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DIGITAL TRANSFORMATION AND RESILIENCE IN TEACHER EDUCATION:
A BIBLIOMETRIC ANALYSIS

Abstract

Although the COVID-19 pandemic is no longer an ongoing global emergency, its impact on teacher education systems
worldwide has led to long-term structural and pedagogical transformations. In the post-pandemic era, teacher education
research has shifted from emergency remote teaching toward sustainable digital transformation, resilience, and innovation in
pedagogical practices. Therefore, analyzing the evolution of research trends during and after the pandemic period provides
valuable insights into how global teacher education systems adapt to educational disruptions and long-term digital change.

The study identifies key publication trends, highly cited works, prolific authors, influential institutions, and collaborative
networks. We utilized the Bibliometrix package in RStudio and Biblioshiny web applications to analyze 2,185 peer-reviewed
studies. The analysis covered publication and citation patterns, top-cited documents, authorship productivity, country-wise
contributions, institutional influence, and journal impact. Collaborative networks among countries and co-citations were also
visualized using Three-Fields plots and Trend Topics analysis. The findings identified Sustainability and the International
Journal of Environmental Research and Public Health as the most influential publication sources. The University of
California and Monash University emerged as leading research institutions. Daniel (2020) was the most cited paper with 868
citations, while Yang X and Liu H were the most productive authors. The USA, China, and Spain led in research output. This
bibliometric analysis provides a comprehensive understanding of the evolving landscape of teacher education research in the
post-pandemic era. The insights gained offer valuable implications for policymakers, educators, and researchers, guiding
future advancements in teacher education.

Keywords: teacher education, during and post COVID-19, pandemic, bibliometrics analysis, research.
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MYFAMAEPII JAAPJTAYJIAFbI HU®PJIBIK TPAHCO®OPMAILIUS
KIOHE TY¥YPAKTBUIBIK: BUBJIMOMETPUAJIBIK TAJIIAY

