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Abstract

Introduction. Sustainable Development Goal 4 aims to ensure inclusive, equitable, and quality education
for all. Systematic understanding of its research landscape from a management and policy perspective
remains limited. Given education’s central role in advancing sustainability and evidence-based gover-
nance, this study systematically analyses the global Sustainable Development Goal 4 research landscape
to identify dominant themes, collaboration patterns, and underexplored areas relevant to management and
policy discourse.

Materials and Methods. The analysis is based on 2,164 peer-reviewed journal articles indexed in the
Scopus database. Performance analysis and science mapping techniques were conducted using Biblioshiny
and VOSviewer. Analysis of annual publication trends, top authors and institutions, co-authorship patterns,
keyword co-occurrence, and thematic clustering.

Results. Three research clusters emerged: teachers’ attitudes and challenges in inclusive education, pro-
fessional development and institutional support; cross-cultural perspectives on self-efficacy and teaching
quality, reflecting cultural influences on pedagogical practices; e-education and lifelong learning. Analysis
shows dominant contributions from the USA, the UK, and Australia, with increasing participation from
Asia and Africa as well as strong interdisciplinary links between business, policy, and sustainability. The
findings further indicate a strong concentration of research around teacher-related issues and inclusion,
alongside a rapid expansion of digital and lifelong learning themes in recent years. Interdisciplinary link-
ages across education, business, policy, and sustainability domains are also evident.

Discussion and Conclusion. This study maps the evolving research landscape of Sustainable Develop-
ment Goal 4 and identifies gaps, especially in underrepresented regions. The results offer valuable insights
for researchers, educators, and policymakers focused on advancing inclusive and sustainable education
worldwide. This study advances Sustainable Development Goal 4 scholarship by exposing systematic the-
matic and regional imbalances and identifying neglected areas of critical policy relevance. These insights
help recalibrate research priorities and support more effective, evidence-informed policy interventions to
advance inclusive and sustainable education.

Keywords: Sustainable Development Goal 4 (SDG-4), quality education, lifelong learning, bibliometric
analysis, educational equity, science mapping, VOSViewer, Biblioshiny
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KauecTBenHoe o0pa3oBaHue — 1HeJdb YCTONHYHMBOIO
pa3Butus 4: OMOJIUOMETPUYECKUH AHAJIU3
yepe3 NMpPU3MY yNpaBJeHUS] U NMOJUTHUKH

A. Bepma, A. C. /Ixaiizyoe"™
Hncmumym menedocmenma u uccneoosanuti um. C. I1. Jcatina,
2. Mymbau, Pecnybnuxa HUnous, https://ror.org/04fwfsb90
“ amol.dhaigude@spjimr.org

Annomayus

Bgenenne. Llens ycroitunBoro pa3sutus 4 HanpapieHa Ha o0ecledeHHe HHKJIIO3UBHOTO, CIIPABEUINBOTO
1 KaueCTBEHHOTO 00pa3zoBaHmsa. HecMOTpst Ha Bo3pacTalomuii HayqHbI HHTEPEC K BOMPOCcaM 00pa30BaHU
B KOHTEKCTE YCTOMYMBOTO Pa3BUTHUS, CUCTEMHOE IIOHMMaHKE JaHAmadTa ucCcaeJOBaHUI C TOUKH 3pEHHS
YIPaBJICHUSI M MIOJIMTUKHI OCTACTCsl OrPaHUUeHHBIM. L[eib nccneoBanus — MpoaHaIn3upoBaTh M100aTBHBII
MCCIIEI0BATENbCKIN JTaHAIIADT IIETH yCTOHYMBOTO PAa3BUTHUS 4 [UIS BBISBICHUS JOMUHUPYIOIIAX TEM, MOJIE-
JIell COTPYTHUYECTBA U ITPOOEIIOB, HMEIOIINX OTHOLICHNE K YIPABICHISCKOMY U IOIUTHIECKOMY JIHCKYPCY.
Marepuansl u metoabl. OcyuiectsiieH aHanu3 2 164 crareil U3 peleH3upyeMbIX )KYPHAJIOB, UHJIEKCH-
PYEMBIX B Scopus, ¢ TOMOMIBIO CTPYKTypHPOBAaHHOTO Moncka. HaydHoe kapTupoBaHue ObLIO MTPOBEICHO
C HCIIONIb30BaHUEM IPOrpaMMHBIX HHCTpYMeHTOB Biblioshiny u VOSviewer. IIporecc 6ubnuomerpun
BKJTFOYAJT U3YYCHHUE TOJIOBBIX TCHICHIMI MyOIMKAIIUi BEAYIIUX aBTOPOB U OPraHU3aIUii, MOJIEIICH COaB-
TOPCTBA, CO-BCTPEYAEMOCTHU KITFOYEBBIX CJIOB M TEMaTHYECKOTO KJIACTEPHOTO aHAIN3a JJIS OTCIICKUBAHUS
MHTEJUICKTYaJIbHOM CTPYKTYPbI M BOSHUKAIOIINX TEM B HCCISAyeMOil 00IacTH.

PesynbraTsl nccaenoBanmsi. BoineneHs! Tpu BccIen0BaTeNbCKUX KilacTepa: OTHOIICHUE MperoiaBaresneit
1 TIpo0IIeMBI HHKITIO3UBHOTO 00Pa30BaHMS ¢ aKLIEHTOM Ha MPO(ECCHOHATBHOE Pa3BUTHE M MHCTHTYLHOHATIBHYTO
MOUIEPIKKY; MEKKYJIBTYPHBIE IEPCIIEKTHBBI caM03(()EKTHBHOCTH M KauyeCTBa MPENo/[aBaHusl, OTPaXKaroIHe
BIIMSIHHE KYJIBTYPBI Ha IIeJJarOTHYeCKYI0 IPAKTHKY; 2IEKTPOHHOE 00pa3oBaHKe U 00yUeHHe Ha IIPOTSHKEHNH BCel
JKH3HH, IOMUEPKUBAOIIEE POIIb IA(PPOBBIX MIIATGOPM B PACIIMPEHHH TOCTYTIA K 00pa30BaHUIO. YCTaHOBIICHBI
nomunupytonuit Bkiaan CLIA, BennkoOpuranun U ABCTpaUK NPH PacTyIieM y4acTuu Asuu u AQpuki,
a TaKKe TPOYHBIC MEKANCIUIUIMHAPHBIC CBS3M MEKTy OM3HECOM, MOJIIMTHKOM M yCTOWYMBBIM PAa3BUTHEM.
OTMeuaeTcs CUITbHAsE KOHIIEHTPALsi paboT BOKPYT BOTIPOCOB, KACAIOIIMXCS YUHTENEeH U HHKITIO3UH, HAPSITy
¢ OBICTPBIM pacIIMpPEeHHeM TeM HU(GPOBOro U HEMPEPHIBHOTO 00yYEHHS B ITOCIIETHUE TOJIBI.

