fluency, response organization, and user reassurance.
Conclusion: The results indicate that the two models are complementary tools.
ChatGPT-4 is better suited to initiating searches and organizing users’ thinking,
while Gemini 2.5 Pro is more useful for specialized, research-oriented questions.
However, neither model can replace academic databases, expert judgment, or the
researcher’s critical evaluation.
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Introduction

This study compares ChatGPT-4 and Gemini 2.5 Pro in meeting the information needs of doctoral
students in Persian. The focus is not limited to fluency or length of generated answers; rather, the study
examines how each system supports users when the information need is academic, discipline-related,
and expressed in Persian. The comparison covers perceived overall performance, response accuracy,
relevance, clarity, feedback, accessibility, information diversity, topic coverage, comprehensibility,
applicability, interaction with complex and multi-stage questions, information-seeking confidence,
perceived benefits, and user-reported challenges.

Methods and Materials

A mixed-methods design was used. The participants were 36 doctoral students from the Faculty of
Psychology and Educational Sciences at Kharazmi University during the 2024-2025 academic year.
Participants were selected through purposive sampling with attention to disciplinary diversity.
Quantitative data were collected through an initial questionnaire and a comparative questionnaire
administered after participants interacted directly with both models. The qualitative component used
think-aloud protocols, semi-structured interviews, and screen-based observation with Morae software to
capture users’ reasoning, hesitation, prompt reformulation, satisfaction, and perceived barriers during
interaction. Internal consistency was acceptable for the initial questionnaire (o = .703), the ChatGPT-4
scale (o = .887), and the Gemini 2.5 Pro scale (o = .923). Because normality tests indicated departures
from normality for most variables, paired comparisons were analyzed using the Wilcoxon signed-rank
test. Qualitative data were coded through open, axial, and selective coding in MAXQDA.

Results and discussion

The findings showed a differentiated pattern rather than the absolute superiority of either model. For
perceived overall performance, ChatGPT-4 was rated higher by most participants, and the difference
was statistically significant (z = -4.54, p < .001). This result indicates that participants experienced
ChatGPT-4 as smoother, more reassuring, and more supportive in beginning or organizing an
information-seeking process. In contrast, Gemini 2.5 Pro received higher ratings for response accuracy
on scientific and specialized questions (z = -4.10, p < .001) and also performed better in information
diversity, topic coverage, and applicability. The difference in comprehensibility was not statistically
significant (z =-1.33, p =.185), suggesting that both systems were understandable to doctoral students.
However, applicability was significantly higher for Gemini 2.5 Pro (z = -3.59, p < .001), whereas
information-seeking confidence was higher for ChatGPT-4 (z=-3.14, p =.002). The qualitative findings
explained the quantitative pattern. Gemini 2.5 Pro was associated with greater content depth, more
detailed responses, richer topic coverage, broader viewpoints, and stronger usefulness for research-
oriented tasks. ChatGPT-4 was associated with more fluent interactions, clearer organization in some
responses, appropriate brevity, example-based explanations, and user reassurance. Perceived benefits
were grouped into three axes: interactional benefits, response quality, and applicability. Perceived
challenges were grouped into performance-related, infrastructural, and user-centered challenges. These
included overly general responses, limited critical analysis, instability in response generation, slow or
unstable access, regional restrictions, cognitive load, dependence on generated answers, and difficulty
judging when a generated answer was sufficiently accurate.

Conclusion

The study concludes that ChatGPT-4 and Gemini 2.5 Pro should be treated as complementary tools
rather than interchangeable systems. ChatGPT-4 appears more suitable for initial exploration, problem
formulation, accessible explanation, and increasing users’ confidence. Gemini 2.5 Pro appears more
suitable for scientific and specialized information needs that require accuracy, broader coverage,
diversity of viewpoints, and practical academic usefulness. Neither model should replace scholarly
databases, expert supervision, source verification, or critical judgment. For Persian-language academic
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contexts, effective use of both systems requires artificial intelligence literacy, information literacy,
prompt-writing skill, and explicit verification of generated content.

Ethical Considerations
Compliance with Research Ethics
The students’ participation was informed and voluntary. Data confidentiality was maintained, and the
participants’ identifying information was not disclosed in the research report.

Authors’ Contributions

First author: Conducting research, data collection, quantitative and qualitative analysis, and
preparing the initial draft. Second author: Contributing to methodological design, providing
scientific consultation, and reviewing the manuscript. Third author: Scientific supervision,
quantitative and qualitative analysis, theoretical and methodological guidance, final review, and
handling article correspondence as the corresponding author.

Conflict of Interest
The authors declare no conflict of interest.

Acknowledgements
This article is derived from the master’s thesis of Mahdieh Khondabi in Knowledge and
Information Science at Kharazmi University, Tehran, Iran, conducted under the supervision of
Dr. Ali Azimi and the advisory support of Dr. Mohammad Zarehsaz. The study was performed
in the Kharazmi University Human Information Interaction Lab. Hereby, the authors would like
to thank the students who cooperated in the data collection process.


https://hii.khu.ac.ir/article-1-3261-en.html

() SElsolsl Jolsia,s

S
RV a&')

Sl sbils & 2655wl ;0 90 V.0 Gl 9 F F pmee 8 5 dos s lio
03)lg> Sl (6535 (3 gitils

i @G"‘J"‘ ke i jlwo ) doxo i PR VEP PRV

mahdiehkhondabi@gmail.com :a0bly .yl p! sl 1« 035195 oS (bl iils g WleMb] ple oyl ol ;57 .)
zerehsaz@khu.acir :aoblbly .ol oyl oo ¢ 00 51a5 oL (w18 g Wledbl ple 09,5 code Wl guac .Y
azimia@khu.acir :aebb1y .oyl 1 (o)) 5 ¢ 5035195 oEG1S (bl Jiils g WleMbl ple 09,5 « Jgbmno oddam 3 .Y

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

oS> Alio wledb!
SMbl slasls &8, 10 95 V.0 bez 3 F S o roe awlie Baa b ol iag) 1dud Al £g9
@ (25wl 0 Joe 2 &5 09 onl p ragh (ol 55 a5 b plnil (o) Gl 4 (6550 plgmail g e
Eotn (58,15 a3 B Lo o (383 o3l dx b ol o, g ommass  alKails Sledlbl slajls el o &)
; il e “YIYNE-f

S oo Jos (sele gz wnld Ly j
(656 &b

0aSils (655 sy tils T8 el EuiS e Lo ot plol S 5 5,535, b il fubs)
Qodup gl 4y aS W VTN Loass Jlo g0 o))l oKiils oy pele o g LS g,
3 o olesmtls 5 ot oolituo] (gluylie dolidins s 5 adgl Aolidoms s 5l soS Loy o b ol
ety S50 o e i 5 358,55, slagatl e 39 0 b s ol
b (oS loosls .28, )5 & ail g0 38l 5SS L Joles ai] 8 ol 5 4l Lislwdes axloas
250 el 19925 (wSa j3 (6513808 L (S (slaools 5 SISy locadle slaas (a5

WS o Sles 10 F Sarie i CwisSy Jde 90 (5,5 a5 sy loid ieghy (ol sl
5 s adsl gunsygo «Jolad ol gz ST 50 1, 1 Ol)l8 g 0s (2l VL (s lobine j5boas
Ol i SThol cds 10 4 V.0 slaz o Jilie jo axiwsls soglhe SLeMbl juiiassloiel sl
S5 el 030 )lS 5 ged9e sl iy (DMLl £555 (paadS 5 (cole Gloguly (ppaz ;o
V.0 gliar ol i 3 oS loatily 09 oline (309 wad kB 5 5 Joe 50 Cglis udls olina
YV Smeroa & Jo o)l wisn (chagh I 5 Slatiy g Comlr (plgtne Gos b i gp
A oy (iuolnebl 5 il (popleile (o5 9l Sl b sie

9 sz 975 $n ¥ Garoa WldeSe olalpl Jue 55 (ol wws oo plins @l 16 S i
S 35 Lhagh 5 (saadS Sl Slngn VO Loz 5 Sl Somlio 203 LiSupls
i Siagy sl s a6l sele ol (Kl Sagd oJlmilh 2

Vel-q FoF
oy &b
VE/-QVFF
lis! & 6
YelYNED

o jlgands
AR
5 Vo0 slias

(Sl 5L
el s,

=l ok

WSS el

(Eyas Shea g

L;o))‘? oKislo

Sl slols a4 557l ;0 55 Vo0 Glioz 3 F o zie o, Shoe aulio . e orlic g toammo jlus, tyage o Slazs 0Ll
FA-FQ . 2o YY (V) ) T ccledb] 5 L] fole . 03,55 olZiils (5 58S oybgomiils

DS

T iy ©

O o)l olKils il



mailto:mahdiehkhondabi@gmail.com
mailto:zerehsaz@khu.ac.ir
mailto:azimia@khu.ac.ir
https://orcid.org/0009-0008-5074-3917
https://orcid.org/0000-0002-3421-1709
https://orcid.org/0000-0003-1991-9706
https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