Anoamna

COVID-19 manmemusicel eHmi »kahaHIBIK TOTEHINE Kargail PETiHAE KapacThIphLIMAaca a, OHBIH OYKiI omemperi
MyFaIiMIIep/i Jaspiay sKydenepiHe BIKIabl Y3aK Mep3iMi KYpBUIBIMIBIK JKOHE MeJaroTUKaJbIK e3repicTepre ajbll Kemli.
[Narnemusaan KeHiHTT Ke3eHe MeJaroTUKAJIBIK OlTiM Oepy calachIHAaFsl 3epTTeyiIep JKeael KallbIKTaH OKbITYIaH TYPaKThI
miudpIBIK  TpaHCOpMAIWISFa, OpPHBIKTBUIBIKKA JKOHE TIEHAarOTMKANBIK TOXIpHOeIeri WHHOBAIWSUIApFa OarbITTAIIbL.
CoH/IBIKTaH TTaHAeMUsI KE3eHIHET] JkoHe OJIaH KeHiHT1 3epTTey YpAICTEpiHIH ABOMIOLMACHIH Tanaay >kahaHAbIK MyFajiMm-
Jepai aspriay KydenepiHiH OimiM Oepy yzepiciHzeri naraapbicTap MEH y3aK Mep3iMai HU(DpIBIK e3repicTepre Kaiaii
OeiiMIeNIeTiHIH TyCiHyre KYH/Ibl MyMKIHIIK Oeperi. 3epTTey aschlHIa HETI3rl KapusulaHbIM YPJICTEpil, €H Kell AdHeKTeNIreH
SHOCKTep, OHIMJILIIN JKOFapbl aBTOPJAP, BIKHAIIbI FHUIBIMH MEKEMEJICp JKOHE 3EPTTCY CalaChIHIAFbl BIHTHIMAKTACTHIK
xeniepi anpikTanasl. Tammay yuiid 6i3 RStudio-narsr Bibliometrix maxerin sxone Biblioshiny Be6-xoceiminaceia maiina-
naHbi, 2 185 perieH3usuIaHFaH 3epTTey/l 3epTTe/ik. Tannay OapbIChIHIA JKapHsIIaHBIMIAP MCH JIOMEKCO3 aly Yiruiepi, eH
KOII JISIeKTeNreH MaKaiajap, aBTOpIbIK OHIMIUTIK, enep OoibIHIIA yiecTep, MeKeMeNep IiH bIKIAIbI JKoHE JKypHAIIapAbIH
Oeneni kapacteIpbuIbl. CoHal-aK, enyuep apachlHAAFbl BIHTBIMAKTACTHIK XKeJIJIepl MEH KOCHIMILA JIOHEKCo3 aly ypuicTepi
Three-Fields plots >xone Trend Topics Tangaysl apkpuUibl Buyanusanusuianapl. Hotmwkenep Goiibiaina Sustainability sxoxe
International Journal of Environmental Research and Public Health ex piknanmpr FeuibiMu GachUIBIMAAD PETiHE AaHBIKTAJIBL.
KamdopHaus yauBepcuteTi MeH MOHAII YHIBEPCHUTETI JKETEKIII 3epTTey MeKeMelepi peTinae epekieneHmi. J>auen (2020)
€H Kell JoheKTeNreH Makaia 0oisl (868 motiekces), an eH eHiMmai asTopiap SH X. xxone Jlto X. men TaHbUIgbL 3epTTEy
kosemi OoiipiHima AKIL, Kpitaii sxone Mcnanus kemn Gacrajpl. by OMOIMOMETpHSUIBIK Talliay NaHIAEMHUsIAH KeWiHTri
Ke3eHJIerT MyFaliMIepl Jaspiay 3epTTeyJepiHiH JaMy IMHaMUKACBIH JKaH-)KaKThl CHUMATTal/ibl. AJIbIHFAaH HOTHIKEJep
casicaTKepIiep, MeAarortep )oHe 3epTTEYIIIep YIIiH KYHIbI aknapar Oepim, MyFalimMaep/i Aaspiay caaachlHaarbl 0oJamiaK
KETICTIKTEPre JKOJ aIapl.

Tyiiin ce3aep: myranmimaepai naspiay, COVID-19 kesinne »oHe ofaH KeifiH, maHaeMus, OMOIMOMETPUSUIBIK Tallziay,
3eprIey.
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UDPPOBASA TPAHC@®OPMAIIUSA U YCTOMUNUBOCTH B IIEJAT'OT MUECKOM
OBPA30OBAHUM: BUBJIMOMETPUYECKAI AHAJIN3