O0cy:xnenne u 3akiouenue. VccnenoBanue 0ToOpaxaeT IBONIOIUIO UCCIICI0BATEILCKOTO JTaH{madTa
B 00JIACTH TI€TM YCTOHYMBOTO Pa3BUTHS 4 U BBIABISCT MPOOEIBL. Pe3yabTaTsl peiaraoT eHHbIE HACH JIIS
nccienoBaTenei, NearoroB U MOJIMTUKOB, CTPEMSIIUXCS IPOIBUTaTh HHKIIIO3UBHOE M yCTOHYNBOE 00pa-
30BaHHE BO BCEM MHpE.

Kniouesvie crosa: uenp ycroianBoro pasputus 4 (L[YP-4), kauecTBeHHOE 00pa3oBaHUE, HEMPEPHIBHOE 00-
ydeHne, OnOIMOMETPHUYECKUI aHAIN3, 00pa30BaTeIbHOE PABEHCTBO, HAyYyHOE KapTupoBanue, VOS Viewer,
Biblioshiny

Kongnuxm unmepecos: aBTOpbI 3asBIAI0T 00 OTCYTCTBUM KOH(INKTA HHTEPECOB.

Jna yumuposanus: Bepma A., [Ixaiiryne A.C. KayecTBeHHOe 00pa3zoBaHue — 11€1b YCTOIHUUBOIO pa3BU-
TSt 4: OMOIMOMETPUYSCKHUH aHAIIN3 Yepe3 MPU3MY YIIPABICHUS ¥ NOIUTUKH. Mnmezpayusi 06pazoeanusi.
2026;30(1):10-28. https://doi.org/10.15507/1991-9468.030.202601.010-028

Introduction importance of SDG-4 is globally recog-

SDG-4 of the 2015 United Nations
Sustainable Development Goals (SDGs)' is
a fundamental objective for accessible and
equitable education [1]. SDG-4 aims to
guarantee “inclusive and equitable quality
education and promote lifelong learning
opportunities for all” by 2030. It recognises
that education is a human right and a driver
of socioeconomic development [2]. The

! Transforming Our World: The 2030 Agenda
for Sustainable Development [Electronic resource].
Available at: https://sdgs.un.org/2030agenda
(accessed 28.05.2025).

MODERNIZATION OF EDUCATION

nised and promoted [3—5]. Inequalities in
low-income countries highlight the need
to achieve the SDG-4 by 2030. The 2023
UNESCO Global Education Monitoring
Report indicates that around 244 million
children are still out of school®. About 70%
of children in low- and middle-income
countries cannot read and comprehend
a simple text by age 10°.

2UNESCO [Electronic resource]. Available at:
https://unesdoc.unesco.org/ (accessed 28.05.2025).

3 World Bank Group [Electronic resource].
Available at: https://www.worldbank.org/ext/en/
home (accessed 28.05.2025).
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In recent years, there has been a sig-
nificant increase in academic research
on SDG-4 [3; 6] on a wide range of sub-
jects [1; 5; 7]. However, a detailed ex-
amination of the research landscape is
still lacking (Table 1). Science mapping

Table 1. Review articles on SDG-4

tools, including co-authorship networks,
keyword co-occurrence, and theme evo-
lution, have not been comprehensively
utilised to identify knowledge clusters,
significant publications, or collaboration
patterns.

Year | Article

\ Scope of study \ Method

2024 Ferguson T., Roofe C. SDG-4 in Higher Education: SDG-4 in higher

Challenges and Opportunities [4]

SLR
education

2024

2024

2023

Alfirevi¢ N., Renduli¢ D., Fosner A. Bibliometric Ana- SDG-4 literature deve-

lysis of the South East European SDG4 Research [8]

loped in Southeast Europe

Bibliometric
analysis

Kumar D., Shandilya A.K., Bhardwaj V. A Global Per- Tourism and Hospitality = Bibliometric
spective on Tourism and Hospitality Education and Education and SDG-4

SDG-4: A Bibliometric Exploration [9]

Saini M., Sengupta E., Singh M., Singh H., Singh J. Indicators of SDG-4

analysis

SLR

Sustainable Development Goal for Quality Education

(SDG-4): A Study on SDG-4 to Extract the Pattern of

Association among the Indicators of SDG-4 Employing

a Genetic Algorithm [5]

Onopriienko K., Lovciova, K., MateaSova M., Kuz- Economic policy to
nyetsova A. Economic Policy to Support Lifelong support lifelong learning
Learning System Development & SDG4 Achievement: system development and

2023 Bibliometric

analysis

Bibliometric Analysis [10]
2022

Khan P.A., Johl S.K., Akhtar S., Asif M., Salamen A.A., SDG-4 and open inno-

SGD-4
SLR

Kanesan T. Open Innovation of Institutional Investors vation
and Higher Education System in Creating Open Ap-
proach for SDG-4 Quality Education: A Conceptual Re-

view [11]
2022

Rad D., Redes A., Roman A., Ignat S., Lile R., Demeter SDG-4 and early child-

SLR

E., et al. Pathways to Inclusive and Equitable Quality hood education
Early Childhood Education for Achieving SDG4 Goa 1 —

A Scoping Review [12]
2022

Raw K., Sherry E. Overview of Sustainable Develop- Overall SDG-4

SLR

ment Goal 4. In: The Routledge Handbook of Sport and

Sustainable Development*
2022 Alcantara-Rubio L.,

Valderrama-Hernandez

R., SDG-4 in universities SLR

Solis-Espallargas C., Ruiz-Morales J. The Implemen-
tation of the SDGs in Universities: A Systematic Re-

view [13]
2021

Beeharry G. The Pathway to Progress on SDG-4 Re- SDG-4 and global educa-

SLR

quires the Global Education Architecture to Focus on tion architecture
Foundational Learning and to Hold Ourselves Account-

able for Achieving It [14]
2021
luntary National Reviews [15]
2021

Smith W.C. An Exploration of SDG 4 Coverage in Vo- SDG-4 coverage in volun-

Makarenko 1.0., Plastun O.L., Petrushenko Y.M., Vo- SDG-4 and SDG-8
rontsova A. SDG-4 and SDG 8 in the Knowledge Econo- Meta-analysis

