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Abstract. The review is a synthesis of the recent research on the implementation
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databases. The paper combines a systematic review and bibliometric analysis,
including keyword co-occurrence, co-citation analysis, and network analysis of
co-authorships through VOSviewer. Four major thematic clusters were identified:
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(1) semantic integrity and plagiarism detection, (2) measuring the novelty and
originality of the research topics, (3) intelligent recommendation and resource
allocation systems, and (4) human-centred management and decision-support. In
these clusters, lexical baselines are increasingly complemented or extended by
embedding and transformer-based similarity models, and the most recent works
use large language models to make higher-order reasoning and decisions. The
literature is, however, fragmented, with an assortment of heterogeneous assessment
procedures, limited use of real institution data, and scarce longitudinal validation.
The results provide a comprehensive perspective on the methodology and research
gaps, thus making it possible to build integrated academic management platforms,
that combine integrity control, originality evaluation, and supervisory allocation.
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AHHoOTanusA. By momy skorapsl OKy OpBIHIAPBIHAAFEI aKaIeMUSUIBIK Ko0a-
mapael Oackapyfa JKacaHIIbI MHTEJUIEKTIHI €Hrisy OOWBIHINA 3aMaHayHd 3epTTey-
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JIepAiH, aTan aTKaHAa, aKaJeMUSUIbIK aJallbIKThl OaKblIayIblH CEeMaHTHKAJIBIK
TOCUIIEPiHIH, 3epTTey TaKBIPBHINTAPBIHBIH Oipereilyirin  OaranayiblH KoHE
FBUIBIMU KCTEKIIICPAl TaHJAYJAbIH CHUHTE31 OOJNBIN TaObUIAABI. AJIIBIHFBI
3eprTeyiep IUIaruaTThl aHBIKTAayAbl, >KAaHAJIBIKTBI Oarajaylbl >KOHE YCBIHBIC
Oepy (yHKIMsUIapblH KeOiHece OeJIeK cuImarTamaiap pPeTiHJe KapacThIPbl;
COHJBIKTaH OYJI )KYMBIC OChI MIHAETTEpPIe KaTbICTbI METOAOJIOTHSIHbI, aFbIMIAFbl
ypAicTep MEH KOJJIAHBICTAaFbl MIcelnesepi OipikTipyre OarbITTaliFaH TaJIbIHbBIC
Oonei TaObutanbl. PRISMA 2020 (OKyiteni momymap MeH MeTa-Tajnjayiapra
apHAJIFaH TAaHIAYJIBI ecenm Oepy dJIeMEHTTEepi) HYCKAYJIBIFbIHA CYHEHE OTBIPHIIL,
013 ipi FeUIBIMH AepekTep KopiapbiHan 2021 xone 2025 Kpuigap apaibIFbIHIA
xKapusiTaaraH 49 pereH3usIIaHFaH 3epTTey/l TaHIan ajabiK. JKyMbIc Kyieni momy
MEH OMOJIMOMETPHSUIBIK Tasiay/bl OIpIKTIpeIi, COHBIH IIIIHAE TYWIH CO3IEPIiH
OipreckeH Ke3zecyiH, OipieckeH aoiekces Tanaaysit xoHe VOSviewer keMeriMeH
ABTOPJIBIK OIPIECTIKTIH JKEIUTIK TaaAayblH KaMTHABI. TOPT HETi3ri TaKbIPBIITHIK
KJlacTep aHbIKTaAbL: (1) CeMaHTUKANIBIK TYTACTBIK JKOHE IJIarHaTThl aHbIKTaYy, (2)
3epTTEY TaKBIPHIITAPBIHBIH JKaHAIBIFBI MEH Oiperceiinirin emmrey, (3) 3UATKEpPIiK
YCBIHBIC Oepy koHE pecypcTap/bl 0oty xKykenepi, skoHe (4) ajamra OarbITTalIFaH
Oackapy >KoHe IIemiM KaObuLgaynel Koijjay. by kiacrepriepie JeKCHKAJbIK
0a3anbIK MOJIEIbIep SMOCIMHI TEp MEH TpaHc(opMepIepre HeTi3eNTeH YKCACThIK
MOJIeTIbICPIMEH KOOIpEeK TONBIKTHIPBLIY/IA, all €H COHFBl JKYMBICTapAa >KOFaphl
JEHT e IeT1 JIOTUKAIBIK KOPBITHIHABLIAP XKacay MEH IIenTiM KaObUIIay YIIiH YIIKeH
TIIIK MOJIEJIBbCP KON AaHbIIa k1. JlereHMeH, onedonueTtep GparMeHTTENreH, SpTypi
reTepores i Oaranay npoLeaypanapbIMEH, HAKThl OKY OpPBIHAAPBIHBIH ACPEKTEPiH
HIEKTEYJI MaiJallaHyMeH >KOHE JOHTUTIONTIK BaJIMAALUSHBIH TalllbUIbIFBIMEH
cunarraiaasl. HoTwkenep MeETOAONOTHST MEH 3epTTEylepleri OJIKbUIBIKTapFa
KeIIeH/ 1l ke3kapac Oepesi, Oy aganabIKThl OaKblUIayasl, O1pereimiKkTi Oaramayasl
XKOHE JKeTekuiepai Oeirymi OipiKTipeTiH MHTerpalysUlaHFaH aKaJeMUSUIIBIK
MEHEDKMEHT ITaTdopMaIapbiH KypyFa MyMKIHIIK Oepei.