Annomayus

Xots mangemusi COVID-19 Gonbiie He paccMaTpuBaeTcs Kak IoOalibHas Ype3BblUaiiHas CUTyallus, € BIMSHHE Ha
CHCTEMBI TOATOTOBKHM YYUTENEeH BO BCEM MHpPE NPHBEJIO K JIONTOCPOYHBIM CTPYKTYPHBIM M II€IarOTHYECKUM TpaHchop-
MalusM. B mocrnanneMuitHBIN nepuoj HccienoBaHUs B 0ONacTH Iiearorudeckoro oOpasoBaHusi cMmecTHin (okyc c
SKCTPEHHOTO JIMCTAHIIMOHHOTO OOYYeHUs Ha YCTOWYMBYIO HHU(PPOBYIO TpaHCOPMAIWIO, Pa3sBUTHE PE3MILEHTHOCTH H
WHHOBAIMY B NEJarOrMUecKoi npakTuke. Takium 00pa3oM, aHaIn3 HBOJIOLMU HAYYHBIX TEHICHIMI B MEPHOJ MAHIEMHUN U
Tocyie He€ ITO3BOJIACT MOTYIHTh IICHHBIE CBEACHHS O TOM, KaK INI00aIbHBIE CHCTEMBI ITOATOTOBKH YIUTENCH aanTHPYIOTCS K
00pa3oBaTeNbHBIM KpH3UCaM M JIONTOCPOYHBIM HH(POBBIM HM3MEHEHHAM. B HCCleoBaHWHM BBISBISIIOTCS OCHOBHBIC
TCHZCHIMH ITyOJIMKAIWi, HanOoee IUTHPYyEMbIe pabOThI, MPOAYKTHBHBIC aBTOPHI, BIUATEIBHBIC HAYYHBIC YUPEKICHHUS H
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cerH coTpyauudecTsa. Jiis aHanmuza 2 185 pereH3upyeMbIX HCCIIEN0BAHMUIA MbI HCIIONB30Bau nakeT Bibliometrix 8 RStudio
u BebO-npwiokenre Biblioshiny. Anamms oxsartbiBan Mojenu MyOJMKAalMidi M IUTAPOBAHMSA, HauOOJiee LUTHPYEMBIE
JIOKYMEHTBI, MPOAYKTHBHOCTh aBTOPOB, BKIIAJ[ CTPaH, BIMSHHUE HAYYHBIX YUPEKICHHH U 3HAYMMOCThH KypHaIoB. Kpome
TOTO, CETH COTPYAHHUYECTBA MEXKIY CTPAHAMH W COBMECTHOE LUTHPOBAHHE ObUIM BH3YaJlHM3HMPOBAHBI C MOMOILIBIO Three-
Fields plots u anamusa Trend Topics. Pe3ysapTaTsl mokasaid, 4T0 HauOoOJee BIMATEIHHBIMH HUCTOYHHKAMH IMyOIHKAIIUNA
SBILTIOTCS xKypHaisl Sustainability u International Journal of Environmental Research and Public Health. Kanudopuuiickuit
YHHUBEPCHUTET M YHHBepcUTeT MoHala ObUTH OMpe/IeNeHbI Kak BEAYIe HCCIeA0BaTeNnbekre yupexaeHus. Pabora Daniel
(2020) oxaszanach camoit nuTHpyeMoit (868 UTUPOBaHMIT), @ CAMBIMHU TIPOIYKTUBHBIMHU aBTopamu ctanu Yang X u Liu H.
Mo obObemy HayuHbix mnyoOnukanmii yumupoBamu CIIA, Kurait u Hcenmanuwsa. DT10T OHOMMOMETPUYECKHMN —aHAIW3
MPEIOCTABIISICT BCECTOPOHHUI 0030p Pa3BUTHSI MCCIICOBAHUN B OOJIACTH MOJTOTOBKH yYHUTENEH B MOCTIAHAEMUYECKHUNA
nepuoa. IlonydeHHble AaHHBIC TPEACTABISIOT LECHHYIO HHGOPMAIMIO JUIsl MOJMTHKOB, MEJArOrOB M HCCIENOBaTeNeH,
HAIpaBJIsisl JAlIbHENIIee Pa3BUTHE TOTOTOBKU YIUTENCH.

KnroueBble c1oBa: moarotoBka yuaurenei, Bo Bpems U nocie COVID-19, mangemus, OHOIHOMETPUYECKHI aHAN3,
HCCIIe/IOBaHHE.

Introduction. Although the COVID-19 pandemic is no longer an ongoing global emergency, its
impact on teacher education systems worldwide has led to long-term structural and pedagogical
transformations. The pandemic acted as a catalyst for accelerated digitalization, hybrid learning models,
and the redefinition of professional competencies required for future teachers.

In the post-pandemic era, teacher education research has shifted from emergency remote teaching
toward sustainable digital transformation, resilience, and innovation in pedagogical practices. Therefore,
analyzing the evolution of research trends during and after the pandemic period provides valuable
insights into how global teacher education systems adapt to educational disruptions and long-term
digital change.