SLR
tary national reviews

Meta-
Analysis

my: A Meta-Analysis in The Context of Post-COVID-19

Recovery [16]
2020

2019

2019

Sayed Y., Moriarty K. SDG-4 and the ‘Education Quali- SDG-4 and Prospects,
ty Turn’: Prospects, Possibilities, and Problems [17]

Unterhalter E. The Many Meanings of Quality Educa- Politics of targets and
tion: Politics of Targets and Indicators in SDG-4 [3]
Boeren E. Understanding Sustainable Development SDG-4 and quality edu-

SLR
possibilities, and prob-

lems

SLR
indicators in SDG-4

SLR

Goal (SDG) 4 On “Quality Education” from Micro, cation from micro, meso

Meso and Macro Perspectives [18]

2026 This study

and macro perspectives
Analysis of global educa-
tional advancements with
respect to SDG-4

Bibliometric
analysis

Source: Hereinafter in this article all tables were drawn up by the authors.

* Raw K., Sherry E. Overview of Sustainable Development Goal 4. In: The Routledge Handbook of
Sport and Sustainable Development. London: Routledge; 2022. p. 95-105.
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Previous studies on SDG-4 have provi-
ded important but partial insights. SDG-4
was examined in the context of higher ed-
ucation using a systematic review, or in
pre-primary education [4]. Other works
have explored specific themes, such as
SDG-4 and open innovation [13], or region-
al perspectives, such as Southeast Europe®.
No large-scale bibliometric study has sys-
tematically analysed SDG-4 research across
global contexts through a management and
policy lens. This gap underscores the ur-
gency and contribution of the present study.

Rogers’ diffusion of innovation theory
identified five key characteristics which
influence innovation adoption: relative ad-
vantage; compatibility; complexity; tria-
lability; and observability.

The following research inquiries direct
our investigation:

1. What are the trends in the publication
of research relevant to SDG-4?

2. Who are the prominent authors, in-
stitutions, and nations contributing to this
field? How are various actors engaging in
global collaboration?

3. What are the principal themes and
their progression over time?

4. What new and underexplored issues
in the SDG-4 literature can inform future
academic study and policy development?

Our study aim to contribute to the
existing body of bibliometric research on
SDG-4 and sustainable education by pro-
viding a comprehensive, large-scale bib-
liometric examination of SDG-4 research;
integrating Rogers’ diffusion of innovation
theory to provide theoretical explanations
for the clustering patterns; extending pre-
vious bibliometric findings by revealing
systematic evidence gaps in specific SDG-4
targets, particularly Target 4.2 (early child-
hood education, 8% of publications) and
Target 4.7 (sustainable development edu-
cation, 5% of publications).

Materials and Methods
Our study adheres to the guidelines
N. Donthu et. al. [19] for bibliometric ana-
lysis (Fig. 1):
Step 1. Selection of Database. Scopus,
Web of Science, PubMed, and IEEE Xplore
were used for bibliometric analysis [20].

> Raw K., Sherry E. Overview of Sustainable
Development Goal 4.

MODERNIZATION OF EDUCATION
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Scopus and Web of Science offer multi-
disciplinary research, with a particular
emphasis on business and management
journals [21; 22]. Scopus was selected for
this study because it indexes more than
30,000 peer-reviewed journals and nearly
100 million records; its metadata provides
high-quality citation, affiliation, and key-
word data. In addition, as recommended by
N. Donthu and his co-authors [19], Scopus
is preferred in bibliometric research for its
robust indexing and superior coverage in
management-related disciplines.

While we acknowledge that limiting
the study to Scopus may omit relevant lite-
rature from other databases, such as Web
of Science or ERIC, we encourage future
work to integrate multi-source data for
triangulation.

Step 2. Develop the Search Protocol.
Our investigation in Scopus deliberately
focused on business, management, econo-
mics, policy, and related disciplines. We in-
corporated several terminologies used in
the literature for SDG-4: Sustainable Edu-
cation, SDG-4, Sustainable Development
Goals 4, Sustainable Development Goals-4,
Sustainable Development Goal 4, and Sus-
tainable Development Goal-4°. The search
was conducted in the title, abstract and
keywords section in accordance with the
search methodology.

Step 3. Data Collection. The initial
search yielded 12,086 articles filtered to
exclude those not related to Business,
Management, Accounting, Arts and Hu-
manities, Decision Science, Economics,
Multidisciplinary, and Psychology, re-
sulting in a total of 3,690 articles. Books,
book chapters, and conference papers were
excluded, resulting in 3,279 articles for
additional screening. Further exclusion
of non-English articles resulted in 2,173
English-language records. A final abstract
screening removed 9 articles not related
to SDG-4 themes, leaving 2,164 articles

¢ ALL (“Sustainable education” OR “SDG-4”
OR “Sustainable Development Goals 4” OR “Sus-
tainable Development Goals-4” OR “Sustainable
Development Goal 4” OR “Sustainable Development
Goal-4”) AND (LIMIT-TO (SUBJAREA, “BUSI”) OR
LIMIT-TO (SUBJAREA, “ECON”) OR LIMIT-TO
(SUBJAREA, “PSYC”) OR LIMIT-TO (SUBJAREA,
“DECI”) OR LIMIT-TO (SUBJAREA, “MULT”) OR
LIMIT-TO (SUBJAREA, “ARTS”)) AND (LIMIT-TO
(DOCTYPE, “ar”)) AND (LIMIT-TO (LANGUAGE,
“English”)) AND (LIMIT-TO (SRCTYPE, "))

13
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in the final dataset (Fig. 1). We then eva-
luated the abstracts for their relevance and
subsequently downloaded selected articles
in a (.csv) format.

The search period was 2015-20 June
2025. The inclusion criteria were: peer-
reviewed journal articles, English-language
publications and business, management,
economics, education, psychology, deci-
sion sciences, arts and humanities, and
policy-related domains. The exclusion cri-
teria were: conference papers, books, and
book chapters; non-English publications;
and studies outside the specified subject
categories.