Tyiiin ce3mep: >xyieni wony; OUONMOMETPHUSUIBIK Tayiay; aKaJIeMUSUIIBIK
xo0anap/ael 0ackapy; TaOUFH TiJJIi OHJIEY; CEMaHTHKAIBIK YKCACTHIK; KaHAIBIKTHI
aHBIKTAY; YCHIHBIC Oepy Kyleci
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AHHOTAanus. AxmyanrbHocms. BHeApeHWe HCKyCCTBEHHOIO HHTEIUIEKTa B
yIpPaBICHWE aKaJeMHUYECKMMH TPOEKTaAMHU CTAHOBUTCS OJHMM M3 3HAYUMBIX
HampaBlieHHd 1HdpoBol TpaHchopMmarmu Bhiciero obpazoBanus. Ocolyro
aKTyaJbHOCTh ~IPUOOPETAIOT CEMaHTUYECKHE IOAXOAbl K MOHUTOPHHIY
aKaJleMHUYECKONl YEeCTHOCTH, OLEHKE OPHUIMHAJbHOCTH TEM HCCIICOBAHUI
u mogbopy Hay4yHBIX pyKoBomuTeded. B cyliecTBYIOMMX HCCIEIOBaHUIX
oOHapy)KeHHE Tlaruara, oleHKa HOBU3HBI M PEKOMEHIaTeNbHbIe (QYHKIIMU YacTO
paccMaTpuBalOTCAd Kak OTJEeNbHbIE 3a7a4dd, 4YTO OrPAaHWYMBAET BO3MOYKHOCTD
(dbopMHPOBaHHS HMHTETPUPOBAHHBIX TUIATGOPM aKaJIEMHUUYECKOr0 MEHEIKMEHTA.
Lenv. CucteMarn3upoBaTh COBPEMEHHbBIE HCCIENOBAHUS 110 NPUMEHCHHIO
HCKYCCTBEHHOTO HHTEJJICKTa B YIIPABICHUM AaKaJIeMHYECKUMM IPOEKTaMH,
BBISIBUTh OCHOBHBIE TE€MAaTWYECKUE HAIPABICHMSI, METONOJOTHYECKUE MOIXOIBI
U MccaenoBarelbckue npolensl B JaHHOW oOmactu. Memoow:. VccnenoBanue
BBITIOJIHEHO Ha oOcHOBe pykoBoacTtBa PRISMA 2020 s cucteMaTHdecKux
0030pOoB ® MeTaaHanu3a. B  BbIOOPKY BKIIOUEHB 49 pereH3npyeMbIx
HccenoBaHni, omyonukoBaHHBIX B 2021-2025 romax B KPYNMHEHITAX HAYyYHBIX
0azax nanHbpIX. PaboTa codueraer cucreMaTnueckuii 0030p 1 OMOTHMOMETPUIECKUI
aHaJM3, BKJIIOYasl aHaJU3 COBMECTHOM BCTPEUAEMOCTH KIIIOUEBBIX CIIOB, aHAJIM3
COLIMTUPOBAHMS M CETEBOM aHAJINW3 COABTOPCTBA C MCIIOJIB30BAaHUEM MPOTPAMMBI
VOSviewer. Pesyriomamsl u 661600b1. B pesynbrare aHain3a BbISBICHBI YEThIPES
OCHOBHBIX TEMaTHYECKUX KJlacTepa: CEMaHTHYECKas IEJIOCTHOCTh U OOHApyKeHUE
IUIaruaTa; M3MEPEHHE HOBM3HBI M OPUTMHAIBHOCTH TEM MCCIIEAOBaHU;
MHTEJUICKTYalIbHbIC PEKOMEHIATENIbHBIC CHCTEMbl M CHUCTEMBl paclpeieieHus
pPECYpCOB; YEIOBEKOLIEHTPUYHOE YIIPABIECHUE U MOJAEPIKKA MPUHATHS PEIICHUM.
VYcTaHOBIEHO, YTO JIEKCHYECKHE 0a30Bble MOJENM BCE Yalle AOMONHSIOTCS WIN
3aMEHSIFOTCS. MOJICTISIMH CXOZICTBA Ha OCHOBE AMOE/IMHTOB M TpaHc(hopMepoB, a
B HanboJiee COBpPEMEHHBIX paboTax HCIOIB3YIOTCA OONBIINE S3BIKOBBIE MOJEIN
IUIl JIOTMYECKOTO BBIBOJA M HPUHATHS peIIeHUH Oojee BBICOKOIO YPOBHS.
Bmecte ¢ Tem maureparypa ocraercs (hparMeHTHPOBAHHOH, XapaKTepH3yeTcs
HEOJHOPOAHOCTBIO  MPOLEAYP OLEHKH, OrPAHUYEHHBIM HCIOJIb30BAHUEM
peanbHBIX JaHHBIX 00pa30BaTeNbHBIX OPraHU3alli U HEJOCTATKOM JIOHTHTIONHON
Banuaanuu. [lomydeHnsie pe3yasrarbl GOPMUPYIOT KOMILIEKCHOE TPEICTaBICHHE
0 METOMIOJIOTHYECKUX TOAXO/AaX U MCCIeN0BATEIbCKIX Mpo0enax, a Takke MOTYT
OBITh HCIOJNB30BaHbI TIPU CO3J]AHWU WHTETPHUPOBAaHHBIX IIaTGOpPM aKaJeMu-
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YECKOTO MEHEIDKMEHTa, OOBEIMHSIONINX KOHTPOIbh aKaJeMHYECKOW YeCTHOCTH,
OLICHKY OPUTHHAJIBHOCTH U paclpe/ielieHHe HAYYHBIX PYKOBOJIUTEIICH.