JEF oF o lads o0 50 Sl coleMb g oy lui! Joler d pici oY

doddo
SRk porte ) pio & lanil i, Sy Mg (egian h9e eyl 5l pLalRadls eslinul st slale 5o
cro9s ly )Ll ol 51 plgmails 45 ans oo i (e (35901 50 (ol w0lsd ol ouds has bedlbl g iy
Ol g 9 (oo oolitn | DIl (goin > g loard 6 (poglojle (chmghy sloosl sl (ygte (S3le 40 M onlis
550 ol s onl by (V- YF (Jlazms (ajgel sl Y+ YO crm 8) Gl (oS Sl )3 yeSadiz (38 b g,
£ b Joe o calis 5 s pdpalozel w,n)l8 g0 i et aSl s diedgn slacbir jl oslital (il B0
el )5 Sledl 5L

05,5 Jaiis j97esS 9 lidS Jolad 4y j9me03lgandS 5 (ot (soiar 5l Glgm—tils Gb eI L3, (Jso
5 Oledbl le g )l 10 05 oo 4 4o ookl oolel el g oud AN (porin Ojgod Fwly ol jo S ol ol
Slr 2 sloisS g oellas 9 35290 (Liils Cundg Hlee alold 4 Glizmen GLeMb! LS, 5 (SleMbl Lo ¢ ol il
I8V b g el oV e e o g by 120 L yan i) 3,10 0yl | el 5l oolicies |5 ] eqminm 2 a3
wellSe 675 (Sl n OlF Gl & sleiel b )18, cpl lge (egiae gp (e ladarze )3 Ll (VAN
95550 05 (79 el 5 s ats (sl Lo

ailgi oo e g ogdle L sl (g 5 (sel )0 e s—iaz Ol 1T S5 S sle Joe
olyor 9 ()0 Glaitiy (i Sloioe samsplejle ol Wae lu aod Il coamdmd ¢ Jliw s wile (oo i
@ @ (s yed 35555l S Syl )l (nl a5 des e (Lis daz ey e oS Ll eadg5lu patd 6 S0l
w> 5l G ST wiile glajlas b Glojen Ll il 1) (tmghy slacudled | (Sluity 5 50k (oosatiogs iy
e 5 S15:5) wlel o (s8] (59l lS 5 g—at w2 «OleMbl Lt 18 plegl o658 5 e 2line (sl
e § o gade S5 Sy (gl s e Joko Bl a5y ol 51 (T TE e Sam g 0l3gd ¥+ YO oo Sam g L5 Y- YO
ol ailyglid e 5 B w5 5 5L g,

5 Sop Sl sledae odlgle g0 e 9 VO shiex 5 F Joair wil pbobon (b L)
OORAT 9N (e 07y w5l e e isel (Pl ogeds (Jlinll 1l S5 (ol Gy 300 Bres slacs Lone
(=090l sloosls (5 lone yo Lglis 45T ams oo Gl (Sbj slae (8 Slodl s (LSS Ll (opoply 9l
(Yol pls s Jsbo ol 2oy il o oy (33105 bl 5 (g3l em sloo el (3590l 5l ety
bl | Joe (nl ke & @ 7 2 OIS (TTY QlegS) 038 ST (29,5 G pdeon)l5 5 (Lo—d90 iy
Oizen 1S g5 (e (2955 9 S pde ) Sre—al g (e (539)9 Wl o0 &5 WIS (o8 (Bpre (A2 9Mz g e
wstae )8y 5l o 5 leiadly e lr G2isel 5 o Sl 5 Gaxr U5 St 2 S SRiselte 2
XYY osTglonsh o s 0usTs

s g3l s, & )5 o5 Whise Cuje placusise 1o i ¥ Sara (bedbl s (dsel 05 0
€9 1y Joo (nl a3l Glosayy Sl sl jls (S5l plel (el g adgl (—iduplas pgede (g5lmoslw
(lis o o T ool 048 B zed 55 & 00z €90 90 o 5 JUo Sl adsl b s sy (sasil 55508
OLES (6 Zadybo o0 S (Slagaly wlgi 5 altns slayl dglio glal posiz (Sl yy el (sl 9.2 Vo0 (slior
s o 3 51 s e (65 glins 1 3aled ol Al (Yo YD (S5 oV YE L cTiclonsl 7+ YT gTilonsh) ams oo
el ialy (b)) e 5 )5 (e gl Epdge (b osln E9 4 (29 CudS

Skl oy 5l Gy Yol o Koz il Jaor 5150 Vo0 slioz 0)lyo IS5 (s 5 sl 3155« hlie 5o
S o ST AT (il 5 g Dgo cpgal (e aiile goite lie LIS Gl 5 (SVob aia) (B3I (som stT s

! Generative Artificial Intelligence (GenAl)
2 Large Language Models (LLMs).
3 Thinking Model


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

OF ol g Jlass | e b gmiils GleMbl slojlo v oSl 40 9, 1A slos 5 F Tt 2o o Klac

Jels b iy Glgioe |y 5 YD sl (aog by 8 pmnl, inlplis (Y- YF L fSon 5 slio o YYD JS559)
a5 Sl ks s o5 oSy Sledlol (oS )5 5 olTays dslio £90 g0 ol (55T (a5 dinoy Lad> (glal> joous
bos 6t Cueal Home gl 5 (SEFuNE (paasS Sl n )

o s el SR (o S o Salo Lo 8 Shas o5 wtatines bo ! 3l 55 SRk Slalllas
5 Sl il o (3135 gliaz 5l i (bisel (glgime adgi kS L el il ()5 (0 byl I E
Slp @bcoie (ema—ads slaiagh 5 (S 0je> ;0 Sllllas (S aS (b o oV VF STl V- VE e
S5 6355 5 it E5 4 Aels ) S 35 (glaslie slo s yo g wlools lii lagler | Ll b idigy odo o slias
(V-¥0) LTS o 0l 1) oS e 55 auae Sladllae (Y- V0 () Kan 5 2lid ¥ VO o)) Kan 5 poe) wilaz il
53 i B isls Lt (V- Y0) bl 5 guiloss (ol 3,555k 53 5 (5,05 Al o ay aly 1) Ll gl
ool g 4,25 & SSU e S S 5l G ) Gl slesel (V- V0) (e 5 g s o)l il gl ol
b ol pon a8 ils 3,55 5 Ll ey555k 5o 1y bl cal 2ks (Y + Y0) luodlisSigls g so il oo & lges
35 Gl s 5 (B sla il

Lyyse 5 sigl 5 (V- TE) LSe35 o, oY - TE) Sl (oY Y Len 5 o, sboazsl wals—s ol LS 4
2553k (Jalas Sl po Ysame Sz 1ol 3,505 95wl Loz 5 Fiar oy Dol ams e ol (V1)
by ol g9l sl lausdse (B p 3 Slea &5 (J> 50 @)l0 Cupe gt wl B £9y0 g el (a3 lejle (Shee
(oSl slaply w58 s oo (Lt (6 it Sed)b (g lajls @ El 5 Gamaiz Jolod (Sl
15 s S ym Bim o gline cds cdl asle gla e s (VYY) oLSan 5 25 o (VYY) Lilys o LodlSs olellias
Jito aly o6 b 0 Sliex 5 Faerr Shil xolil wlea,T ATz 5 Coagame 5 (Kb b sl
3l 1) 5905 e 55 o B 5 laie ) sl et slalone (yme aiile la D 855 plonl sieaiio; s
slasls @) 31, 92 Vb Slezr 5 ¥ S roa ol agh lol paed 2 (V010 Gl )Ken 5 (Serin) S
Eoi wiadlads oy, cdo wibe glaasls g5 WS e anlie o0))le> oRiils (6 1S hgmiils g gw B Sledlbl
b isasslaiel p 3b 5 osnzn sloi b Jala 39 048 FB 392053 )15 (o990 gy Dl
Syl 38 83

R 09
dzlie a5 285 050 Sz Ol 5l oS b Sl g (oS 0,80, S 515 g0 )8 wBua kil S ey
Og ,aﬂ 9 dgu ooy J.:Le 6"5 GRS L IB)_.a ‘ng‘a.?;.i;.i‘é ‘saLc)Lb‘ (_thb)’l,,.S Cé) O 9R Y.,0 sl 9 ¥ ST
o gy g oo SThol sl il g Llie davayd 5 i p 2ol ol dagewl cuiS 51 Ul e lo s oyl S aBlg a5
Jols 4285 (AT i 59 9wl daalie Gl (295 (bl bl 2 Joe 99 9 e (oS iSu )3 (nlply gt
Ol Fimgh a mdoailaily SS9, 00,8 Jdow aslas 5 cowlie ( —dosilaily JSSg, &b 5l Jaw g0 b o)) l8
30 Gewly ColaS i g s o | lie w5 aes lawibels b el s )5 S5l glaas] 3 e
Iy gl diged Dg1 o0),lg olKils Sio )i pole g gwlidlgy caSliils (6,58 lgoetils Jold yiogh dxel>
(OB o% 4 39,9 kol jlae ol Ol glaih ) e 4 ax gl b g diedaw 05l a4 aS wisls LS bgseils 5l a5 YF
2 g )l 0l 4 (ma—ad 5 (segee oole Sl skl 2ib Ul 5 655 ghabe 0 s 4y Jlia
Sl coaS o b Gulbg plol 1 g 90,5 Jola Jaw 90 pa Lo i S Al SO 0 sauS e Lis