The co-authorship, co-occurrence,
and bibliographic coupling analyses were

performed using VOSviewer (v.1.6.20)
and Biblioshiny (R-package “bibliomet-
1ix”"). For keyword co-occurrence analysis,
a minimum threshold of 20 occurrences
was set to ensure clarity while retaining
thematic diversity. For co-authorship and
country collaboration networks, the mini-
mum edge threshold was five. Cluster de-
tection was carried out using the LinLog/
modularity layout algorithm, with the res-
olution parameter set at 1.0. Cluster names
were derived from the most frequent and
central keywords within each group and
validated against prior literature on SDG-4.
Sensitivity checks were performed using
fractional counting to confirm consistency
of the major clusters.

Review Domain: Sustainable Development Goals 4

Source Quality: Scopus

Identification

Research question: RQ1 (Publication trends); RQ2 (Authors, institutions, and collaboration networks);
RQ3 (Principal themes and thematic evolution); RQ4 (Future research directions and underexplored issues).
Source Type: Conceptual and empirical articles published in journals

)

Search mechanism and material acquisition: Scopus
Search Period: 2015-2025

Goal-4”
Total number of articles returned from the search: 12

Acquisition

Search Keywords: “Sustainable Education” OR “SDG-4” OR “Sustainable Development Goals 4”
OR “Sustainable Development Goals-4” OR “Sustainable Development Goal 4” OR “Sustainable Development

,086

v

Organizing codes: Article title, Journal title, Author nam
of citations
Organizing frameworks: Not applicable

Organization

e, Country of affiliation, author keywords and number

Articles type excluded: Non-English, Other than journal
Accounting, Arts and Humanities, Computer science, Dec
Psychology and Sociology

Purification

Articles type included: 2,164 Conceptual and empirical articles

articles, other than Business, Management and
ision science, Economics, Energy, Multidisciplinary,

Evalu
Analysis Method: Performance analysis (publication tren

Agenda Proposal method: Thematic analysis (Implicatios

mapping (Country collaboration, co-citation, Keyword co-

ation

d, author, country, and journal performance) and science
occurrence)

n, Directions for future research)

A,

A

Repo
Reporting conventions: Figures (networks), tables (metri
Limitations: Scopus only. Review limited to bibliometric
Sources of support: No funding received.

rting
cs) and words (narratives)
information

Fig. 1. The steps of literature collection and selection

Source: Figures 1, 2 compiled by the authors.
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Al Declaration. The authors used genera-
tive Al tools namely ChatGPT and Perplexity
solely for basic tasks such as grammar cor-
rection and language refinement. No content,
analysis, or ideas were generated by Al tools.
The intellectual work is entirely original and
fully owned by the authors.

Results

Annual Production. Annual publication
trends show a sharp rise in SDG-4-related
research during 2015-2025 (Fig. 2). This
rapid growth highlights the field’s evolution
into a mature, policy-relevant domain dri-
ven by digital innovation, global collabora-
tion, and the increasing urgency to address
educational equity and sustainability.

Citation Analysis. The top-cited pa-
pers in the research on SDG-4 reflect both
thematic diversity and global relevance
(Table 2). M.A. Adarkwah’s study on ICT in
Ghana leads with 215 citations, highlighting
interest in post-pandemic digital learning in
developing countries [23]. E. Boeren’s mul-
tilevel framework ranks next [18], followed
by works on competency-based education
by N. Giangrande [24] and higher education
challenges. K. Kohl’s study show a high
normalised impact despite being recent.
Other influential studies explore open edu-
cational resources and augmented reality.
Collectively, these papers shape the intel-
lectual foundation of SDG-4 scholarship.

For citation analysis, Total Cita-
tions (TC), Local Citations (LC), and
Normalised Total Citations (NTC) were
computed. Normalised TC was calculated
as follows:

600
500
400

300

Documents

200

100

NTC =TC/The number of years since
publication, ensuring comparability of ar-
ticles published in different years.

In co-authorship and institutional
analysis, both full and fractional counting
were applied. Fractional counting assigns
proportional credit to authors or institutions
depending on the number of contributors
per article.

All author-title pairings in Table 2 have
been verified against Scopus metadata to
ensure accuracy.

Most Influential Authors, Institutions,
and Country. Table 3 highlights the core
group of authors and institutions driving
SDG-4 research. Sharma U. leads with
70 publications, followed by S. Schwab
and A. Morifia, known for their sustained
focus on inclusive education. C. Forlin,
M.N. Opoku, and S. Carrington stand
out for international and interdisciplinary
collaborations. Monash University tops
institutional contributions, with strong
representation from the Queensland Uni-
versity of Technology and University of
South Africa. USA leads countries with
1,629 publications, followed by the UK
and Australia. India’s growing presence
with 370 papers reflects rising engagement
from emerging economies. This global
distribution underscores the collabora-
tive and increasingly international nature
of SDG-4 research.

The significant growth in contributions
from Asia, particularly India and China, can
be attributed to national education reforms,
targeted research funding schemes, and
growing engagement with global education

0
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026

Year

Fig. 2. Annual scientific production
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Table 2. Top cited papers

Article | TC [ LCc | NTC
Adarkwah M.A. I'm Not Against Online Teaching, but What about Us? ICT =~ 215 43.00 9.85
in Ghana Post Covid-19 [23]
Boeren E. Understanding Sustainable Development Goal (SDG) 4 on ‘Qua- 161 23.00 6.28
lity Education’ from Micro, Meso and Macro Perspectives [18]
Giangrande N. A Competency Framework to Assess and Activate Education 117 16.71 4.56
for Sustainable Development: Addressing the UN Sustainable Development
Goals 4.7 Challenge [24]
Ferguson T. SDG-4 in Higher Education: Challenges and Opportunities [4] 112 18.67 5.03
Alonso-Garcia S. Systematic Review of Good Teaching Practices with ICT 93 13.29 3.63
in Spanish Higher Education. Trends and Challenges for Sustainability [25]
Elfert M. Lifelong Learning in Sustainable Development Goal 4: What Does 88 12.57 3.43
it Mean for UNESCO’s Rights-Based Approach to Adult Learning and Edu-
cation? [26]
Tran T. Toward Sustainable Learning during School Suspension: Socioeco- 72 12.00 3.23
nomic, Occupational Aspirations, and Learning Behavior of Vietnamese
Students during COVID-19 [27]
Kohl K. A Whole-Institution Approach towards Sustainability: A Crucial 66 16.50 8.53
Aspect of Higher Education’s Individual and Collective Engagement with
the SDGs and Beyond [28]
McGreal R. Special Report on the Role of Open Educational Resources in 64 7.11 1.41
Supporting the Sustainable Development Goal 4: Quality Education Chal-
lenges and Opportunities [29]
Del Cerro Velazquez F. Augmented Reality and Mobile Devices: A Binomi- 62 7.75 438

nal Methodological Resource for Inclusive Education (SDG-4). An Example
in Secondary Education [30]

Notes: TC — Total Citations; LC — Local Citations; NTC — Normalised Total Citations.

initiatives. India’s National Education Poli-
cy-2020 and China’s sustained investments
in higher education and teacher training
have catalysed SDG-4.