KioueBble cjI0Ba: HCKYCCTBEHHBIH HMHTEIIEKT, CHCTEMAaTHUECKU 0030p,
OMONMMoMeTpUYeCKHiA  aHaln3, YIpaBlIeHHE aKaJAEMHYECKHUMH TPOEKTAMH,
00paboTKa EeCTEeCTBEHHOTO f3bIKa, CEMAaHTHYECKOE CXOJCTBO, OOHapyKeHHE
HOBU3HBI, PEKOMEHIaTeIbHAs CUCTEMA

Introduction. Over the past few years, the use of artificial intelligence
(AI) technologies in higher education institutions has grown substantially,
especially when it comes to the administration of student projects (Shimray and
Subaveerapandiyan, 2025). Universities are operating under the conditions of
greater competition and digitalization than ever before, so it is relevant to consider
that Al-based technologies could become key aspects of automation, efficiency,
and decision-making (Anghel and Popescu, 2022; Nurgaliyeva et al., 2025). In the
broader framework of higher education management, decision-making processes
are closely connected with the structured design of educational components,
learning outcomes, and instructional content, which form the foundation of
academic organization and governance (Bekish et al., 2020). The crucial place
of Al technologies in the context of automating an academic process, especially
recommendations for project topic selection, is discussed by Bibi et al. (2023).
Despite rapid technological development, a number of relevant issues and problems
have remained.

Literary review. The studies conducted so far have been devoted to Al-based
approaches to the analysis of learning data and academic text processing. Lexical
and metric-based baselines (e.g., TF-IDF and cosine similarity) can be limited
in capturing deep semantic relationships (Hryn et al., 2025), while transformer-
based contextual embeddings substantially improve STS-style similarity modeling
(Hassan et al., 2025). Recent research increasingly highlights the benefits of
embedding and transformer-based structures that are capable of capturing contextual
semantics and enhance the detection of the reused texts as well as the evaluation
of similarity at the sentence level (Korade et al., 2024). Meanwhile, novelty can be
realized as recombinant novelty, when a document is considered new if it combines
semantically distant cited references (Shibayama et al., 2021). Novelty has also
been defined as a semantic distance in embedded idea spaces in similar studies,
along with detailing comparisons between algorithmic estimates of novelty and
human estimates of novelty, and SBERT-based systems that are most in line with
human estimates (Just et al., 2024). However, most prior approaches have tended to
address duplication control, novelty evaluation, and administrative tasks separately.

The current review centers its focus on Al-based approaches for project
management in the academic domain, with respect to novelty detection, duplication
and plagiarism, and also for the assignment of supervisors. The scope of this review
is constrained within published and peer-reviewed literature between the period of
2021-2025, specifically for machine learning, natural language processing, and also
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for hybrid approaches. The review combines systematic review procedures with
bibliometric analysis.

The first objective of this review article is to compile existing studies, identify
prevailing methodological patterns, as well as uncover gaps in linking semantic
approaches and academic administration. In keeping with this objective, this study
examines the following:

* RQ1: What are the main methodological trends in Al-based academic project
management research?

* RQ2: What Al resources are the most frequently employed to detect novelty,
control duplication, or assign a supervisor?

* RQ3: What are the limitations and unresolved problems in the existing
research?