05.0.' LS’L’))‘ Q’“‘st' ‘_gLQ:ua.>L..u u.ul.m‘ » |) o..\.w;,él.:)o
s 2305 LT b5l b 1S 090y g dund> plosil 095 o yimgh Bas b BaSeS b lol  iagh sl sl
syl cd,5 15 LT Las o Jowe 9o b Jalas sl oY SUIel ¢ 095 oliails wiledbl g oyl Jolss ol sLo3T 5o


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

JEF oF o lads o0 50 Sl coleMb g oy lui! Joler d pici [a1a)

L OlSa 293 oolatin 19,50 6)15 Laos )3 Juoe 93 p2 gy szl ploj o 0l planil 90 VO sloa J5'65 5 (o3l
Sl rol Giaghy 5 9 b)) OlnlS 4 el bl (JlGally taings Jlab (oMT oMbl &y (oo s LB
D91 Gl S Jaw 90 12 sl 00 ol sl sy izmen olad plodl oals b3k mlbee Core o)Ly (Jae
5 S o imledama o (59, ;0,5 loadled s (ISl l58le 5l as cud @lyge l58le 5SS L Jelas a8
Glogias 5 Jols il 51 (ot 5 0l ol (taled (BT gl s iy aily50 Jl38l0 5 50 00l (Sib Byl g il
oy 5l a8 S et gla v, Jols Ko isu 5 Jeolw slajls a4 e Jow o057l Gioniw (1 soges
el g plondl ()0 090 Jodezmn lojli & @Sl (o p lp B WSS 8 Jisrgn b (—209n
ails slao LTy 093 Jlaim! s 5 fewly ol 51 alls s 5 (BYs daays 5 S8 ol aiules (Baus'es Lis

axlas o —aguslandy ISGg 5 ¢ Jow 99 (glasline dobiiuyy cdgl aolii iy Jolss Waools $918,5 oLl
dalii s g 3,5 Sledlbl as 5 5 Solol romiw (sl adgl asliii s 09 Jolas 0l 8 sonlic o 5 audl,lis-lo dos
‘Qoﬁ'f M.SJJLB sa__..ul: w.&..f cuLC)Uol &5,.: ‘od.__mg_g‘)é‘ MBO ‘6M05_m ;L..)Lo @Lbua:-L_m CS‘L))‘ le)’ dlL_MLQA
€Ol g o Shhol cdon (s 5l jshaie callae ol o .28, )5 4 SLedbl uaiassleel 5 ).u;L) 9 09380,,8
g}'l"“‘“" 6)510 wl.w‘ » EEPR W 0w l.Q‘JM L: JA[&’ )‘ UL’] 4.:).’7u 9 ulfdu.SJJLm.A L.':"L’))‘ u,uLw‘ » mewl.w |).:) !
Lrul, SEST sole oo 0Ly Jlanss

9 e g Leal) labis TLasl o lad badelics 0l (o ) 2l5iome 5 Soge (209 Bosb 5 La)lnl (s,
oLl o555k 5 28,5 18 lgmails 5l goland Lz jo dslicim p ool Mol asewi ol (6 pdsptd 5l lebl (gl o
b oapmie ¢lis)S T cayd Llaaslitin 5 bl b Blod Ll ko 15 T 55 031 5 255 5 00
wLas)‘))‘ @bo Gw u.:LDS ad.l.bool..‘};i as OS¢ ¢ >AYY )g‘).j 9y Y,0

SIS g0 baw o5 caswslaaly JSSgp 5l be b gvosls 5l ity (618508 aS slaosls LU s (6l
0,8 Al LIS oo b 108508 Lo 38155 50 e w0l plox] s O g0 4 ol sliw ! g Sioghy Jolis
Sy 6,38 aS swl,8

t_ilﬁ} - 5).».:l_w 9 Jyw‘ —ds);}oj; 6[@09.41)—‘ GL».: A3l R uby JLO).’ ).,a.t )l ‘J.».:‘ QSQS L;Lboé‘é
axlas g oanlin (cinuilals 5l Jol> a8 sbeesls .cd 5 ploul ol wl gl 13800 5 b bl sl Jdow .o solaiu!
Lo a5 bgy o Jol laalgio o winss Jdoo olil g (59700 b (53505 55 )b 5l 5 10,5 1uSCo 15800 15 51 ool b 55
0,8 ol Jaw g0 o 5l ol S el STl sl il o


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

0% Ol g pluss | .. Glsmiils JleMbl slojli & 9570wl 40 g 18 slioz 9 F (b oo 0 pKlac

P93 B

6758 plgziils Sl glajls & 295w b )3 3 Mo (o5 laasls [ 519 V0 sl 5 ¥ Sz )
fadylo gl ax

SNl slajls & o857l Gl 9n V0 ez 5 ¥ S moa jlostial o1, ol 4z 6553 plhgmiils ¥
oS oo Shol (el

@yl Folio 6558 plhgm—ils (SMbl 5L ggi plaS gl Joo 90 51 o 5 (S5 (o5 sloatdl WLl ¥
fogdise

Lo s Shee la il ax b (ow B (b5 49 Vo0 Slea 5 T (Sa o jleslitul o 6558 Glgmails ¥

foiwn 9,49, 59200, 4

oByR saidl

QB A e sl (S Lbiunos o S

slaii,; o (V Jgoz) 09 JLo YT L YD &) bgy e cw 0g,5 (s . idgs 00 1 V) g (5,8 YO S es ) Liw YF 5
(P o b Ol ol (o Wb plgy s (g L g orgoe o Lid Oy Jold BaseS i o (a2
Ol V SS90 0j5lin 5 (o y3 (530580l o ledol e can 3 g ke dhanld o B jonl o pite (LS Ll oy,
Oile B laans) ol misi g 0,0 1y sl 3 o iy i (smliis s, a2, 90 o

(hazi Al

o olice I

® Syl
el ple
ESTRRCNERE
SELs (lengls,
SeF b,
Sl ey,
Sl (bt

sopes sliboly,

(@]
[
N
w
i
&)
(o))
~

oBauses lie Joass il aujei ) SS

51 slte Lond (omer ety plo g Conl (i (oliBoly, 400, & bgype Slsld i ) S0 s
9 sy pale owlidily, 4 Soo slaais; 10 (650 plhgmidly I a9 )5 i lgieds b alie slaaidl oplplo
D yannts Sl le


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

JEF oF o lads o0 50 Sl coleMb g oy lui! Joler d pici ov

OBaS S i fow @95 ) Jgor

Sy Sloly (o aib
YA Yy JLe TF G YD
Yo Y JLo FF G YO
YA \ Jle £ YU

i g G (B0 (V J592) oo 20565 5 (LY 08) 050 V) 5 (1FF) ()5 VO G a5 51 g diges a8
3 oolaiwl a1y el e Bl s gl (Siug ol als S8 JL YE B YO o 09,5y Basses lis
S edS 6 sld b bB QlesT 5 (steghy a e ) i b Sl (Koo Wge o5iae (250 sla

an V.0 sl 9F J a2 o 5dlos 05 o lic -)

30l lobie Ll sl bl sleparls pin (o Jow g0 Solad aas o LS Y Jou j0 o5 slaasl
Eoi B s sl b o Lol cain ST Sl YL LT S o moe (Bauses Lie e i1 L5 o Sloe axlo
PRI E NPt W 1 Cuie 9 Vo0 sl (sl josiz sla i b el g oggo S (PO g0 e g il
Al g0 o S 5l o5 sloadly oyl ol ais sl ie Jow 90 )l (g ol ©glas gl o9 S BB Lo li
‘_élc)Uo‘ o9 g @\9.9:.4 SS9 9 V0 liaz g 0,5 olaiel g Q_;S a0 f ST ZJJ-S‘;" oo
S 0 J‘EU@ fd}s
Gz gloasli o ol )5 e 5 a4 conl OT SSOlo bag, cya e oo ol 1) dllie oS waled p Sote ¥ Jgu
(sode T8 10 95 V.0 lies Lol wojle Cupe obgdl ussaslaiel o LS 4y 0 F S ol g 1005 oo S
elodd b3l 69 (Leoge Abg 9 Dl g5

O3S 8Ly (3051 (bl 2 Jde 55 dnlin o8 @l 4od5 ¥ Jgaz

Lol -
& el A2 &bz °’Z Lol o bl anlgis dng o 5L
- e, V¥ Saeror e, M
Yo S 5 e \> S
Seerer K sin - s ¥ aslias 2o
ST ) = - &i@@%é&i@@)\‘ébpéb@@)\‘V Lbéwgod&dbé'cﬁo
2 V.0 GLez S0 I _
% 7 V”,&V 65L~a/\ f o'ﬁ)ls alS._\_&.) )|
SonlS byl e loline cglis -
o Ji"’: ),\:1 . ’ S e sl 0 e sl e s el slajles g
90 Sl ) 5*
slojls ,o slex 65 \ - ST o g 448, 0 gliex a4 45)Y Sz b Jolas
ooy ' f,-qV Goles ) F lal> yosi
Clos 55 1> i o5 > - STy g 4 ad; ) sler a4 as YV oede sbhejex o el
[ )
R £.144 ol A o g gogos
. - Sz ir ¢ 445, Vsl i 4 45,1
LolFwo go5 o clio> 5 o0 \> OleMb|
25 £95 50 Sl 55 VYT sl Y F &
ses s s clies o > - ST g 448, T ler g 4 a5, e sl Lt
Eyore U S S S R ’ FVYY ol Y F SO S gy
o l5linn sglis AAD A YYS- Gl VF oot a3, WY i 45 A gl 99 med il
- Sy &8 445, ¥ gler g4 a5,Y0
399360 )8 0 sl 55 ;e Lawl o0 0,8
ORGP0 P SHex SR N ol ¥ [Cad UL UL 5]
5 o 00 STHol 5 -
ST . R o e aalilily i 3 oline Cogli oiiasoloze! iy l33!