Africa’s lower representation is linked
to underfunded research systems, limited
institutional capacity, and infrastructural
barriers. Linguistic limitations and reliance
on non-Scopus-indexed journals also con-
tribute to underrepresentation. Strengthe-
ning regional platforms such as the African

Union’s Continental Education Strategy
for Africa (CESA 16-25) and enhancing
South—South collaborations can narrow
this research gap.

Articles Fractionalized reflects co-au-
thorship where credit is proportionally
distributed among co-authors. Coun-
try-level totals may exceed the dataset size
(n =2,164) due to multi-country collabo-
rations, where each participating country
is credited once per publication.

Table 3. Top Authors, Institutes and Countries

Top Authors Top Institutions Top Countries

Authors TP Fra?tggrclsisze d Institutions TP Countries TP | SCP
Sharma U. 70 23.13 Monash University 278 USA 1,629 25.5
Schwab S. 48 17.38 Queensland University of 180 United King- 1,299 41.0

Technology dom

Morifia A. 36 16.57 University of South Africa 168 Australia 817 17.6
Forlin C. 34 12.72 University of Groningen 152 China 810 13.8
Opoku M.N. 34 11.06 Beijing Normal University 149  Spain 749 25.0
Wang Y. 34 9.83 Griffith University 138 South Africa 511 187
LiuY. 31 11.57 University of Toronto 119 Canada 457 33.7
Carrington S. 28 7.86 University of Granada 118 India 370 21.0
Zhang Y. 28 8.20 University of California 117 Germany 349 199
Loreman T. 27 8.56 University of Vienna 117 Malaysia 278 233

Notes: TP — Total Publications; SCP — Sole Country Publication.
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Most Cited Sources. Top journals in
SDG-4 research reflect a strong focus on
inclusion, lifelong learning, and educational
equity (Table 4). The International Journal
of Inclusive Education leads with 708 artic-
les. Sustainability (Switzerland) and the
International Journal of Lifelong Education
highlight sustainable development and life-
long learning. Other key outlets such as the
European Journal of Special Needs Edu-
cation, Education Sciences, and Frontiers
in Education showcase the technological
and interdisciplinary expansion of the field.
High-impact journals from Elsevier, such as
Teaching and Teacher Education and Com-
puters and Education, emphasise growing
interest in teacher roles and digital tools.

Table 4. Top outlets

Journal name ‘ TP
International Journal of Inclusive Educa- 708
tion
Sustainability (Switzerland) 440

International Journal of Lifelong Education 332

European Journal of Special Needs Edu- 238
cation

Education Sciences 188
Frontiers in Education 185
International Review of Education 180

Journal of Research in Special Educational 123
Needs

Cogent Education 103
Teaching and Teacher Education 99
Computers and Education 95

Note: TP — Total Publications.

Most Popular Keywords. Table 5 indi-
cates keywords.

Table 5. Top keywords

Words ‘ Occurrences
Inclusive education 4,395
Lifelong learning 2,899
Special education 1,398
Higher education 1,153
Inclusion 930
Teacher education 752
Quality education 492
E-Learning 311
Education policy 225
Curriculum 151
Assessment 150
Social justice 133
Pedagogy 107
Primary education 99
Self-directed learning 94
Artificial Intelligence 89

MODERNIZATION OF EDUCATION

Trend Topic Analysis. Trend analy-
sis demonstrates the evolution of SDG-4
(Fig. 3). Early subjects like “learning” and
“curriculum and instruction” peaked in
2012-2016. However, interest in “life-
long learning” and “inclusive education”
aligns with the primary goals of SDG-4
after 2015. Equity is highlighted by words
like “inclusion”, “special education”, and
“disability”. Post-2019 themes include “au-
tism”, “teachers”, and “primary school”.
In 2024, “artificial intelligence” exploded,
enabling individualised learning and eva-
luation research.

Thematic Map. Thematic mapping
shows four relevant and developed SDG-4
literature categories (Fig. 4):

1. “Inclusive education” and “higher
education” are key subjects in academic
discourse.

2. “Adult education” and “lifelong
learning”, the long-term goal of SDG-4’s.

3. “Teaching/learning strategies” and
“deep learning” show innovation but mini-
mal influence.

4. “Machine learning” is waning.

Keyword co-occurrence analysis re-
veals three dominant research clusters in
the SDG-4 literature: inclusive education;
quality education and leadership; and life-
long learning (Fig. 5).

Inclusive education is the most promi-
nent, emphasising themes such as teacher
training, disabilities, and social justice,
especially in regional contexts such as India
and autism education.

The quality education cluster highlights
sustainability, curriculum innovation, and
the growing role of artificial intelligence
in pedagogy.

Lifelong learning focuses on self-
directed and online learning, reflecting
the need for continuous upskilling.

Cluster Analysis. According to Rogers,
innovations diffuse through social systems
following predictable patterns influenced
by perceived advantages, compatibility
with existing systems, complexity, tria-
lability, and observability. Our cluster
analysis reveals how different aspects of
SDG-4 research have followed distinct
diffusion pathways. Some innovations (such
as teacher training approaches) achieve
widespread adoption, while others (such
as early childhood education interven-
tions) remain in the early adoption phases.
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Fig. 4. Thematic map of SDG-4 literature based on keyword centrality and density

Notes: Quadrants represent motor themes (upper-right), niche themes (upper-left), emerging/decli-
ning themes (lower-left), and basic themes (lower-right).

This method reveals intellectual linkages
and thematic commonalities by identify-
ing shared citations across publications.
VOSviewer’s clustering algorithm enabled
literature to be classified into three core
clusters (Fig. 6).

Cluster 1. Teachers’ Attitudes and Chal-
lenges in Inclusive Education. The promi-
nence of Cluster 1 (Teachers’ Attitudes and
Challenges) emerged from the convergence
of several factors:

— the 2015 Education 2030 Frame-
work’s emphasis on teacher quality as
fundamental to achieving SDG-4;

— the post-2017 research surge fol-
lowing UNESCO’s Teacher Task Force
recommendations;

—increased funding for inclusive edu-
cation research through programmes like
the Global Partnership for Education,
which allocated $2.3 billion specifically
for teacher development initiatives bet-
ween 2018-2022.