The rest of the article is organized as follows. The next section describes the
methodology of systematic review and bibliometric analysis. The following sections
discuss approaches based on artificial intelligence to ensure academic integrity,
identify the novelty of research, and assign a supervisor. The final section discusses
the implications of the findings and defines the directions for future research.

Methods. In this research, the mixed-methodological design is used, which
combines a systematic review with a bibliometric analysis to integrate thematic
and structural features of research on Al-based academic project management. The
systematic component was reported in accordance with PRISMA 2020 guidelines to
ensure transparency, replicability, and methodological rigor in study identification,
screening, and inclusion procedures. At the same time, bibliometric mapping was
conducted to analyze the quantitative trends in the field of research.

Search Strategy

A comprehensive literature search was conducted in Scopus and Google Scholar,
selected for their broad coverage of computer science, artificial intelligence, and
educational research. The final search was completed in December 2025.

The search strategy was structured around several conceptual categories
reflecting the core dimensions of the review: (1) Al and semantic technologies, (2)
academic integrity and duplication control, (3) research topic novelty assessment,
(4) supervisor assignment and recommendation systems, and (5) the higher
education academic project management context.

Within each category, the related terms were added together using the Boolean
operator OR to represent the variations of the terms. The conceptual categories
were then combined with operator AND to find studies that were located at the
intersection of Al-driven semantic processes and academic project management
processes in higher education. Where relevant, truncation symbols have been used
in order to take into consideration the lexical variation.

Only peer-reviewed publications in English published between 2021 and 2025
were considered. Table 1 provides the detailed structure of the search terms and
categorical grouping of search terms.
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Table 1 — Search strategy

Category Included Key Terms
Al and Semantic ("artificial intelligence" OR AI OR "machine learning" OR "deep learning"
Technologies OR "natural language processing"” OR NLP OR "transformer model*" OR

"large language model*" OR LLM* OR semantic analys* OR semantic
similarity OR semantic matching OR "text embedding*" OR "sentence
embedding*" OR SBERT OR BERT OR "contextual embedding*" OR
"deep semantic analys*")

Academic Integrity and ("academic integrity" OR plagiarism OR "semantic plagiarism" OR

Duplication Control "intelligent plagiarism" OR paraphras* OR "text reuse" OR "similarity
detection")

Research Topic Novelty ("research novelty" OR "topic novelty" OR originality

Assessment OR "novelty detection" OR "originality assessment" OR "research
originality" OR "innovation detection")

Supervisor Assignment  ("supervisor assignment" OR "supervisor matching" OR "supervisor

and Recommendation  allocation”" OR "recommender system" OR "matching algorithm")

Systems

Higher Education and  ("higher education" OR universit* OR "academic project*" OR thesis

Academic Project OR dissertation OR "master* thesis" OR "diploma project*" OR

Management Context "research management" OR "project management")

Inclusion and Exclusion Criteria

Inclusion criteria comprised peer-reviewed journal articles and review papers
addressing Al or NLP applications in higher education contexts, particularly
in relation to semantic similarity, novelty detection, plagiarism detection, text
processing, or resource allocation within the academic project lifecycle. Exclusion
criteria included non-peer-reviewed sources (e.g., editorials, blogs), purely
technical Al studies without educational context, and articles lacking sufficient
methodological transparency.

Quality Assessment and Data Extraction

The entire full-text assessment process included methodological selection
to assess the clarity of the research objectives, the clarity of the data sets, the
suitability of the assessment design, and sufficient detail to reproduce the study.
Research papers that were not transparent in terms of methods were rejected. The
systematic data analysis included author data, year of publication, aim of the study,
methodology, participants data, main findings, limitations and keywords.

Study Selection Process

The datasetincluded 49 peer-reviewed articles published between 2021 and 2025.
To attain a clear and reproducible means of selection, the literature on the topic was
filtered with regard to the PRISMA 2020 protocol. In the first step of identifying
relevant articles, a total of 1,829 articles were obtained from an extensive search
of online databases such as Scopus and Google Scholar. After duplicate removal, a
total of 418 duplicates were identified and eliminated, resulting in a preliminary list
of 1,411 articles for further verification.
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At the stage of selecting titles and abstracts, 1,176 entries were screened out
because they did not correspond to the key areas of the research objectives. This
resulted in 235 records being sought for full-text assessment. Of these, 223 full
texts were successfully retrieved, whereas 12 records were excluded due to lack of
access. The compliance of these 223 records with the requirements was carefully
checked in accordance with a number of inclusion and exclusion criteria. At this
stage, 174 reports were excluded for specific methodological and contextual
reasons. The main grounds for exclusion included the absence of an Al-based
methodological component (71 records), lack of focus on higher education settings
(48 records), insufficient relevance to the core research themes of plagiarism
detection, novelty evaluation, and supervisor assignment or recommendation (54
records), and inadequate methodological transparency preventing comparative
analysis or reproducibility (1 record). Finally, 49 articles were peer-reviewed and
included in the final systematic review process.