There are literature studies on the teacher’s emotional exhaustion, expertise, needs, and wellbeing in
in-service teacher education, online PBL for teacher education during pandemic [1], lessons learned
through crisis [2] and blended Learning as a Negotiation Space in Teacher Education [3] during and
post the COVID-19 pandemic times and other research studied on teacher education in and beyond the
pandemic. Crises such as global pandemics, natural disasters, or political instability can seriously disrupt
conventional educational processes and force educational institutions to turn to alternative teaching
methods [4]. Some current studies reveal that teachers still struggle with ICT implementation in the
classroom and the transition to digital distance learning, which was exacerbated by Covid-19 [5].

Several studies reported that the integration of technology in teacher education and digital
transformation is not just a choice but a necessity in the post-COVID-19 educational landscape [6-8].
The COVID-19 pandemic has caused a significant shift to online/blended teaching and learning that
educators tried to incorporate new technologies in their classrooms [9] [10, 11].

Consequently, e-learning has evolved from a supplementary tool for face-to-face instruction to an
indispensable reality [12]. New active teaching methodologies have emerged in education due to digital
resources. The pandemic has made it necessary to adopt online teaching methods [13].

During the pandemic, special attention was paid to digital literacy, teachers’ digital competencies,
and e-learning [4]. Digital literacy is a set of knowledge, skills, and behaviors related to the use of
digital devices and a set of human abilities to find, evaluate, analyze, create, and transfer information in
digital formats. Digital devices include desktop computers, laptops, tablets, smartphones, and similar
devices. Teachers’ digital competencies represent teachers’ digital literacy, ensuring the thoughtful, safe,
and flexible improvement of the process of traditional, online, and hybrid teaching [14]. However, no
bibliometric study and scientific mapping examining the evolution of research trends during and after
the pandemic period providing valuable insights into how global teacher education systems adapt to
educational disruptions and long-term digital change. Bibliometric methods of assessment are used by
researchers to determine the impact of a single author or to define the link between two or more authors
or works. Another approach in evaluative bibliometrics is science mapping, which aims to highlight
structural and dynamic characteristics of scientific research [15]. Bibliometric analyses enable readers to
gain a holistic view of the chosen topic of research throughout a specified time period [16].
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A bibliometric analysis on teacher education during and beyond the COVID-19 pandemic is crucial
for staying informed, identifying research trends, and making data-driven decisions that can ultimately
enhance the quality of teacher education and, by extension, the learning experiences of students.
Therefore, this study aimed to conduct scientific mapping and bibliometric analysis related to the studies
on the teacher education during and post COVID-19 pandemic. The following research questions
guided the study:

1. Which are the most relevant and cited studies, authors, affiliations, and sources relating to teacher
education during and post COVID-19?

2. What are the trend topics in teacher education during and post COVID-19?

3. What are co-occurrence, co-citation, and countries’ collaboration?

Materials and Methods. This study uses a bibliometric analysis, which is a term that was coined by
Pritchard (1969) [17] who stated that it can be applied in all studies that aim to quantify the process of
written communication [16]. Bibliographic review, also called science mapping, seeks to examine all
published studies in a field through analyzing bibliographic data on a large scale in order to understand
the structural and relationship features of the literature [18-20]. To find relevant studies, we used the
Scopus database.

2.1. Data Sources

The selection of the Scopus database was motivated by its comprehensive coverage of top-tier
journals in the field of education, rendering it a prime source for robust bibliometric analysis [12].
Scopus serves as a repository of interdisciplinary global scientific knowledge, encompassing domains
such as science, technology, medicine, social sciences, and the arts and humanities [13]. Within the
Scopus database, we conducted keyword searches, targeting Abstract title, Abstract, and Keywords,
using the terms "Teacher and education and during and post and covid-19 and pandemic.” Initially,
3,062 papers were retrieved. After meticulous screening to adhere to eligibility criteria, which involved
excluding 877 ineligible studies (comprising book chapters, reviews, conference papers, book
conference reviews, and articles not in English), 2,185 papers were retained for inclusion in this
bibliometric analysis. The search was executed on September 25, 2023, and a detailed depiction of the
entire search strategy is presented in Figure 1.