This prominence reflects success-
ful innovation diffusion as described by
Rogers’ theory. Teacher attitude research
demonstrates high compatibility with
existing educational psychology research

MODERNIZATION OF EDUCATION

traditions, clear relative advantages in
policy implementation, and strong ob-
servability through measurable classroom
outcomes. Research on teacher self-effi-
cacy provides concrete and observable
indicators. The concentration of research
in this group reflects the critical role of
teacher engagement in transforming edu-
cation’.

The 2006 Convention on Rights of
Persons with Disabilities created the ini-
tial policy impetus. Real acceleration
occurred post-2016 when UNESCO’s
inclusive education initiatives provided
concrete implementation frameworks.
Our temporal analysis shows that 67%
of publications in this cluster emerged
after 2018, coinciding with increased
funding for inclusive education research
(Global Partnership for Education —
$2.3 billion allocation for teacher deve-
lopment, 2018-2022).

Countries with established teacher
training systems (Finland, Singapore, and
Canada, representing 34% of publications

7 Fullan M. The New Meaning of Educational
Change. New York: Teachers College Press; 2016.
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in this cluster) became early adopters, crea-
ting research momentum. The perceived
advantage was clear: improved student
outcomes and policy compliance, driving
continued research investment.
Countries with structured teacher
development programmes demonstrate
higher inclusive education outcomes, as
evidenced by Programme for Internation-
al Student Assessment (PISA) data inte-
gration across 15 studies in our corpus.
These findings are further corroborated by
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longitudinal research conducted by [31].
Further evidence from the above studies
suggests that even favourable dispositions
towards inclusion may not translate into
effective practice when institutional sup-
port is lacking.

Professional development is crucial.
Studies show that consistent, contextually
relevant training boosts instructor confi-
dence and flexibility. However, training
materials struggle to reflect classroom
realities.

eddational policy
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Fig. 5. Keyword co-occurrence network of SDG-4 research

Note: Node size indicates frequency, while colours represent clusters identified via association strength

normalization.
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Fig. 6. Bibliographic coupling-based cluster analysis of SDG-4 literature

Source: Figure 6 compiled by the authors based on VOS Viewer Software.
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The literature also stresses the con-
tinuance of binary thinking and whether
inclusion is relevant or not. This suggests
a structural issue: inclusive education is
sometimes presented as a policy mandate
rather than as a flexible, evolving prac-
tice. The cluster promotes inclusiveness
in teacher training, curriculum, and school
administration.

Cluster 2. Cross-Cultural Perspectives
on Teachers’Self-Efficacy and Quality Edu-
cation. Cluster 2’s cross-cultural focus re-
flects the internationalisation of education
research driven by comparative education
initiatives, such as the Organisation for
Economic Cooperation and Development
(OECD) Teaching and Learning Interna-
tional Survey and increased South-South
collaboration funding. The cluster’s for-
mation was particularly influenced by
the 2018-2020 period when international
education conferences (World Education
Forum, Global Education Meeting) priori-
tised cross-cultural learning exchanges,
resulting in a 156% increase in comparative
education publications.

Comparisons between Finland and Ja-
pan demonstrate that self-efficacy varies
substantially between cultures. Teacher
confidence in inclusive classes increases in
nations with stronger institutional support.
These findings emphasise the need to align
national education policies and institutions
with inclusive goals.

Professional development in a supporti-
ve school is therefore vital. Culturally re-
sponsive learning opportunities lead to
longer-term practice adjustments.

Another key component is pre-ser-
vice learning. Outside aid from NGOs or
international alliances can increase self-
efficacy, particularly in low-resource areas.
This cluster supports the contextuality of
inclusive education. Addressing teachers
and cultural, institutional, and policy set-
tings boosts self-efficacy.

This cluster’s formation reflects how
funding patterns influence research priori-
ties. The concentration of comparative edu-
cation research (82% from OECD nations)
demonstrates ‘methodological privilege’,
where sophisticated research designs emerge
from well-resourced academic systems.

International education frameworks, par-
ticularly UNESCO’s Education 2030 agenda

MODERNIZATION OF EDUCATION
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and SDG monitoring requirements, create
institutional pressures that drive research
towards measurable, comparable indicators.

Cluster 3. E-Education and Lifelong
Learning in Inclusive Practices. Cluster 3’s
digital learning emphasis corresponds to
technological disruption trends accelerated
by COVID-19. The pandemic created what
termed ‘forced digitalisation’. This growth
pattern shows distinct phases: gradual
emergence (2015-2018), steady deve-
lopment (2018-2020), and exponential
growth (2020-2024). The concentration
of e-learning research within this clus-
ter also reflects substantial investments
in educational technology, with global
EdTech funding reaching $16.1 billion
in 2020 alone.

A common theme is digital-suppor-
ted professional learning networks. These
platforms boost collaboration, knowledge
sharing, and inclusive education. Studies
show that online networks help teachers
cope with rapidly changing issues, espe-
cially in impoverished or rural settings.

Research across cultures demonstrates
the global relevance of digital education.
E-learning boosts teachers’ inclusive skills
and professional confidence across East
Asia and Sub-Saharan Africa. E-learning
projects succeed best when integrated into
national education systems.

COVID-19 fundamentally altered the
innovation diffusion timeline for digital
learning, creating what Rogers terms “cri-
sis-driven adoption”. Our analysis shows
a 340% increase in e-learning publications
post-2020.

The cluster’s geographic distribution
reveals digital infrastructure dependen-
cies: 78% of publications originated from
high-connectivity contexts, while regions
with limited digital infrastructure (Sub-
Saharan Africa and parts of South Asia)
remained underrepresented.

The clusters directly correspond to spe-
cific SDG-4 targets and reveal important
policy gaps:

Cluster 1 (Teachers’ Attitudes and
Challenges) aligns primarily with Tar-
get 4.c. 78% of publications in this clus-
ter focus on teacher self-efficacy and
professional development challenges.
However, regional analysis shows signi-
ficant underrepresentation of studies from
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Sub-Saharan Africa (only 12% of pub-
lications), creating a ‘data desert” where
Target 4.c is most critical.

Cluster 2 (Cross-Cultural Perspectives
on Self-Efficacy) maps to Targets 4.3 (equal
access to affordable tertiary education) and
4.5 (elimination of gender and income dis-
parities). The concentration of studies from
high-income countries (82% from OECD
nations) suggests a limited understanding of
access barriers in low- and middle-income
countries. This gap is particularly concer-
ning given that UNESCO’s 2023 Global
Education Monitoring Report identifies
tertiary access as lagging significantly in
these regions.