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

OA OhSed g pls | ... Hlgmdils bl slojli & (957wl 40 9 1A sliaz 3 F b oo o ) Klas

sl Jow o Slae (gaindim) Jol b pols jiogh aocd aos oo sl o Sldllas LY Jooo sle ools anglio
5 e 05 ) Bl isel ojlse adgs 0 F g 2 (VY Ken 5 S gy 5o sl L5LT L
il g8 o) Gliox Cojo o Sdi Aol ddgi i 50 (V2 V0) (LlKes 5 joe a5 Jl>)s sl oad (515 lior
AT G e S Oldllas (B j0 e g LS (V210) o)) § 7L8 j5 0 izmon ilosls ylis Slels )|
ks Jao 93 51 (S 3llae (g plsiea Wl )Y Jgaz slaaidl onlpln sl oads (ol gy gl 2lsS g s
endls S 55 g5 sl 5 b ke (68,515 glis wilis |, T gl aSl 5

ol Gl 5o S Jelod g e Sliles &jg0h Conuzmy 5 dwsy Slagie n S )0 Jelss oUlsY pogie
@lal> poiz Ll 18 55 oo gl aill g st slaply Glee (Kinls S0 05 50 aey Lado 55 Joo g5 4 Jols
ot Sl 5 gl oz (glagiasly 0 plodl cdie; Lai> slaal prsgie ol Lo (gly sl ot U
b 488 A ) ey el bS5 4 5l 5 casuais glaclsS )o lesk Ul daely

apey bai> wile b el ity 5 gl enir slagien b olss 0 Jae 90 SUlE ow) 2 I
S5 4 5 2l 5 st slacaslyS s sl daplay oloe Sy <55 i e 3 sl ol 555
VO bz 5 ¥ Saizoa om a5 o ol (Sl Jloceadle sloas; gajl @bs b 48,5 [l o s Mol
A G55 eV bl gloline mhaw 5 =F, AV Ll 5031 Z o )lel Jlade o )ls 5gzg Jloliae glas el cpl 10 gy
003 (Sold )50 S5 5 ¥ Sarir o 4, 0 g Vo0 sliex ahi 4y 4, ¥roaS ol (lis bhad ) anglie o(rizren
S pde g g S i p 4 e (255 Gl iy Lad> ;0 (AL ES ) Lis oS ys 5l g5 Vi (sliex cnlply .ol
ol Al g 0slhe o Slae  Lisuaiz sy o

Folnl o)l oSle (aads 5 (soges (sole loojem o ol o Jlai 5l o 93 Dol (o) 2 512
552 V.0 cliaz (glagiasly odsSTol s a5 ol i uls b deglie (y5mSISLg 3050 51 o0litl b ojg> , (slogenly
V.0 loz (Fausas ) lie oBaus 3l as aas oo oyl aidly cpl.caslonds b5, F o azaa 5l 5L g lobos jsba
Grhwgtae o,Sles (paad 5 oo Gl ;S ohisa (055 UsS S slacadss o 5580 Slagwly Al )0 5y
ode S o)l (e 6)9ld Sl 4 9 058 o () b5 ooz le )0 Wb s Gl (e cnl b ol axsls
3525 (5 loline glas sabadl )l ledlbl gai5 Has 5l Joe 59 oy aS ol las Sy ee;] s s logwl dcn
S (6 500 S solSaus 5 ey slal iggine Dledbl ojlge iy 10 95 V,0 sl o)1) 5 b5, (olal syls
a8l s 4 )5 aS placasdes sl 9 Vo0 Gliex a5 was oo plis aBl cpl calon S G Y S o e @
el ol byl Fael S ol IS Sl 5l ks s gaoge aials b xuS 5 JeSe wiledlbl ¢ Lo ayyl;

4 S (29050 Slul oo S gy )0 50 Yo sliez oS ol (i (5SS 5e5l @l 5 b (o) 2
s el i 31 lier ligialy TS e 3 ol & el 5305 bline (555 ¥ Smr
s el & Gl Sl slajls jo enlpl wo)ST Qb)) Fes S (eadge by g dltue it loas
el ooly lis (6 Fcwlin 8 ,Slas g5 V.0 liez ol ji00,0uS Fuly il ,0 5 olSays aunlio (g0 (gumaix

@ o5 gwl 9 Sy a5l gy V.0 sl a5 sas o ylid 5SSy eel el ¥ Jgaz sl ools bl
(ol slacasdse > 0 a5 was o las 4l ol ol alily s ioslhe 8 Slas  sisuaiz g oduorn iy
OIS oB s 5l g O.F (Sles el frnly plnasdl Lad> g (iduiiz Julow ((dlate (6,280 wiajls w45 Sloj g0
S o8l 3 (6 Fpmaie 9 S0y 42 el Al

ssalic 95 V.0 sliox 5 ¥ Giarcx obo ylline Sglis dagaly (o9 wod bB Sl 5l a5 ols lis ol
ahl )8 b5 o eolanul b8 5 oed 8 L.M..J ezl ailaiiles Jaw 50, (g 550 lgamidls oBays 1wl ply ais
az S1aS aao oo lad 4l plol )38 50 V.0 Glies aii a4y lolins Oglad ¢y09360 1,5 oLl jo (b pl b oas

4 The context-dependent nature of large language model performance


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

TP F F o ylasd w0190 Jlw «leMb! g oy lad] olai 4y pii 04

sl e e eslinnl collE a1 bz slagealy wiload o)l w4 Seo5 G piyeed B 5l Joe 9o ozl
Bk 51 Joe 9o Sglis a8 8l (Lis 9SSy (gesl gl ilons B Socie SVl alie o g g% g
o0 Va0 Glez 5l i ¥ S aezae doaisl Lulul 5 .cal jlolixe Oledbl goorins 0l )8 50 )5 uasassleiel 5
ami ol ol 0 3] 5e S g lSin Glgmils Lebiaslazel 5 JymS bl Lulasl cusis 4
ooy o Jolss Sy 5590 S aSy 1095 03 Sguzme Fnly Comela b 285 a4 By oo S 550 45 e e (LS

Sl cagee 5 LML 4o yo 5 ) el el ] g Al 8L 0

oyl obcSTyol bz -
omalr o alyizs Gas b i 1) 90 Vib Sloz L)1 Jouz Gillae S o0 oSS 1) (005 (5551 (oS (sloaidly
¥ Sezroa (e jo ailosls wigy alizd anl b 5l Slaiy 5 5o caslie (poplejlu oo g4 inn Oli
ol 00 Ciogi esly (BGlejles 5 (g smeJlie cmsline jlatsl (o5 90udS Ly pas Gy S o Jolad g b iy
gz dnl 8 8 7S el g Jolad S aSly s Gy Cmo b b Gl )5 o)l des oo lis gl

)8 (oo S Joe o pdy 2 5
Je 90 5l ol s ST ol sblse anglio ¥ Jgoo

o b glaus Sg7e 95 bol y9=o Jue
lagely z309 dyioes caslin (200kejlo Vb it pus el (o s Jolss Sl 5 s (slelss 92 V.0 sl
00 S (315 oLy i iz omelr Vb 28 @lyze S g Bes Pl SehS 9 Vb Gl
oBaus 955 gl o9 (somnin ((dos ) Kal, &l Gedos anld 5l olaray Srdop)ls 952 V.0 slox
Tl el jlans o S o e Vb e 2B Jelss S g shelas f e

Grar Sl 5 (SIS Gialed o590 Jlie Gl z909 gly plomadl g 2o EN R IRUNE W g S S
s iz il gomeJoe (6 S azmi dgims (20 losls eole Gty g aopleile spdenlS F Jaeoe