Identification of new studies via databases and registers

&
2 Records identified from:
g Databases (n = 2) Records removed before screening:
% Registers {n = 1,829) Duplicate records (n = 418)
=

A J

Records screened Records excluded
(n=1,411) (n=1.1786)
Reports sought for retrieval Reports not retrieved
(n = 235) (n=12)
g
£
3
Reports excluded:
h 4 Not Al-based methodology (n = 71)
Reports assessed for eligibility Not focused on higher education
(n=223) context (n = 48)
Irrelevant to core research themes (n = 54)
Insufficient methodological detail (n = 1)

Y
k] New studies included in review
% (n = 49)

Figure 1 — PRISMA flowchart of the study selection process

Bibliometric and Thematic Analysis

Bibliometric analysis was conducted using VOSviewer to examine keyword co-
occurrence patterns, co-authorship networks, and co-citation structures within the
selected corpus. In parallel, a qualitative thematic synthesis was performed using
an inductive coding approach. The included studies were iteratively coded and
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grouped based on their methodological characteristics and functional application
domains, resulting in four dominant thematic clusters.

Results. Results of the Bibliometric Analysis

Annual Publication Trends

Figure 2 illustrates the annual distribution of publications included in the review
between 2021 and 2025. The number of studies demonstrates a consistent upward
trend over the examined period. After a relatively moderate volume of publications
in 2021, the output gradually increased in 2022 and 2023, followed by a more
pronounced growth in 2024. The highest number of publications was recorded in
2025. Overall, the data indicate a growing scholarly interest in Al-driven academic
project management and NLP-based administrative systems in higher education.

Papers Per Year
20
18
15
12
10
8
6
| .

o -

2021 2022 2023 2024 2025

o

Figure 2 — Number of publications per year of inclusion (2021-2025)

Methodological Paradigms

In the given section, the quantitative comparison of the NLP similarity core
methods used in the reviewed literature i.e. classical lexical methods, embedding-
based semantic models, and LLM-based approaches is given. The 49 included
studies were all analyzed and categorized based on the main analytical framework
of the study. Since several studies employed hybrid architectures (e.g., combining
TF-IDF baselines with embedding models or LLM components), the “primary”
framework was determined based on the dominant method driving the final model
performance or the central methodological contribution described by the authors.
Classification in situations of hybrid implementations was done according to the
predominant analytical paradigm.

According to the methodological descriptions of the respective articles, three
major approaches became evident, including classical lexical and traditional
machine learning techniques, transformer-based embedding models, and systems
powered by large language models.
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Distribution of core NLP similarity approaches

50% 49%
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Figure 3 — Distribution of primary NLP similarity paradigms

The findings show that the studies based on lexical and classical machine learning
capture 49% (n = 24). Such methods are TF-IDF, cosine similarity, supervised
classification models, neural networks with no large-scale pre-trained models, and
systems based on optimization. In most instances, the techniques are utilized as a
form of baseline similarity or structured decision-supporting in recommendation
and supervisor assignment models.

In the reviewed literature, 20% (n = 10) is transformer-based embedding. Such
studies use mostly contextual sentence or document representations that were built
based on architectures like BERT and SBERT. Similarity is commonly computed
with dense vector embeddings and ranking or similarity measures and is generally
used in semantic similarity measurement, paraphrase detection, and novelty
measurement.

The approaches based on LLM represent 31% of the studies (n = 15). These are
GPT-based, prompt-based interaction and zero-shot or few-shot inference strategies.
These applications have been commonly used in Al-generated text detection and
conceptual originality assessment tasks.

Overall, Figure 3 shows that lexical, embedding-based, and LLM-driven
paradigms have a relatively high prevalence in the reviewed research body, which
can be interpreted as a diversification of methodological approaches in current
academic applications of NLP.

Conceptual Structure of the Research Field

The keywords co-occurrence network provides four significant thematic groups
suggesting the conceptual framework of the field. Important nodes like artificial
intelligence and natural language processing also act as connector concepts between
multiple clusters.

The former cluster unites embedding-based and deep learning methods
(e.g., LSTM, classification, text processing), which represent an expression of
methodological improvement in automated text analysis.
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The second cluster represents the domain of computational linguistics and
semantically oriented studies, including research on computational linguistics,
semantics, and novelty detection, with a focus on the theoretical foundations of
language technologies.

The third cluster revolves around large language models and Al-based
educational applications, such as language models, ChatGPT, machine learning,
and students, which is a pointer to the applied aspect of generative Al in education.

