5 RS il g o me S g sme laailele 53 68 4 et e Olgas

5o 5 Sl
DM e 03 8 5l skl ¢ gwlid il 5 SNl ple paai (57573 (5 S 3 gomen 1B Nhs 95 U
aaS (§ 7S5 ¢ gl 5 Luge ¢ MSANQATT@DIrAN.AC.IT ¢0) 1 ckinm o (ki o ol ¢ gwliss 2l

Ol cdiom oy ciom o o8Ci1s ( i B3 5 SN oo 05 8 slsleal ¢ ulis j23ls 5 Sledb (e

mahsatorabi@birjand.ac.ir
Qi (slacs sl L 01 pyl87 Jalad o goh (5 gomn SS (ladilolis 5 W go o0 gtuan o g m o Ly [d0NER

da:md\,;.;.M\M;JJ,\,:wuual;.:;ayr@ﬁ6&@95‘é91)6ﬁ,l§4{ﬁg30313ﬁ@!,
Sisr 5 0Ll Jobs CliS g )8 J a8 (Cblis (gl pad oolazel coslizal Sl dile o laadl o
(I Ligy 5l ol s 0l ) Slalllae ;R (15 35m s bl losys Sl o phas
e Figp g e SBalla 53 (6,8 4 Gla R b g S ;S L 5 b s sl L
5 Frer 5 6, laslsle (ale W Ly Jow Coda b ol s cgnnlil a0l 3 g W ge

.w@gﬁsﬂjﬁa%Téuw&uuwgwum&gujyalmﬁjdu,\;,)
Dy S s (e ST ladlle By 5 SH 5 60,0 (e 5 1 R el i gl 9
Ssr o5 53 Gl 4 4 S 3y s Sl oL 3 skl oo oSl adST Lols tag analr
3l S5 5 eslizal LY Y8 o YO 0,6 53 Laesls . azils L3, s S8 (satilels 5 W g o5 sias
Il Sy dome O3y g Lk (555758 S lute (lao3lsdS” 5 oS O g 3 diapllss (5 gt
BB 5,8,V ol Sl ey S A oL s, S, FVYY Eanms 53 5 A el &S e g5 L oL ol
5 0SS Ol e plesl 1 my besls ile (3L i (gl ST 5s YVAF amals (laosls gl L oS>
555 Sl obals s« ileS  iledle g ol e 5 B 3515 5 e Ol 1 ealinul b dael5lS”
(el Yl g 5 3105 51 Sla L5y s 512 8 plonil oMo (i LSS 5 8 5 08 5
Sl s oslizal (glanksd Lot 05w ) 5 ol BB jaits Wlodn ol 5 e (Kl i) &5
S b s ileglny die dales o sSKae - 05l dalew gy L Sl e o page ltle oluls
WQT@,@C\}?}@%%\;@\,&)&@W.u@wmwum;uwﬁfﬁ
Y~~9’duj\vdyGowuiﬁjsgﬁ)\fqﬁdoj?&Q\@j&:\sow@w:&|‘5&429&
Loy dlm o Y oYY Jlo 31 g 9 Sl Ly al e 3505 Yo VA Jla 51 eCubls (63 gdomn Hlans L3, YAV G
.Jﬁouﬂ;ﬁk“sudbjbb‘-’:jjowhjuw‘)ﬂd{)#‘.’V\?GCW)J.MJGJA&)M

cu\.».&j.hCJY)M)J‘J;Q‘€J;W}S'@Tug)363;$bu‘)&¢|zjw}n \¥ ‘J}*’}‘LSJL“JJ‘-‘


mailto:msangari@birjand.ac.ir
mailto:mahsatorabi@birjand.ac.ir

ab s Gl Sy S Syl slezel y elemrl Slaailu; (DledbI L5k 5 setee (i) el
YOV s gn Y gaamen 5 1 53lp 5 dan g g go ki gy Aty ible SOl 5 e3lital B L)
b beday i W5 cbaalels 5 obSL caitnar 5 Loy d VAL 255eT 5 Cls 1) o (o i Lo
S8 4 Jold (ol ad g an 55 (o3l yom 4 Jubows B S )5 (sm (slaas s 53 Ao s MAL
(b QUG 515 5 9 chiadgn Olodst (g5le paded 9 Ol ¢ olazx| Jlus 5 Sl o) > 5>
A5 dile ewalie Li)y 55 5seb s sy, o 3 S ST 1) g sk OMle 5 diadipn sla ule
o bl (lupatd (b ga o Jule (ol 5 OL) gy SMalsd ¢ ol5L L eds 58
Sl 0L 1y glier 5 el Sl yon ¢ oo s