Sglad sl oyl 1)l aiis Sgaoe ks Slgiore ConS 4 Ladd 0adSTol slacy jo a5 w2d o LS Y Jsus
ol S 5 31, gy IS 53 ool | CallB s Iy s i b ol et oJulsS 5, lajan Jan o
i gole CB (Gle 4y Loljll o gas aull g5 a4y poei 05 o)l Coenl caian igd Slgw el (gl 4SS
AL 09 Sguome Few b (glgie Mmls).a oLl Sk 5l Jaw g0 lacu je aS oy ylacs Baasses Ll o ol )bl
S il i T Saldad o 5 sale 5 b sl 5 Comol 0sd STyl S5 e pus < alas Sl ¢oms yiasd gt
ket Lo gom Olo T s 55 Vb (glioz )18 oy 0 5125 50 20,8 Bl 55 Y0 slioz o)y Fases la » |
2958 ¥ Somca o,by0 a8 Jb 0 6(VY 0S8 )L tia)€peuS sola ol o) 51V ey b et il o s
a5 gm i S ) (N 0125 S8 e n ol S, ] 55 38 a3 331 Sslales T s
4,75 Jolas g 95905 o e Shate 5l ) S a2 Ee g S g (o 0 SRl i) Gl ()5 &S
ilos S

0955 SOmST 5 iy 4125 o Jan 33 51 ooliial 4,25 5 am3m 5 S sla B egae o
waass SMasl musg  owyl8 b 5l Slaiiiy ead STl cds ( So s s arly 90 V.0 les o )5 S ol
Fe Sapde iJales Gy sz la b pin F So e 5 Jb e nilesls w5 6025 slaalesal, 4l
sl o 5 4D 13,5 (sizgar iy | gl ol AL S e | Sy el 03,55 Wiy plite slagial 5 5505
Ny 0,3 ole 5 )l8) 4y U )0 il (93 (25Tl ColS o8 (FasT o bl g 5 50,5 Jes oo S ksl
oaiiS 8 lie) €S el Ul 50 o B 1, gy (slajl 5 2,es 51,8 Lo Aiilgs o b Joe 2l 51 Ao 52 5 3,10
Cglie bandsn gy JoSo oyl aSl K308y LolS 3Kl 45 Jos 5 45 05 o s | oagl ol el ol (F
Aiid oL el


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

S ol g Jlass | e b gmiils GleMbl slojlo v oSl 40 9, 1A slos 5 F Tt 2o o Klac

Sl gl Bos e 5l i 9 V0 Sliex 5l o5 i STol aS e o L ¥ Jgoe
b sbaaS | e9d g0 b gy 9 285 ;0 Slea 65 e [ AB)S IS Gadou w8 5l Gl y 5 (o
s o)l aies oo plins g wilaidl lojle 6 p3uop)l5 5 (o0fw b SudeS (ol lajgome Joo o 2l 5 |
95 Vob leoz a5 ols ol rizren oS eS8 Lt Sl wlos S obj)l 62,5 4,25 5 (lsions Jlaie 5l Glojen
Sleaz? 05 by (BaS oS lie 5l (S el 00,95 Wig gole 5Ll g Comalr (B0 L )5 (B a0
DAt S e €S o 08liisl (T 51 iy 5 991 g ilagioly t39: sale IS conlio o g cubls Vb Cdo pa gy ¥.0
05 3 Sl sn 451, Sl b oy el 0 1E B 55 S Sl oS (sl 105 05T 15 g %0
0,b)0 (o8 sboaily L OBl (pl K gole (aads Mol ply jo ohis S o0 Sty Co> (LS,
sl gt Lagaly (199269, 9 (9290 by «DleMbl £95 0adSTyol 285 )0 sl 55

gt &0 by o GlaaS o515 Cesl 0 (lled ey (poplosle 5 (bLS)l 25 10 ¥ (Somia (ol Zoje
g s 3lurdy; BlasST Al e gl Joo cnl wa3 e lis culie jlaiSl 5 (5 97 Sl (5 90dS Co e« Jolas
5 2ol SoeS (ol slaygme g eadg] Sl Sl slaaS o ls (g ez 0,5 gmils sl adsl pleal JialS
oo ST byl ) 425 5 @lye Sl 5l plegen | g je Gl wams oo Las g Wlaidly lejle s p30 0,8
e 83,5 o)l eellae o5 9ldS e Cope g szl el ) s 4L ¥ S e o)l 5l o5
15 4 s Ml n sl ol opzl 5 Sl s sl kS o S 35 el EaS S L |
0aisS &S HLie)dauS Cole, (ol Cooyd Lol oools ol 4y aS 1) Sligiws 05 s (rw g O Jegz )l LS e
bl 5 Sl ol il moilails 4 i S 25 9 F Semar i Sue 45 am e 5l SBlsy () (1)
el 039y Lo ye o 90uiS aia))8 )3 J S e

Ol sul STl gy sl -Y

153, 8bos el )30 25 (o0 )18 H970 )l 5 (L 063 Shes haw an 55 ()8 Sla e F Jgaz sla osls bl
i3 5 S 5 g Al S0 > ] ey i S 555 5 i o s S uly Sk 5 g
a5l g ol pl IP Cosgame (ot slallas o6 mol 28 b (oS ( B lo ) mhaw )0 .Gl 00l 7 yhae 0aiscST ol
Y 55 505 4 5ls (o295 antetd )3 (0050 (LD LS 55 920 )5 el )3 iledgy Blge (n Fiakee 5l SCAELS
3 Sby sldse bl o)bys wax e jgye b leasdl () ol cdwlin calady sboesls 4 5Ll Sl 4
BT TE LS 658 el g sl el 08 I 8 Ble i 5] i 51551 e 51 Jle 5]
(VY o Son 5

Ut 39 31 sl 45 o5 s STl sl il avslin ¥ Jsu

Ciie 3l slans Gl 53970 95 skl 190 Joo |

50 oledbl £65 50 axs daguly (35 S w5l s Jlais

) C‘“’l‘ u.,.m.f)o [GYRTRE S Lgo)S.Lo.c 92 A 6[4‘-0?
3,lge (&
Ol TP cosgamme o cotmnw (slas iyl akad o il (g0sS sy 5 Jlas] OMSie sy 90 V0 slio
9> i 50 pleel (il 3L x> Vb S pe 4 5L o5 3 g (S s 297 )5 on Vo0 sl
) _ u’_L.l:u 9 ‘sll%’“’ Codgdome L_go)il.o.c A ST
0d STl oy 56Xl

OSb il slheslannl &g 08 i yinl gahd b guiS e S Cudgdome JP-Z= Ny ¥ Seeros

@ (Saly Gl s )3 )5 ooz dajlpl (S (SaSwS Sily g 42,25 ( Sz . .
iz s97e )5 ¥ ez

ool PeClto)


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

TP F F o ylasd w0190 Jlw «leMb! g oy lad] olai 4y pii 79

Awd dw L’ ‘5..4)[3 Ub) L 9r Y,a 6[...0} 9 ¥ (5'(5’(.?” )‘ oalawl o u‘).')ls as ol ULA-A.A-' osls GD..S J...L?u
(9 Shoe whans )3 (0 J3u2) Heme )5 sla ey 5 (Blen) ol s Mo la il iailods: 909, 2l
5 G,lees g grwly (6,lubl ( dog ai jo Cusgaste (Dledlbl £45 0 ans ol o Jlaisl (565 S wile (69 )lse
@l (Bl Jled s jemme )5 mhaw (3 g )l @S Elae (e ) sladlaie slacusgase 5 S0 S 4
Ol ol samline saliadel Ful 4 o8 (SKudly 9 (2g, ColdS el (0 o5 [0 e daaly med sl YU S s
ol 5l asly i bgrpo Juw (28 CodS 4 fadd o )b 28l jo Sl sla Jawe 5l eslaiwl il a5 aeo oo olis laazil
255 o0 S8 (295 (21350 2B OlF 9 (el Ol o s Glatusgaze (Sl 5 CudeS (Joe Ol e
S Wl oo (25,5 CaldS Garid sln S eT 4 5l 5 el o ez slex plgime oy e LS o
S)lgas ds Sl Soo o leMbl 2035 g b, Ol D90 0 caals el a5 el 1 Folo 4l ol oS olol 5Ll
CotS Gl Jolss Jool> aSl s Jow 5l 256 add 0ais ST ol slacusgame cplply 0gd e ade (6505 maoual
el (955 i 33 )5 D)lgs g (g yiwd ESlio ) Euly
Codgazme (295 S a4 i IS a0 F S g oe el Gl F o)leds Jgam e cols ulul
L ST olazel fyaad Lol csS sl g o sloiel Wilg3 oo gewly Sy, ol by o ool grwly & )l5  Kisly g dos 0
slcusgame a5 wao oo ol IS cpl aes o Wl g, olil e Spdy s 0sli ol jen @LA)’TG;M‘)
9 e 50 5 D ls g (g s Sl Bl CudS e Joled ol aSl s Jow 5l o5 Lads cais STl