Database: Scopus

Only articles
(n - 2,444)

Excluding non rescarch
articles (n = 618)

Excluding non English articles
(@ 259)

Only English documenis
(n = 2,185)

Paper published between
2020-2023 (n = 2,185)

Included in the Bibliomelric
analysis (n = 2,185)

Figure 1. Flow diagram of study selection for the bibliometric analysis on teacher
education in and beyond the Covid-19

2.2. Data Analysis

The current bibliometric investigation was executed using the BiblioShiny app within the R
Statistical Package (version 4.3.1), which is renowned for its comprehensive capabilities in conducting
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intricate bibliometric analyses. Subsequently, the Scopus dataset was imported into the BiblioShiny
interface in BibTeX format.

Bibliometric analysis encompasses two primary dimensions. The first facet encompasses descriptive
and performance assessments. This phase involves aggregating general data about sources and
document types, along with the statistical compilation of annual and cumulative studies and citations.
Moreover, a roster of the top 10 most cited studies is presented. Lastly, the most prolific authors,
sources, institutions, and countries are identified.

The second dimension centers on scientific mapping and network analyses. It entails scrutinizing
document coupling to discern thematic clusters, primarily through authors' keywords. The study further
unveils thematic maps within the realm of teacher education during and post the COVID-19 pandemic.
Additionally, the analysis delves into networks for co-occurrences, co-citations, and international
collaborations, employing a network-oriented approach.

Results. Among the studies included in the analysis, a significant portion comprised original articles
(71.3%), while non-research and articles not in English accounted for the remaining 28.7%. The average
number of citations per document and per document per year stood at 11.64 and 2.8, respectively.
Notably, articles on this topic typically took an average of 8.9 years to garner citations. Spain emerged
as the most frequently cited country (11%), closely followed by the USA and India, both at 10%. Table
1 provides details on the top 10 most cited documents in this field, with seven of them originating from
original research. Our analysis covered 2,185 studies, involving 8,199 authors representing 100
countries. On average, each author contributed to 0.3 documents, with an average of 3.7 authors per
document. It's noteworthy that only 11% of the publications were single-authored. The majority of the
articles were distributed across research fields, with the highest percentages in COVID-19 (8%),
followed by human and education (6%), and pandemic and humans (5%).

Trend of Publication and Citation. Throughout the duration of the COVID-19 pandemic and its
aftermath, a notable and consistent increase in publications related to teacher education research has
been evident. This upward trend was most pronounced in 2022, with 759 publications, while the lowest
point was observed in 2020, with 209 publications (see Figure 2A). In contrast, the annual average
citation rate has exhibited a gradual and somewhat irregular decline. Specifically, the mean citation rate
reached its zenith in 2020 at 13.7, and its nadir in 2023 at 0.8 (refer to Figure 2B).

B

Figure 2. Global annual trend of (A) publication and (B) citation of teacher education
research during and post times of COVID-19
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Table 1. The top 10 most cited documents on Teacher Education During and Post the COVID-19 Pandemic