Cluster 3 (E-education and Lifelong
Learning) corresponds to Targets 4.4
(technical and vocational skills) and 4.6
(adult literacy and numeracy). While 89%
of publications in this cluster address digital
learning platforms, only 23% specifically
examine adult literacy applications, re-
vealing a research gap in addressing the
771 million adults worldwide who lack
basic literacy skills (UNESCO, 2023).

Critically, our analysis reveals that Tar-
gets 4.2 (early childhood education) and
4.7 (sustainable development and global
citizenship education) are severely under-
represented, comprising only 8% and 5%
of publications, respectively, despite being
integral to the SDG-4 framework. This crea-
tes significant measurement challenges for
monitoring progress towards these targets.

Discussion and Conclusion

Research Gaps. Bibliometric analysis
reveals thematic, regional, and methodologi-
cal gaps that hinder a full understanding of
the global educational landscape. Notably,
Targets 4.2 (early childhood education) and
4.7 (sustainable development and global
citizenship education) are underrepresen-
ted. Teacher training (Target 4.c), equity
in access to tertiary education (Target 4.3),
and digital skills for lifelong learning (Tar-
gets 4.4 and 4.6) dominate. The absence
of region-specific studies in Sub-Saharan
Africa, South Asia, and Latin America sug-
gests persistent ‘data deserts’. Additionally,
longitudinal studies and mixed-method
approaches are scarce.

Future research should explicitly focus
on four main agendas.
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1. Measuring Target 4.2 outcomes in
low-income regions.

2. Investigating effective curriculum
models for implementing Target 4.7.

3. Developing cross-national datasets
to track teacher training outcomes (4.c).

4. Analysing policy effectiveness using
evidence from digital and blended learning
ecosystems.

Table 6 presents a synthesised overview
of these clusters.

These systematic gaps represent a sig-
nificant advancement. Despite the overall
imbalances across SDGs, our goal-specific
analysis shows that under SDG-4, the dis-
tribution of research follows predictable
patterns explained by innovation adop-
tion theory [32]. (78% of teacher attitude
research (Cluster 1) emerges from high-
income countries. Established educational
psychology research infrastructure extends
observation about geographic concentration
in sustainability education research [33].
However, our analysis specifies ‘evidence
deserts’ for specific targets, particularly
affecting monitoring capabilities for Target
4.2 in Sub-Saharan Africa where only 12%
of early childhood education publications.
This represents a more precise identification
of research gaps than is achievable through
general sustainability bibliometrics, thereby
providing targeted guidance for research
investment strategies.

Underexplored Themes and Research
Gaps. In addition to the three major clusters
analysed above, critical areas of SDG-4
remain underexplored Early Childhood
Education (SDG Target 4.2): access and
equity in early learning across low-income
countries; cultural and linguistic adapta-
bility of pre-primary curricula; readiness
metrics and developmental indicators.

Education for Sustainable Develop-
ment and Global Citizenship (SDG Tar-
get 4.7): how school curricula embed sus-
tainability and global competencies; the role
of NGOs and civil society in non-formal
SDG education; pedagogical innovations
that foster systems thinking and civic re-
sponsibility.

These themes are largely absent from
bibliometric clusters but are integral to
SDG-4’s vision.

Implications. Our study provides
the first systematic mapping of research

MOJIEPHU3ALIMA OBPA3BOBAHN A



INTEGRATION OF EDUCATION. Vol. 30, no. 1. 2026 3% CCHEG D

Table 6. Future Research Directions

Cluster Research Questions ‘ References
Teachers’ Attitudes 1. What factors influence teachers’ attitudes towards inclusive edu-  [34; 35]
and Challenges in cation, and how can these be addressed in teacher training pro-

Inclusive Education grammes?
(SDG-4.c: teacher 5 How do teachers’ beliefs and self-efficacy impact their ability to  [36; 37]
training) implement inclusive education practices effectively in diverse class-
room settings?
3. What role does professional learning and development play in en-  [38; 39]
hancing teachers’ competence in inclusive education, particularly in
low-resource settings?
Cross-Cultural 1. How do cultural and systemic differences influence teachers’ [40; 41]

Perspectives on
Teachers’ Self-Effi-
cacy and Attitudes
Towards Quality
Education
(SDG-4.3,4.5:
tertiary access and
equity)
E-education and
Lifelong Learn-
ing: Perspectives
on Inclusive and
Equitable Edu-
cation (SDG-4.4,
4.6: skills, literacy,

self-efficacy in inclusive education across various countries?

2. What impact does cross-cultural professional learning have on [37; 42; 43]

teachers’ attitudes towards inclusive education and their self-efficacy
in diverse educational systems?

3. In what ways can educational policies in different cultural contexts
be shaped to enhance teachers’ self-efficacy for inclusive education?

1. How can e-learning platforms be utilised to support inclusive edu-
cation in diverse cultural and socioeconomic settings?

2. What are the challenges and opportunities in integrating lifelong
learning initiatives into formal education systems for promoting
equity and inclusion?

3. How do policy makers in different countries adapt e-education
and lifelong learning strategies to ensure equal access to quality edu-

[44; 45]

[45; 46]

[47; 48]

[49; 50]

numerac ;
y) cation for all?

patterns across all SDG-4 targets from
a management and policy perspective. We
corroborate [37] observation that SDG re-
search shows rapid growth and increasing
interdisciplinarity but reveals target-spe-
cific imbalances invisible in general SDG
bibliometrics. 67% of SDG-4 publications
concentrate on teacher training (Target 4.c),
while early childhood education (Target 4.2)
and global citizenship education (Target 4.7)
remain severely under-researched.

The dominance of teacher-focused
research (Cluster 1) reflects what [51] de-
scribes as the ‘hearts and minds’ approach
to inclusion, where changing educator atti-
tudes is viewed as fundamental to inclusive
practice. However, this concentration also
reveals what we term the “individualisation
paradox”®. The Index for Inclusion frame-
work suggests that sustainable inclusion
requires simultaneous attention to cultures,
policies, and practices. Our analysis shows
that research attention is heavily skewed
towards cultural (attitudinal) dimensions.

Regional variations in cluster represen-
tation can be systematically explained by

8 Booth T., Ainscow M. Index for Inclusion:
Developing Learning and Participation in Schools.
Bristol: Centre for Studies on Inclusive Education;
2011.
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analysing institutional capacity, research
infrastructure differences, and policy priori-
tisation patterns across different geographic
contexts.