G5 Al g Sy
99 Ol 65553 plszmtsls oMbl slajli g, ;3 50 Vb sliaz 5 ¥ (Fiaor o o5 ol plis Jagh ol @l
Ol 5 o £950 Frwly (popdai (ol gy wasSTol S s Sles 10 ¥ S g o 3l JoSe g wglae 8 )58
SledMbl £415 ¢ cole slagrwly (pgas ;o oal Slol 285 ;0 9, V0 lies ( Jilas jo il Cojo oLl uaiasslosel
e (Lol amst i onlnly ad b)) Fs9d Sl posiz 5 oszmy Glajls & Eab 5 (99608 Epdge sl by
9wz Al o SMb] 5L £98 b Wb Juw Gl aS ol (pl asl el 5y llas jebay Jow g0 5l (S6 a5 Cannd oyl
AEARA ‘ul)l.i.o.mjﬁ.c‘\"\’f su‘)&@gﬂ).\mbfj)} 6.)LD.~>‘ ‘sala))| 6‘,:).1)[5;;.)&1 U‘)""ﬁd’“‘"“')" ua..a.?uéhw
VY0 o) San g L8

goils a5 Sloy gty adsl BlisST al> o caslio Y3l lgs o ) § g oo (ool LS, s
2 dse el 6 o)l 5l pleel el g adsl LSl (Jle (s medss 0050 Gaadjge 380 1) 293 altes 900
G5t Coddge 3l ity (Jold )5 a8 bl g 65 90ds CodlS oS amo oo lid 5 SLedbl uaiagolazel
g 0> 5l i SIS s Wiy o Sy oot (Jinll (YoYE (slislisl VY (o) Ken 5 oljpd) conl oKl
il olyer alojlisily 5 2l e G2isel bl T Sl ool eg,cnlil sans (Rl Gl quym Sindy
S5, L s cplad)lo 5Ls 560 )8 Gl 5 cisuais sla i 10 Ay Jaas oSy dnglie  Fos pulS Jilgy
‘Q‘)li,o.as 5 Slox o) Sl Q‘}M 0wt JYaul 4 G'Yj.lo sladi; u*’)“’)-‘ 30 lez sl Jow k_g,uy o,b,0 L
(5._‘>LA.~J )L.MS Cs] uio.a 9 S ‘So.l.c wLOS ‘_gl.uuo aQ o)‘}o.m G...'L: )-A-MA-)-) u.uuol} ‘Jl-" Oy (Y*Y[) le; AER AT
39y 5 @ 2l gz e &gl stagh liws Glyied b 8 Gl (ulple rams (RIBH) R
Al (g e 0 S )5 o0l il Vaiz glaciwlss o 4 555 Fwl g bl e (Sials (6 K i Jaa>


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

Al OhSed g pls | ... Hlgmdils bl slojli & (957wl 40 9 1A sliaz 3 F b oo o ) Klas

£35S ol s anle sl asls 1o 4 V.0 gliax |y ionl Sinlas allio gloasdly IS 55K b donts ol s
oo (nl &5 285wzl plgs oo il ply Sl 03y GLaS 650 35 gl (990 )8 5 050 Slal Gidgy (DI
Obzes ¥ Saeroa o5 Jbo o wsdee o)l ol lal> eniz o Sciegh oz Sl slajls sl
2500 JoSo (il QL EMb] Guiiasslazel (il g Jolsd Sy, cadsl aduplss g lel o

5 Lo oslul il (Dledbl £95 wadSTol S8 0 g V.0 slex a5 ol olid agh slaadl
S glacesdye 1o gz o8 col o il aze Gl ol 3l 650 ¥ Saeror & e bl posso )
adl oplasl el )l wlg s wls 5Ls camgh )15 50 Foolaiwl LB ¢ Jgamaiz « 5od s slagul 4 gidls
S o0 elin 3,Sas g fo0 S by ggiie SleMbl &Ll )0 slex Sl 5 &S Cosl gor platagh b o> U
(Vo VF) ol 5 gl g el (gl alo 5l eailos S 08T canss laoje>

b Jao o, Sac slo (lis aS (Y- Y0) o )Kan g zllo (L8 ingh o Kb slos 1,5 o slex slacellBo o
Sl s e 03 Slalllas L 3)lge (B )3 ol gl @l nl S9zg b acesl atinly 0 )5 055> 5 i £95
S 4 (2058l 8 LI T S a2 e (Boe - (B (el s 0o 3 (Vo T) oy 5 plabes diges
Ol aSed (Sadlaz ggd9e )3 (V- TF) o Sen 5 (SeudgSl5 pal (raizmon .ilod )7 (31557 5 lioliS 5 (slan S
s slox 5l 6 3o (S SS9 plovail o fwyo Sl 5l 5 leds S pan (S 0 Y S &5 wlesls
(S E9 (350 0597 (Ol 4 g 9IS dediey (eale 5y (Sb5 Sla e 8 Shee 45 ams oo LS Loyl cpl Eun
el ainly 23 Jlre 9 )5 (ras wlaw

Srogthae o Slee ()5 LMLl iiapslozel (il ) 51 pol fagh 3 T (Sorie GRS Sow )
g <ol g, ALy e Al ey (glyins 4 g5 )5 o kS 4 Ao e it azily ol el 4l
(Vo VY) gy98 g b aesis cal o)l Sl Jow sleslisial g (2pdy p 55 )15 50 S5 (e olml g Gl (oo plejle
@l podsal> o glodal, Sl 55k 5l egian (g Gla)lpl plo g (So e jleslinul by lis (9 1) 1ol gunen
5 el 5055 Gulanl 5 ams fal8 1) (heass Gl il o eelaiiogs S0kl Cule 5 )8 slogeds
S Cued |y B0 LSl uaiassleel

&5 By lsiamylb olplS )25 o5 9w g i (om0l 4 Jaa 99 31 oalial 50 oud glulis sla il
(o fwd Sydgazme aiile (elge g oo (b))l dnke (plgizme Sl sl lagealy &5 (Sloj (S Censd Joo (B L S Ul
Slgi e mlbie lelsinly o chnd 5 (LS Lid Gl oo atas ) pledl (AL & LS sl 5kl
b o)l Gl 3 9n V0 Sl 5 ¥ Sz 5l alRasls eolital Gl cpl 5aes el ) )5 4o CudsS
2l (29,5 ol (b)) Ol g Sl (b O les (egian Gh9 Sl ( Slebl Sl b ol o

slacosgize plii gla il &5 |z Cwl By pa (VAT guexl s )b gl laaidl b hagh ool
o B ) (oo lge aid iy Gominz ST | 2T poe 5 (Sl b (S Sy pld (Sl
Db (o) 0bj 5o b sladae (bl e el i (o)l S8L )3 S5 Gl Ceenl Wigd oo Dgmmzme (]S DL
pess Ol ) Ol 4 alanly o 1) Ho7e oSl slo )] glS Gl oo 5 098 plowl wiearse) 5 Jins sl jlre L
(YYD ) Ko 5 Saiypmr) ol

Siloirds) ol alsi gz ST 6l ¥ (Sgmria a5 0b (atie (0 Jsaz) Gishy onl sl adly (ulol
5 eaaS Sy daolluys duglic gadge slul (ByS Glp gn VO ez 5 (w3 JE grdgs Cdbys 5 alis
aatia (59l e gl ol Slaoll bl Jue (29,5 Jb (I b oS (o0 Joe e Bk 300 n) B i
9> @l 2bl g Sl (A Bl (Sl Sl (egian (hg Slgw (il pli gd JST Samgs gl
(S G 5o (Vo YE e ytall g lhae V0 (a0 5 o8) 03l (LeoSS Do o gl (el 5l (oi5e b
Syle Dglaie codle Jow g0 0al STl glacy je aS oy ylid Bauses lie o lebl


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

TP F F o ylasd w0190 Jlw «leMb! g oy lad] olai 4y pii 143

SN LS g5 bl Joe Sl (63,5 ganzex & Jsor
hol Jdo Ladl wlel p ealbo Jow S,y SledMb| 5LS g
omasslazel (mol58l g el oo lesle ¢ Jolss s, f S aline (53locrdy, 5 g £9,00
sosls )5 iy e Lidig 9 YL oo S lolids
0Ty Gy & Gy g Akpe Lad> 50 e Ol o Vb sl EhFar 5 Al e 5l
Lol o g V,0 (gl
pidiss Conmalz g SleMbol 425 e ”i ) ¢ lolFaus auslio 5 ctwgy oolatul
gsil‘)'gs*“)
08 STyol uisapslesel p pcuie b f S O PSR i OO S ]

9n V.0 sliox 35 g (paa iy

Sl e comel> 0alSTiol CBs die pu (g s Sdgps 4 s LS gy VO slez o)y

CodS gl 0,8 (lo (Bases lie 5l (SO aS ol wis S o)lal sele (5 L culs g o)lb b5 51 Sl

Sty o9 (LS L )l ol g cllsee oS Sl me 0n wel e ialls gt (LS 2SRl

9 &b aeoszlr 5 9CdS S Copde s i bl b i b S o e (lie 50 (T ouiS o5 Lae)s S o

Pl Joaly T ) 5590iS e 5 05 F el ¥ Saer e 0,5 kbl )l 5l (S s ot Igioms il | oL

(2 3 )5 5 (S90S (Ges 0 yiiin sl a5 wes o lis S sleosls (pl pln (VY eaS &S Lie) «ad o
Lol 0l dz p ly (230 lejle g Jolsd Sy, o i T S are s