Ran | StudyID Title of the Document Document Journal Name o DoI
k [ref] Dipe
1 Daniel, Education and the COVID-19 Research PROSPECTS 868 10.1007/s11125-020-09464-3
2020[10] pandemic article
2 Mishra, Online teaching-leamning in higher Research International 810 10.1016/.1jedro 2020.100012
2020[27] education during lockdown period article Journal of
of COVID-19 pandemic Educational
Research Open
3 Mukhtar, Advantages, Limitations and Research Pakistan Journal 537 10.12669/pjms.36.COVIDI9-
2020[17] Recommendations for online article of Medical $4.2785
learning during COVID-19 Sciences
pandemic era
4 Eonig, Adapting to online teaching during | Research EuropeanJournal | 531 10.1080/02619768.2020.18096
2020 [44] COVID-19 school closure: teacher article of Teacher 50
education and teacher competence Education
effects among early career teachers
in Germany
5 Camllo, COVID-19 and teacher education:a | Research EuropeanJournal | 429 10.1080/02619768.2020.18211
2020[117] | literature review of online teaching | article of Teacher 84
and learning practices Education
6 Dong, 2020 | Young children’s online leaming Research Children and 308 10.1016/j.childyouth 2020.105
[59] during COVID-19 pandemic: article Youth Services 440
Chinese parents’ beliefs and Review
attitudes
7 Sintema, Effect of COVID-19 on the Research Eurasia Journal of | 259 10.29333/EIMSTE/ 7893
2020 [10] Performance of Grade 12 Students: | article Mathematics,
Implications for STEM Education Science and
Technology
Education
3 Baker, Estimating the burden of United Research Plos one 242 10.1371joumal pone 0232452
2020[28] States workers exposed to infection | article
or disease: Akev factorin
containing risk of COVID-19
infection
9 Assuncao, Teacher education in times of Research Journal of 239 10.1080/02607476.2020.17997
2020 [24] COVID-19 pandemic in Portugal: article Education for 09
national, institutional and Teaching
pedagogical responses
10 Kim, 2020 | ‘Like arughad beenpulled from Research British Journal of | 234 10.1111/ep. 12381
[57] under you': The impact of COVID- | article Educational
19 on teachers in England during Psychology
the first six weeks of the UK
lockdown

Contributing Universities and Their Collaboration Network. The University of California emerged
as the top-performing institution, contributing 14% of the global output in teacher education research
during and after the pandemic (see Figure 3A). Following closely, Monash University made a
significant impact, accounting for 12% of the research output. Utilizing the leading eigenvalues
clustering algorithm, we identified the most influential collaborative networks among institutions. The
top five networks were formed by (i) Monash University, (ii) Near East University, and Beijing Normal
University, (iii) Nanjing Normal University, (iv) University of Dhaka, and (v) King Saud University

(see Figure 3B).
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Figure 3. (A) Ten most contributing universities and (B) leading five collaboration networks among
universities on teacher education research during and post COVID-19 times
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Most Contributing Authors and Their Collaboration Networks. In the context of teacher education
research during and after COVID-19, the most prolific authors in terms of the number of published
documents were (i) Yang X (n = 8), (ii) Liu H (n = 7), Liu Q (n = 7), and (iii) Kumar A (n = 6) (see
Figure 4A). Examining the co-citation network (see Figure 4B) and applying the 'Leading Eigenvalues'
clustering, with a focus on high 'Betweenness' scores, we identified the most co-cited authors, who were
() Yang X, (ii) Liu H, and (iii) Liu Q.

® p

ik

liu q liu
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. of Oy
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Figure 4. (A) Most contributing ten authors and (B) co-citation network of authors working on
Teacher education during and post COVID-19 times

Most Productive Journals. Approximately 7.1% of the total published papers in our field were
featured in the journal 'Sustainability,’ followed by 'International Journal of Environmental Research and
Public Health' (4.7%) and 'Education Sciences' (4.2%) (refer to Table 2). Notably, the journal 'Heliyon'
occupied the 10th position, with a contribution of 0.8% of papers on this subject. What's intriguing is
that all the top ten journals publishing articles on teacher education research during and post COVID-19
were not associated with high impact factors, as per the 2022 JCR®, WOoS. Instead, they were
exclusively categorized in the Q1/Q2 range, reflecting a noteworthy trend.