The fourth cluster brings together semantic analysis, plagiarism detection and
human-related evaluation, which display issues to do with assessment, integrity,
and human-centered interpretation.

semantiganalysis

ariigle

- plagiarismdletection

natural language processing
Tong short-iggm memory

Tearningi§ystems
/i artificial ifglligence
deeplggining  text pa@essing farge langliage mode!

embegine datamining

classification @ information
intellectughproperty, machinglearning

Taniguageliprocessing
- Janguag@model
large langugge models.
naturalgnguages

natural langugg-processing sy computatiafisl linguistics

novelty@gtection

$i vosviewer

Figure 4 — Keyword co-occurrence network highlighting the shift toward generative Al and LLMs

Thematic Evolution of Author Keywords

In the overlay visualization shown in Figure 5, the co-occurrence of author
keywords is presented over time in the analyzed literature, with natural language
processing as the key term. Keywords that featured in the earlier publications
predominantly 2022-early 2023 include deep learning, recurrent neural network,
text plagiarism, and classification. Keywords that feature in the studies published
between 2024-2025 include large language model, semantic analysis, academic
writing, and Al innovation management.
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Figure 5 — Overlay-based thematic evolution of author keywords in Al-driven academic
management research

Intellectual Sources and Publication Outlets

The source co-citation network shows six clusters of different intellectual
foundations of the field. The core Al and NLP venues cluster (that is, the largest
cluster by the number of sources) is centered around the Advances in Neural
Information Processing Systems, ACL/EMNLP/NAACL proceedings, and I[CML,
showing the backbone of methodology in computational linguistics and deep
learning. Conversely, the most significant hubs by cumulative link strength are
seen in scientometrics and innovation-policy journals, including Scientometrics,
Technological Forecasting and Social Change, and World Patent Information,
so there is a strong evaluation-oriented research area. A second cluster will
combine education-related journals, such as Computers and Education: Artificial
Intelligence, British Journal of Educational Technology, and International Journal
of Educational Technology in Higher Education. arXiv would be an exceptionally
linked bridging source between conference and journal outlets.

experc@apel

((((((((((((

technol. forecast. soc, change

Figure 6 — Source co-citation network of publication outlets in Al-driven academic management
research
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Collaboration Patterns in Al Research

Figure 7 presents the co-authorship network among authors included in the
review. The visualization reveals a fragmented structure consisting of several small
groups with few connections among them, indicating relatively weak collaboration
within the field.

Several clusters demonstrate strong internal connectivity indicating that specific
research teams work together in the same manner. Meanwhile, some of the authors
are shown as peripheral nodes with few co-authorship relationships revealing
detached contributions to the field.

Thematic orientation of such clusters could be aligned with various research
directions but the main outcome of the co-authorship network is a collaboration
pattern as opposed to a thematic structure.
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Figure 7 — Co-authorship network illustrating collaboration patterns among core authors

Intellectual Influences and Core Authors

The author co-citation network is organized into three broad clusters. The first
cluster represents the core methodological foundations of Neural Natural Language
Processing and Representation Learning, including highly co-cited authors such as
Lee, K., Wang, Y., Chen, K., and Manning, C.D., which exhibit strong co-citation
link strength.

The second cluster is centered on plagiarism detection, authorship analysis, and
text forensics. Rosso appears as the central node in this group, with particularly
strong co-citation ties observed between Potthast and Stein. Structurally, this
cluster is clearly differentiated from the neural NLP cluster, with relatively limited
connections between them.
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A third, smaller cluster occupies an intermediate position between the neural NLP
core and the plagiarism cluster, suggesting a bridging role within the intellectual
structure of the field. The composition and spatial positioning of these clusters are
illustrated in Figure 8.
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Figure 8 — Author co-citation network revealing the intellectual foundations of generative Al

Thematic Synthesis (Systematic Review)

Following the content analysis of the literature reviewed, four thematic directions
emerged:

1. Semantic integrity and plagiarism detection.

This thematic area covers research issues related to the analysis of text similarity,
plagiarism and paraphrasing, especially how they are applied in the academic
environment (Amirzhanov et al., 2025; Darwish et al., 2023; Hryn et al., 2025;
Sajid et al., 2025). The literature on this topic area included the use of classical
algorithms to calculate the similarity between lexical texts, such as TF-IDF or cosine
similarity, and the use of the latest transformer-based similarity models based on
contextual embeddings to identify deep semantic connections (Amirzhanov et al.,
2025; Hassan et al., 2025).

2 Research topic novelty and originality assessment.

Semantic novelty detection and redundancy identification studies are related to
this thematic direction and define novelty as a change in topical context, in relation
to an already existing or normal textual context (Ghosal et al., 2022; Just et al., 2024;
Mat et al., 2021). The reviewed studies describe various applications of document
embedding, contextual similarity and topic modeling techniques, where novelty is
proved by semantic ranking or prioritized in comparison to a bibliographic context.
Certain applications of the large language models in terms of assessing novelty or
comparing ideas were observed (Wu et al., 2025).