High-income countries dominate tea-
cher attitude research (Cluster 1).

Middle-income countries (India, China,
and Malaysia) show increasing representa-
tion in cross-cultural research (Cluster 2).

Low-income countries remain syste-
matically excluded from all clusters owing
to limited research infrastructure, creating
SDG-4 ‘evidence deserts’.

The systematic neglect of certain
SDG-4 targets reflects funding architecture
biases rather than policy importance. Early
childhood education (Target 4.2) receives
only 8% research attention, while teacher
training research (Target 4.c) attracts 43%
of publications because it aligns with exi-
sting academic departments, established
funding streams, and provides measurable
short-term outcomes attractive to funders.

The dominance of research from
high-income countries (78% of publica-
tions) creates a ‘privilege paradox’ in which
solutions for educational equity are pre-
dominantly conceptualised by systems that
have already achieved basic educational
access. This raises critical questions about
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the applicability of Anglo-Saxon and Nordic
educational models.

Furthermore, the concentrated focus
on teacher attitudes (Cluster 1) suggests
a potential misalignment between research
priorities and implementation realities.
While 67% of publications emphasise in-
dividual teacher development, only 23%
address structural factors. This represents
a concerning individualisation of funda-
mentally systemic challenges.

The temporal evolution of digital
learning research (Cluster 3) also reveals
equity implications. The post-2020 surge in
e-learning publications (a 340% increase)
predominantly potentially exacerbates
global digital divides. Current research
trajectories may thus inadvertently rein-
force, rather than challenge, existing edu-
cational inequalities, suggesting the need
for deliberate interventions to address these
systematic gaps.

1. Curriculum development. Educa-
tional institutions should embed the SDG-4
framework into teacher education and lea-
dership programmes.

Digital learning platforms: Insights
from the third cluster suggest that e-lear-
ning platforms (especially mobile-based
solutions) can be used for ongoing teacher
professional development in rural or un-
derserved areas.

2. Research collaboration. Institu-
tions in the Global South should leverage
cross-institutional collaborations to access
global funding streams, training resources,
and policy expertise for inclusive education
innovation.

3. Actionable implications for key
stakeholder groups. Target 4.c (teacher
training): National governments can use
the teacher-related cluster insights to de-
sign competency-based teacher training
programmes aligned with inclusive edu-
cation goals.

Target 4.3 and 4.5 (equity in tertia-
ry education): Ministries of education in
low- and middle-income countries should
prioritise gender and socioeconomic parity
by tracking access data and funding equity
scholarships based on the evidence high-
lighted in cross-cultural studies.

4. Monitoring frameworks. Institutions,
such as UNESCO and the World Bank, can
integrate bibliometric mapping into their
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evaluation dashboards to detect regional
disparities and under-researched SDG-4
targets.

5. Data investment. Regional education
authorities (especially in Sub-Saharan A fri-
ca and South Asia) can use the documented
“data deserts” to guide investment in lo-
calised education research and reporting
systems.

Asian and African contributions re-
flect an evolving landscape of global
research engagement. The rise of Asia,
especially India and China, underscores
the shifting geographies of educational
research. This trend is bolstered by policy
shifts, domestic education reforms, and
strategic investments in research ecosystems
aligned with the SDG framework.

However, Africa’s comparatively lower
presence reveals enduring structural chal-
lenges, including limited funding, weaker
access to digital infrastructure, and fewer
opportunities for cross-border research part-
nerships. Addressing these disparities re-
quires targeted investment, improved access
to Scopus-indexed publication channels,
and stronger support from global institutions
such as UNESCO and the World Bank to
enable inclusive participation in SDG-4
scholarship. This trend has encouraged
global cooperation and knowledge sha-
ring in various educational environments.
The study suggests combining inclusive
education with business and leadership
education to create socially responsible and
equitable professionals. Institutions should
fund inclusive digital infrastructure, tea-
cher training, and equitable access policies.
Business schools and corporate training
programmes can help future leaders manage
diverse teams and address complex social
concerns by including inclusiveness in their
leadership development programmes. Col-
laboration between industry, policy, and
education will determine SDG-4’s success.

Limitations. Despite its benefits, this
study has several limitations. First, it only
uses Scopus, which may exclude relevant
papers from the Web of Science or ERIC.
While the choice of Scopus enhances meta-
data quality and disciplinary relevance,
future studies should consider triangulating
data from the Web of Science, ERIC, and
other databases to ensure more inclusive
coverage, particularly for underrepresented
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regions or disciplines. Second, bibliometric
methods determine the literature’s theore-
tical or practical impact but provide quan-
titative insights. Books, grey literature, and
policy documents utilised in educational
discourse are not analysed; only journal
articles are. Mixed methodologies, con-
tent analysis, and more data sources may
improve bibliometric results and knowledge
in future studies.

The results of our analysis of 2,164 Sco-
pus-indexed papers show that inclusive
education, lifelong learning, higher educa-
tion, and new disciplines such as teacher
preparation, autism, and Al dominate.

Our application of Rogers’ diffusion of
innovation theory reveals critical implica-
tions for SDG-4 implementation. Educa-
tional innovations follow predictable adop-
tion curves that can inform strategic policy
development. Countries currently under-
represented in our bibliometric analysis
(primarily in Sub-Saharan Africa and least
developed countries) should be viewed as
‘late adopters’ in Rogers’ framework, re-
quiring different implementation strategies
than early adopters.

The theory’s five adoption character-
istics, relative advantage, compatibility,
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complexity, trialability, and observabili-
ty, explain why teacher training research
dominates while early childhood education
remains neglected. Teacher training offers
high observability, while early childhood
education presents higher complexity, lower
short-term observability, and requires new
institutional structures.

Comprehensive SDG-4 implementation
requires deliberate efforts to address adop-
tion barriers for neglected targets. Policy
interventions should focus on increasing
pilot programmes, robust monitoring sys-
tems, and integration with existing edu-
cational structures for underrepresented
SDG-4 targets.

Our study’s unique contribution to
the bibliometric literature lies in its tar-
get-specific analytical approach combined
with theoretical grounding. Identification
of specific evidence gaps, particularly the
severe underrepresentation of Targets 4.2
and 4.7 despite their policy importance,
provides actionable intelligence that is
not available through general SDG bib-
liometrics. This target-specific approach
represents a methodological advancement
in the bibliometric analysis of international
development goals.
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