&l ol
P hagh Slagl S8l )3 g lwolfas £9i5 gy sl (S
WS (b 5

onlys Slas 1) Sy sle Jaw 5l eslaiw T cimghy )5 o wmledy lbgmeiiils 5l auly oo losal, olobiw 1Y
gs’l'ér’ é)L\.A 9 LS’L°)TQS‘_M‘) 0970 cGl_w‘ &L&)w‘lp e wolai il Ban ch.c &y JL».A 6‘;» ALY
VS0 w G.&L...uu.uj) w‘éol.) L: wa.u B |) °"\'“"g5""'))"

oo 90 2 ]y (ele s SO Gl tils &S 0p b 2kl pe el ) g GBS By, slage) )0 ¥
e sode ool L coled ;o 5 S anslie miline g 05360 1,5 (idgy oday,y o Ll ) lauly wsaay
A8 Pl 1y ol &b


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

o¥ OhSed g pls | ... Hlgmdils bl slojli & (957wl 40 9 1A sliaz 3 F b oo o ) Klas

sussl sla gl sy Slosiiny 9 Ly dguxe

oSily ;o 0aStils S (655 Hlgamtils 1 3550 g (6,8 TF Aiged o> (GiBgh Codgiome i )
Blisl b oyl 1500 slodid, b oS5 leass olymiils das & gl paass ol ol tew] oojlss
g plol

Sl ol 3 9 Vb Sl 5 F S azoar jleslitul 550 sloddens a4y gl (Sils «usgame (regs Y
(85 gan laadas )5 Cnl (See g Wgd oo (Sl ig, Sty S Sl Jae il gy
WS i oyl Jelad 0gon b (o s ey

(G o & 60k 9 B laJoe wly oS Sl ()5 peagiceln Ol A (Cudgazme (ages Y
Lol I it cul b Sl (K Gy 0l j5 5l (55 5 1)1 (650K 00Dl s
Al B o b )15 Jabss gt §1 b ] S obonnlios

IG5 5 aly90 5l colaiwl ax ST .cwl )57 (SThol Sbj,la besls 51 —ise SIGT igogaoms puo oz ¥
Sl ab o] slotagh dagwl cds 5 bs i w glp wls ioli8l 1 eesls cuas —doailad
obey g Sl )l cudS das 7 5 wiile e slojlxe g o lailiw | slag b (Jitu o (pawa 55 5 9l
S ooliul 55 gusly

b 5ol ey 3l Jlain g LSy EAiS S Lo aan (gly Joko 30 5l ealitwal o 5 a5 Ll 5.0
Lo Joe 1)) i 5 955 (g0 Sloih iy ol sla iy po onlply 00,10 3525 )8 (b)) (S >
D9l JyuS Bolai b o2 2 O jgon

M ol

sogd Sledbl g a i Cole ) bools (Kb e 09 ailidbgls g ST b gz ails &8 Lo tagh sl )0
el ooz Ladl alie )58 0 Fanses Lis
OB S 55 <5 Lo

oo 295 allio asl iy 4t 9 (A5 9 (o5 bl el DLl (sl 2l drosls (5005 1 gl odim 2 93
plosl bl slosal) sbiul ipgamw oddum g5 allie (il 5 (ool 0jglive i gl (il )3 &S Lo ¢ pslie sliul pg0
Allie Mol 5 @l (oole (Sl (hagh plnil Jolpe 5 O)lla (2S5 (o5 laJelos

&8l (ol
55 gilie o b5 allie ol a5 S o dlel i s

&l Sl

L sop)lsm olfiils pwlis (iils g Sledlbl wle i ) jo lais ayage ol )l cwlid [I5 asb) Ll 5l 2 5eins allio oy
s 58 05 5o heST M 205 gy Sledlbl slajls 28, 10 9, V.0 bz 5 F S oz anslior lsie
5 bl Jols oinloy ;o axlllas cpl oo .ol 0ol ploxl pgo odin g 0 y5lius g g odiwn g oloialy b aS ol
aulyd joaS Slhaoriils den jlalw g oy g ool ploxil ooj)le> oBiile sin i pale 5 (g Liiisly, oasticsls «ledlb
De oo (5, mbiw 335,55, Kar ooy (5,415,5


https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

TP F F o ylasd w0190 Jlw «leMb! g oy lad] olai 4y pii 70

&lw

oo J925 e 55Ty il ls S, B (oMbl L3, 5L OTAA) dllcies ) a1 g 100l (S 1o o5 ST
VA5 VYR (F)FF oledl] oo 5 Sk 555 5

;o Gemini 5 ChatGPT Wgs cotas Jisn slaJon ;56 5 ateallss (559,0 <V F 1) pla s o5 y0d 5 tpl e (s boin]
FRVEN (PP s (sl o (ol ol slogiagy lo il 5 lace o edlS o) iise)
https://doi.org/10.22059/1r.2025.386926.1173

opllas 950 axlllas : ST 1)l (LLEMLI LS, » (SZUd0)5; S5e Jelse @lwlit (VF- 2 ols 3 Lipla
https://doi.org/10.22055/s1i5.2021.32105.1682 N « 0—AY () ) ¥ coledb/ ple 5 (s,/ulS” Slellas

‘r..u)lﬁ Ql)) 5o ‘rw))j 6‘3...7:0 J.J.?u S BERT » LS......A LS'IJ) JM (\f’ Y) u.».ﬁ‘ sod‘)@‘ﬁéﬁ‘ 9 505‘\3 €00 g
https://doi.org/10.48301/kssa.2023.357227.2251 XYY\ «(\)F- (8L0

i B0, 8,509, 5l eolitw 1L bjgel jo s g ui cw,ypy (VFY) jars (Bses diloe g o joeme (5 s
AYAVY «(Y)) ;u.zwﬂ,lc (_;J):J)Lr‘:)w[hd '6)9b-é

Sledbl g o g (53l ael g ol pl jo SLeMbI JLd) Hete 16590 (VYAY) S (sl g o b 5L
https://doi.org/10.35050/JIPM010.2014.006 .Y aY—\YY ()Y -

References

Achiam, J., Adler, S., Agarwal, S., Ahmad, L., Akkaya, L., Aleman, F. L., ... & McGrew, B. (2023). Gpt-
4 technical report. arXiv preprint arXiv:2303.08774.

Afzal, W. (2017). Conceptualization and measurement of information needs: A literature review. Journal
of the Australian  Library and  Information  Association,  66(2), 116-138.
https://doi.org/10.1080/24750158.2017.1306165

Akter, S. N., Yu, Z., Muhamed, A., Ou, T., Biuerle, A., Cabrera, A. A., ... & Neubig, G. (2023). An in-
depth look at Gemini's language abilities. arXiv preprint arXiv:2312.11444.

Alpar, O. (2025). Evaluating generative Al tools for improving English writing skills: A preliminary
comparison of ChatGPT-4, Google Gemini, and Microsoft Copilot. European Journal of
Educational Research, 14(4), 1291-1308. https://doi.org/10.12973/eu-jer.14.4.1291

Baytak, A. (2024). The content analysis of the lesson plans created by ChatGPT and Google Gemini.
Research in Social Sciences and Technology, 9(1), 329-350.
https://doi.org/10.46303/ressat.2024.19

Peri¢, E., Frank, D., & Milkovi¢, M. (2025). Trust in generative Al tools: A comparative study of higher
education students, teachers, and researchers. Information, 16(7), Article 622.
https://doi.org/10.3390/info16070622

Digital Education Council. (2024, August 2). Digital Education Council global Al student survey 2024:
Insights  from  over 3,800 students across 16 countries. Retrieved from
https://www.digitaleducationcouncil.com/resource-library-items/digital-education-council-
global-ai-student-survey-2024

Fattah, F. H., Salih, A. M., Salih, A. M., Asaad, S. K., Ghafour, A. K., Bapir, R., ... Kakamad, F. H.
(2025). Comparative analysis of ChatGPT and Gemini (Bard) in medical inquiry: A scoping
review. Frontiers in Digital Health, 7, Article 1482712.
https://doi.org/10.3389/fdeth.2025.1482712

Freeman, J. (2025). Student generative Al survey 2025 (HEPI Policy Note 61). Oxford, England: Higher
Education Policy Institute. Retrieved from https://www.hepi.ac.uk/reports/student-generative-ai-
survey-2025/

Gemini Team, Anil, R., Borgeaud, S., Alayrac, J. B., Yu, J., Soricut, R., ... Blanco, L. (2023). Gemini: A
family of highly capable multimodal models. arXiv preprint arXiv:2312.11805. Retrieved from
https://arxiv.org/abs/2312.11805

Gemini Team, Georgiev, P., Lei, V. L., Burnell, R., Bai, L., Gulati, A., ... Batsaikhan, B. O. (2024).
Gemini 1.5: Unlocking multimodal understanding across millions of tokens of context. arXiv
preprint arXiv:2403.05530. Retrieved from https://arxiv.org/abs/2403.05530



https://doi.org/10.22059/jflr.2025.386926.1173
https://doi.org/10.22055/slis.2021.32105.1682
https://doi.org/10.48301/kssa.2023.357227.2251
https://doi.org/10.35050/JIPM010.2014.006
https://doi.org/10.1080/24750158.2017.1306165
https://doi.org/10.12973/eu-jer.14.4.1291
https://doi.org/10.46303/ressat.2024.19
https://doi.org/10.3390/info16070622
https://doi.org/10.3389/fdgth.2025.1482712
https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