3. Intelligent recommendation and allocation systems.

Supervisor allocation and recommendation in higher education constitute a
distinct thematic direction within the reviewed literature, as they belong to this
thematic direction (Anghel and Popescu, 2022; Dasri et al., 2025; Ramotsisi et al.,
2022). Annisa et al. (2024) introduce a two-way recommendation system involving
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the use of historical data of alumni and k-skyband view queries to make a broader
span of recommendations than skyline objects, whereas Dasri et al. (2025) introduce
a MapReduce-based implementation suitable to large academic datasets.

+ Human-oriented management and decision-making.

Research papers on the same topic that address transparency, explainability, and
human interaction scenario within academic management systems through artificial
intelligence fall within this thematic area (Khalifa and Albadawy, 2024; Ramotsisi
et al., 2022; Shimray and Subaveerapandiyan, 2025). In parallel, methodological
NLP research highlights the need for traceable and human-interpretable reasoning
pipelines to support explainability (Fox et al., 2025).

Across all thematic areas, the reviewed studies report the use of embedding-
based semantic representation, large language model-based methods, and lexical
similarity-based approaches, as illustrated by various reports in the reviewed
literature. The reported use of embedding-based and large language model-based
methods was found in literature published in later years of the review period, while
lexical similarity-based methods were illustrated as resource-efficient approaches.

Based on the reviewed literature, the data sources in this study, also indicate
academic text data, including theses, research projects, and publications, as well as
bibliographic, citation, and administrative data. Evaluation results based on real-
world institutional deployments or long-term evaluations are rarely reported (Hryn
et al., 2025).

The thematic distribution of the reviewed studies regarding semantic similarity,
the evaluation of originality, recommendation systems, and the examined domains
of governance is summarized in the next subsections.

Identified Research Gaps

An examination of the literature reveals several recurring gaps in the topics
regarding the evaluation practices, data sources, methodological consistency,
system integration in Al-based management research.

1. Real-world institutional deployment and longitudinal evaluation.

The reviewed studies report limited evidence of real-world institutional
deployment or long-term evaluation. Many articles are based on autonomous
experiments, environmental modeling, or retrospective analysis, with little or no
evaluation of system performance in various academic terms (Ramotsisi et al.,
2022). Only a small number of studies provide estimates based on real-world
educational conditions and institutional project repositories (Luis et al., 2025).

2. Use of primary institutional and administrative data.

The reviewed literature indicates that frequent data sources include secondary
data sources such as bibliographic databases, publication databases, and archival
texts. Information related to academic texts is often described, while information
related to institutional administration datasets is less frequently reported.
Furthermore, datasets combining administrative data, texts, and evaluative data
using a singular data analysis framework are rarely described.
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3. Management, transparency, and explainability mechanisms.

The reviewed studies lack detailed information on interpretability, verifiability,
and expert confirmation. This is consistent with broader NLP findings, according to
which modern similarity pipelines usually do not guarantee explainability and the
need to provide traceable hybrid reasoning procedures (Fox et al., 2025).

+ Evaluation protocols and benchmarking practices.

From the evaluated literature, numerous heterogeneous assessment schemes,
performance criteria, and experimental designs are presented. Moreover, in the
literature, various dataset creation methods, similarity boundaries, and assessment
methods are recognized, yet the achievement of standard benchmarks is less
emphasized.

s Integration of multiple academic management functions.

The majority of reviewed works reported systems for individual functions
like plagiarism detection, checking for novelty, or recommendation. Accounts of
integrated system architectures for all or several academic management functions
within a single system remain relatively scarce (Hryn et al., 2025; Ramotsisi et al.,
2022; Kashkimbayeva et al., 2025).

Discussion.

This section interprets the findings that have been made and places these findings
within the context of the wider body of research on Al-driven academic project
management. Rather than reiterating the results presented in the systematic review
and bibliometric analysis, the discussion focuses on explaining why the identified
thematic structures, adopted methods, and observed collaboration patterns are
relevant. The discussion is intended to align directly with the findings that have
been made.

Key Trends Interpretation and Comparison with Previous Literature.

Considering the quantitative distribution of methodology paradigms, the
development of Al-based academic project management can be discussed as
evolutionary rather than disruptive. Even though classical lexical and traditional
methods of machine learning are still a major part (49%), methods based on
embedding and LLM are a narrow majority of recent works (51%). Such a balance
implies the progressive change towards the semantically-based decision-support
systems instead of replacing previous methods entirely.

The growing popularity of embedding and transformer-based models is an
indicator of an appreciation of the weaknesses of superficial lexical similarity to
identify paraphrased or semantically manipulated academic content (Amirzhanov
et al., 2025; Darwish et al., 2023). In this regard, is increasingly conceptualized
as conceptual positioning within an evolving research space, extending previous
theoretical reflections (Ghosal et al., 2022).