Fgn s Saee Saailelu 53 (6,558 a2 45 s e OLES R g h slaanl (S g AR § Com
Sl s s oo b e LB L 03,28 sy Aass o5 ESS oSy g 3gdme o5 S Sl e
23 Vg (o samn ga Bls las )8 228 b Olesen o jiags oS das o O o) ol (£ 505 50
la 2255 (6 S gl (e 3 il oo 5 DLMbT (g gt 5 Sl (ZaD ¢35 50T 158l 5
5 S e olazel ¢ gmn 5 gn 5 OLusl Jolas S anlllan (g g 4 Lntilol 5 Sla bl )y
St odkos g oy e Gla Ly o Ken lul 5 AS o0 OS ) a0l (slany i b
Ml (DleMbl (g 5 Sb5L b edd 58 g shabile el glulls LB Jiass oduT
s opmdele Glable (oses o Bi g oslael LB esas Ssa (ol - OS5 st
Cs 45 () s 205 0k T oS s n OLis s pn ). (505 50T 5 5 9ab 5 (5las 55187 5 colisg Lo s
Sl bl or sy AS 2 ES oy eeildl g slazel LB o g gl codd (gl pied olaailel
5 R Sy sl ot 53 WLl 5 0Ll Jola Olaasie 5 ek pr slagilobs O b 0 Kaasss
ol Sl oslimal b usl g5 o 0l T (gla i g ¢ pmomen AL 4zils 3 1,8 a0l glatilelu 1 b
3 g ke 63,0 5 paai Slail 53 1 lakiny ol DS o slaesls 5 g se LD
S i Le]

S35 e (50 SSlud e (W ge o a5 sa ailele (6 58 4 20 1 0519l



Title: Evolution of User Experience Research in Generative Al Systems: A
Bibliometric and Topic Modelling Analysis

Names of Authors: Mahmoud Sangari, Department of Knowledge and
Information Science, University of Birjand, Birjand, Iran; Assistant Professor;
msangari@birjand.ac.ir; Mahsa Torabi, Department of Knowledge and
Information Science, University of Birjand, Birjand, Iran; Assistant Professor;
mahsatorabi@birjand.ac.ir

Introduction: The rapid development of generative artificial intelligence and
conversational systems is transforming how users interact with digital
technologies and making user experience a critical factor in the success of these
systems. In such environments, usability, trust, personalisation, transparency, user
control, and the quality of human—AlI interaction are increasingly important.
Despite the rapid growth of research in this area, a comprehensive understanding
of the evolution, thematic structure, and emerging directions of user experience
research in generative Al systems remains limited. Therefore, this study analyses
the development of scientific production, the intellectual and thematic structures,
and emerging research trends in this field. It addresses how the volume of
research has evolved over time, what major themes characterise the field, and
which emerging directions may shape future research.

Methodology: This study was an applied bibliometric and text-mining research.
The research population consisted of all scientific documents indexed in the
Scopus database that addressed user experience in the context of generative
artificial intelligence and conversational systems. Bibliographic data were
collected through a systematic search strategy covering the relevant concepts of
user experience, generative artificial intelligence, large language models,
ChatGPT, chatbots, and conversational artificial intelligence. A total of 3,721
records were initially retrieved, of which 3,714 valid documents remained after
the removal of records with missing abstracts or invalid data. The documents
covered the period from 2006 to 2026. The retrieved records were processed
using Python. Text preprocessing included normalisation, tokenisation,
stemming, removal of stop words and other noise, and integration of synonymous
terms. Temporal trends were examined using annual publication counts and
shares, annual growth rates, three-year exponential moving averages, change-
point detection, and piecewise linear regression. To identify the intellectual and
thematic structure of the field, the preprocessed textual data were represented
using term frequency—inverse document frequency and analysed through non-
negative matrix factorisation. Keyword co-occurrence analysis and community
detection were also employed to identify major conceptual clusters. Emerging
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trends were identified by combining lexical, burst, and topic-growth signals
across different time periods.

Main findings: The results showed that research on user experience in generative
Al systems experienced limited growth until 2017, entered a phase of sustained
growth from 2018, and reached an explosive growth stage after 2023. The
analysis of 3,714 documents revealed 14 major research topics. The most
prominent themes included intelligent software and product development,
education, information search and retrieval, retrieval-augmented generation,
social media and trust, electronic commerce, immersive environments, usability
evaluation, and emotional interaction. Intelligent software and product
development accounted for the largest share of publications (20.7%), followed by
education (9.8%) and search, retrieval, and retrieval-augmented generation
(8.8%). Keyword co-occurrence analysis identified three major conceptual
clusters centred on health and social issues, commerce and personalisation of
intelligent services, and computational linguistics, search engines, intelligent
agents, and multimodal interaction. Smaller clusters focused on education and
human—robot interaction were also identified. Temporal analysis showed a
substantial increase in research related to information retrieval and retrieval-
augmented generation, whose share rose from approximately zero in 2018 to
around 10% in 2025. Research on immersive user experiences also increased,
while education and electronic commerce remained consistently important areas.

Discussion and conclusions: The findings indicate that user experience research
in generative Al systems is evolving from a relatively limited and fragmented
research area into a dynamic and rapidly expanding field. The thematic structure
demonstrates that research is developing alongside the growing application of
generative Al in software, education, healthcare, commerce, and information
retrieval. At the same time, the research focus is increasingly shifting from the
technical capabilities of Al systems toward human-centred concerns, including
trust, personalisation, usability, emotional interaction, and the quality of human—
Al collaboration. The emerging research directions highlight the increasing
importance of retrieval-augmented generation, multimodal interaction, intelligent
agents, personalised systems, immersive environments, and trustworthy Al
These findings contribute to existing knowledge by providing a comprehensive
map of the intellectual and thematic evolution of user experience research in
generative Al and by identifying areas with strong potential for future
development. The results can support researchers, intelligent-system designers,
human—computer interaction specialists, and technology policymakers in
establishing research priorities and designing more human-centred systems.
Future studies can extend this work by incorporating additional bibliographic



databases, empirical user data, and domain-specific analyses to validate and
further develop the identified research directions.
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