44 Ol g pluss | .. Glsmiils JleMbl slojli & 9570wl 40 g 18 slioz 9 F (b oo 0 pKlac

Google Al for Developers. (2025, September 25). Gemini API release notes. Retrieved from
https://ai.google.dev/gemini-api/docs/changelog

Google. (2025, March 25). Gemini 2.5: Our most intelligent AI model. The Keyword. Retrieved from
https://blog.google/innovation-and-ai/models-and-research/google-deepmind/gemini-model-
thinking-updates-march-2025/

Goto, T., Ono, K., & Morita, A. (2024). A comparative analysis of large language models to evaluate
robustness and reliability in adversarial conditions. TechRxiv.
https://doi.org/10.36227/techrxiv.171173447.70655950/v1

Guizani, S., Mazhar, T., Shahzad, T., Ahmad, W., Bibi, A., & Hamam, H. (2025). A systematic literature
review to implement large language model in higher education: Issues and solutions. Discover
Education, 4, Article 35. https://doi.org/10.1007/s44217-025-00424-7

Hosseinbeigi, S. B., Rohani, B., Masoudi, M., Shamsfard, M., Saaberi, Z., Karimi Manesh, M., &
Abbasi, M. A. (2025). Advancing Persian LLM evaluation. In Findings of the Association for
Computational Linguistics: NAACL 2025 (pp. 2711-2727). Association for Computational
Linguistics. https://doi.org/10.18653/v1/2025.findings-naacl. 147

Imran, M., & Almusharraf, N. (2024). Google Gemini as a next generation Al educational tool: A review
of emerging educational technology. Smart Learning Environments, 11, Article 22.
https://doi.org/10.1186/s40561-024-00310-z

Kawinkoonlasate, P. (2025). A comparative study of Google Gemini and ChatGPT in enhancing English
language learning for EFL learners: A case study of the English research writing course.
Pedagogical Research, 10(4), Article em0251. https://doi.org/10.29333/pr/17670

Kuhlthau, C. C. (1991). Inside the search process: Information seeking from the user's perspective.
Journal of the American Society for Information Science, 42(5), 361-371.
https://doi.org/10.1002/(SICI1)1097-4571(199106)42:5

Kumar, P. (2024). Large language models (LLMs): Survey, technical frameworks, and future challenges.
Artificial Intelligence Review, 57, Article 260. https://doi.org/10.1007/s10462-024-10888-y

Lang, G., Triantoro, T., & Sharp, J. H. (2024). Large language models as Al-powered educational
assistants: Comparing GPT-4 and Gemini for writing teaching cases. Journal of Information
Systems Education, 35(3), 390-407. https://doi.org/10.62273/YCl1]6454

Marchionini, G. (1995). Information seeking in electronic environments. Cambridge, England:
Cambridge University Press. https://doi.org/10.1017/CBO9780511626388

Naumer, C. M., & Fisher, K. E. (2010). Information needs. In M. J. Bates & M. N. Maack (Eds.),
Encyclopedia of library and information sciences (3rd ed., pp. 2452-2458). Boca Raton, FL: CRC
Press. https://doi.org/10.108 1/E-ELIS3-120043243

Nicholas, G., & Bhatia, A. (2023). Lost in translation: Large language models in non-English content
analysis. arXiv preprint arXiv:2306.07377. Retrieved from https://arxiv.org/abs/2306.07377

Omar, M., Nassar, S., Hijazi, K., Glicksberg, B. S., Nadkarni, G. N., & Klang, E. (2025). Generating
credible referenced medical research: A comparative study of OpenAl’s GPT-4 and Google’s
Gemini. Computers  in  Biology  and  Medicine, 185,  Article 109545.
https://doi.org/10.1016/j.compbiomed.2024.109545

Ono, K., & Morita, A. (2024). Evaluating large language models: ChatGPT-4, Mistral 8x7B, and Google
Gemini benchmarked against MMLU. TechRxiv.
https://doi.org/10.36227/techrxiv.170956672.21573677/v1

OpenAl. (2024). GPT-4o system card. Retrieved from https://openai.com/index/gpt-4o-system-card

Popovié Sevié, N., Sevié, A., Slijepcevi¢, M., & Krsti¢, J. (2025). Al adoption in higher education:
Exploring attitudes and perceived benefits between users and non-users. Online Journal of
Communication and Media Technologies, 15(4), Article €202528.
https://doi.org/10.30935/0jcmt/17246

Rane, N., Choudhary, S., & Rane, J. (2024a). Gemini or ChatGPT? Efficiency, performance, and
adaptability of cutting-edge generative artificial intelligence (Al) in finance and accounting.
SSRN. https://doi.org/10.2139/ssrn.4731283

Rane, N., Choudhary, S., & Rane, J. (2024b). Gemini versus ChatGPT: Applications, performance,
architecture, capabilities, and implementation. Journal of Applied Artificial Intelligence, 5(1), 69—
93. https://doi.org/10.48185/jaai.v511.1052



https://doi.org/10.36227/techrxiv.171173447.70655950/v1
https://doi.org/10.1007/s44217-025-00424-7
https://doi.org/10.18653/v1/2025.findings-naacl.147
https://doi.org/10.1186/s40561-024-00310-z
https://doi.org/10.29333/pr/17670
https://doi.org/10.1002/\(SICI\)1097-4571\(199106\)42:5
https://doi.org/10.1007/s10462-024-10888-y
https://doi.org/10.62273/YCIJ6454
https://doi.org/10.1017/CBO9780511626388
https://doi.org/10.1081/E-ELIS3-120043243
https://doi.org/10.1016/j.compbiomed.2024.109545
https://doi.org/10.36227/techrxiv.170956672.21573677/v1
https://doi.org/10.30935/ojcmt/17246
https://doi.org/10.2139/ssrn.4731283
https://doi.org/10.48185/jaai.v5i1.1052
https://hii.khu.ac.ir/article-1-3261-en.html

[ Downloaded from hii.khu.ac.ir on 2026-06-24 ]

TP F F o ylasd w0190 Jlw «leMb! g oy lad] olai 4y pii 4%

Saab, K., Tu, T., Weng, W. H., Tanno, R., Stutz, D., Wulczyn, E.,... & Natarajan, V. (2024). Capabilities
of gemini models in medicine. arXiv preprint arXiv:2404.18416.

Salman, I. M., Ameer, O. Z., Khanfar, M. A., & Hsieh, Y. H. (2025). Artificial intelligence in healthcare
education: evaluating the accuracy of ChatGPT, Copilot, and Google Gemini in cardiovascular
pharmacology. Frontiers in Medicine, 12, 1495378. https://doi.org/10.3389/fmed.2025.1495378

Shahghasemi, E. (2025). Al: A human future. Journal of Cyberspace Studies, 9(1), 145-173.
https://doi.org/10.22059/jcss.2025.389027.1123

Shahzad, M. F., Xu, S., & Javed, 1. (2024). ChatGPT awareness, acceptance, and adoption in higher
education: The role of trust as a cornerstone. International Journal of Educational Technology in
Higher Education, 21, Article 46. https://doi.org/10.1186/s41239-024-00478-x

Shi, Y., Yu, K., Dong, Y., & Chen, F. (2025). Large language models in education: A systematic review
of empirical applications, benefits, and challenges. Computers and Education: Artificial
Intelligence, 10, Article 100529. https://doi.org/10.1016/j.caeai.2025.100529

Strzalkowski, P., Strzalkowska, A., Chhablani, J., Pfau, K., Errera, M. H., Roth, M.,... & Guthoff, R.
(2024). Evaluation of the accuracy and readability of ChatGPT-4 and Google Gemini in providing
information on retinal detachment: a multicenter expert comparative study. International Journal
of Retina and Vitreous, 10(1), 61.

Toribio, N. F. (2023). Analysis of ChatGPT and other AI’s ability to reduce anxiety of science-oriented
learners in academic engagements. Journal of Namibian Studies: History, Politics, Culture, 33,
5320-5337. https://doi.org/10.59670/ins.v331.3132

Van Someren, M. W., Barnard, Y. F., & Sandberg, J. A. C. (1994). The think aloud method: A practical
guide to modeling cognitive processes. London, England: Academic Press.

Wilson, T. D. (1999). Models in information behavior research. Journal of Documentation, 55(3), 249—
270. https://doi.org/10.1108/EUM0000000007145

Wilson, T. D. (2000). Human information behavior. Informing Science, 3(2), 49-56. d0i:10.28945/576

Yildiz Domanic, K., & Baycan, S. (2025). Evaluating and comparing student responses in examinations
from the perspectives of human and artificial intelligence (GPT-4 and Gemini). BMC Medical
Education, 25, Article 1282. https://doi.org/10.1186/s12909-025-07835-y



https://doi.org/10.3389/fmed.2025.1495378
https://doi.org/10.22059/jcss.2025.389027.1123
https://doi.org/10.1186/s41239-024-00478-x
https://doi.org/10.1016/j.caeai.2025.100529
https://doi.org/10.59670/jns.v33i.3132
https://doi.org/10.1108/EUM0000000007145
https://doi.org/10.1186/s12909-025-07835-y
https://hii.khu.ac.ir/article-1-3261-en.html
http://www.tcpdf.org