Meanwhile, the emergence of the approaches based on LLM indicates growing
interest in the abstraction-based reasoning and discourse-level assessment (Wu
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et al., 2025). However, their coexistence with lexical and embedding approaches
imply methodological diversification as opposed to paradigm supremacy. All these
findings combine to present a growing yet structurally plural field of Al uses in
academic integrity, originality assessment, and supervisor assignment.

Theoretical and Practical Contributions

Theoretically, the review is valuable for the literature because it combines both
bibliometric analysis and systematic review to analyze how research streams are
organized in relation to each other within a single methodological concept. The
analysis of joint citations and keywords can also be used to determine that the
current trend of research in the field of intellectual academic management is more
related to progress in the field of basic NLP architectures than to the unification of
theoretical traditions.

From a practical perspective, the results provide evidence-based guidelines
that can be used in the design of more intelligent academic management systems.
The reviewed literature shows that more effective systems are now being designed
based on hybrid models that include semantic similarity modeling and rule systems
or optimization systems to facilitate decision-making in academic institutions
(Ramotsisi et al., 2022; Nurgaliyeva et al., 2025). Nevertheless, the low level of
functional domain integration implies the need for unified systems that incorporate
tasks like integrity, originality, and allocation in an integrated fashion. In addition to
developing and harmonizing the results of previous research, the current study has
the additional advantage that offers a conceptual model for developing an integrated
academic project management system based on artificial intelligence, combining
the main functional aspects established in the current review of scientific literature
(Figure 9).
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Figure 9 — Conceptual framework of an Al-based academic project management platform

In the proposed concept, semantic representation and similarity analysis
constitute increasingly central structural components that serve as the basis for the
implementation of various academic management operations, such as duplication
control, novelty assessment, and resource allocation control. By illustrating
how these components can be interconnected, this framework eliminates the
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fragmentation of previous studies, in which systems for evaluating integrity,
originality, and recommendations were considered largely as independent processes.
Consequently, this framework provides a systematic view of how semantically
sound artificial intelligence technologies can be used to facilitate the lifecycle of an
academic project as a whole.

Methodological Observations and Limitations

There are certain trends in assessment methodology that need to be considered:
first, there are still significant differences in assessment methods, with different
datasets, similarity measures, and different assessment metrics, making it difficult
to compare methods directly. Secondly, there is also a high level of use of secondary
or bibliographic data with fewer reports on the use of administrative data, which
partially affects the ecological validity of the assessment. Thirdly, the results of a
real assessment are presented only in a limited number of studies. For example,
Luis et al. (2025) evaluate the Augmented Search Generation System (RAG) to
evaluate originality according to the instructors' judgments, while many other
proposed systems remain at the conceptual or experimental stage.

These limitations indicate that the existing evidence is largely based on technical
capabilities rather than institutional ones, and it is recommended that the former be
taken into account when calculating accuracy or efficiency indicators.

Directions for Future Research

In light of the gaps mentioned above, the upcoming research should aim
at empirical validation of an academic management system based on artificial
intelligence, especially with regard to its effectiveness in the long term, across
multiple academic cycles. Similar and convincing evidence will also be easier to
collect through the introduction of standardized assessment procedures. In addition,
additional research can be conducted on the architecture of the integrated system,
which is a combination of a semantic integrity control scheme, a novelty assessment
scheme, and a recommendation scheme.

Finally, research should be continued beyond the English-speaking space
in order to generalize and make more practical academic management systems
based on artificial intelligence, especially given that recent empirical evidence
has shown widespread use of artificial intelligence tools in academic literature
and other issues such as reliability, cost, and ethical management (Shimray and
Subaveerapandiyan, 2025), as well as the growing complexity of new forms of
plagiarism, such as paraphrased, interlanguage plagiarism and content developed
by artificial intelligence (Amirzhanov et al., 2025).

Conclusion. The review is a summary of the literature on artificial intelligence
in the field of academic project management in higher education, representing a
comprehensive systematic analysis and bibliometric review. By consolidating
evidence across semantic integrity control, research novelty assessment, and
supervisor allocation systems, the study highlights a gradual shift from purely
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lexical approaches toward embedding-based and large language model-driven
paradigms. Rather than operating as isolated functions, these domains increasingly
converge within semantically informed decision-support frameworks.

The results demonstrate a methodologically plural but structurally fragmented
research landscape, characterized by heterogeneous evaluation protocols, limited
institutional deployment, and scarce longitudinal validation. Meanwhile, the
increasing use of transformer architecture and LLM-based logic points to the
growth of higher-level abstraction and governance-oriented Al applications in
academic field.

Future research should focus on empirical verification in real-world institutional
environments, standardization of benchmarking processes, and modeling the
architecture of an integrated system that combines integrity, originality, and
allocation processes. With the continued development of artificial intelligence
technologies, their application in academic project management will only expand,
which requires complete technological progress, as well as clear, understandable
and ethically justified implementation practices.
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