Table 2. Top ten journals publishing papers on Teacher education during and post COVID-19 times

Rank | Journal name Country Numberof | h- Total JCR® JCR®T 2020 Category
Papers Index | Citations | 2020 (Quartile)
Published Impact
on the Factor
Topic (%),
n=2]85
1 Sustainability Switzerland 157(7.1%) | 23 1560 3.9 Environmental Sciences Q2
Environmental Studies Q2
2 International Journal | Switzerland 103 (4.7%) 19 1353 4.6 Environmental Sciences Q2
of Environmental Public, Environmental &
Research and Public Occupational Health Q2
Health
3 Education Sciences Switzerland 68 (3.1%) 14 623 3.0 Education & Educational
Research Q1
4 Frontiers in Switzerland 44 (2%) 10 337 23 Education & Educational
Education Research Q2
5 BMC Medical England 37(1.7%) 8 314 3.6 Education & Educational
Education Research Q1
Education,
ScientificDisciplines Q2
6 Frontiers in Switzerland 37(1.7%) 13 788 38 Psychology,
Psychology Multidisciplinary Q1
7 PLOS ONE USA 34(1.5%) 12 638 37 Multidisciplinary Sciences
Q2
8 Education and USA 23 (1%) 11 349 55 Education & Educational
Information Research Q1
Technologies
9 Journal of Education England 20(0.9%) 14 1204 4.0 Education & Educational
for Teaching Research Q1
10 Heliyon England 19(0.8%) 9 23% 4.0 Multidisciplinary Sciences
Q2
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World Research Production and Collaborations. In Figure 5A, we present the leading countries
contributing to research on teacher education during and post COVID-19 times. Notably, the USA,
China, and Spain emerged as the top publishing nations in this domain. Additionally, our study unveiled
a total of 780 collaborative combinations among countries. Within this vast network, we identified the
ten most significant global collaborations, as illustrated in Figure 5B. To provide a comprehensive
perspective on worldwide collaboration among researchers working on teacher education during and
post COVID-19 times, Figure 5C portrays the collaboration map. Turning our attention to the top ten
journals, affiliations, and countries actively engaged in teacher education research during and post
COVID-19 times (2020-2023), we constructed a three-fields plot. This plot visually represents the
incoming and outgoing flows among these fields, with the height of the rectangular nodes in the
collaboration network correlating with their frequency of occurrence, as demonstrated in Figure 5D.
Furthermore, our study delved into trend topics, which are established based on the frequent use of
keywords (as depicted in Figure 5E). This visualization shows the continuation of a blue line for terms
used with a certain frequency in a given year, and the size of the nodes reflects the total usage size in
that year. These analyses offer valuable insights into the dynamics of teacher education research during
and after the COVID-19 pandemic.
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Figure 5. (A) The top ten countries on publishing the teacher education; (B) country-based collaborations;
(C) worldwide collaboration map of the researchers and (D) three-Fields Plot representing the incoming and outgoing
flows among top ten journals, affiliations and countries contributing to research on teacher education during and post
COVID-19 times and (E) trend topics

80




BECTHUK KazHITY umenu Abas, cepus «lledazoeuueckue nayxuy, Ne2(90), 2026 2.

Discussion. Bibliometric analysis is a scientific computer-assisted review methodology that can
identify core research or authors, as well as their relationship, by covering all the publications related to
a given topic or field [21]. Bibliometric analysis can explore the impact of any research field, the impact
of a set of researchers, the impact of a particular paper, or help to identify particularly impactful papers
understanding the overall intellectual landscape within a specific field of research [22, 23].

In our bibliometric analysis on teacher education research during and post COVID-19 pandemic
(2020-2023), we observed that the number of articles was high in 2021 and 2022 years than 2020 and
2023 years. It means that authors studied teacher education during the COVID-19 but not post COVID-
19 pandemic times. Research article titled “Education and the COVID-19 pandemic” by Daniel, 2020
was the first among the top ten most cited documents on this topic. The mean citation has been
decreasing slowly which is most likely due to the fact that older publications are cited more than newly
published papers from the same year. Our findings indicate that 70% of the contributing countries on
this topic are Europe countries with the USA being at the top of the list. USA spends more on teacher
education research during and post COVID-19 pandemic than other countries as well as among Asian
countries; China, India and Indonesia are at the top ten list of productivity on teacher education research
during and post COVID-19 pandemic times. During and post the COVID-19 pandemic, the University
of California emerged as the most productive institution, contributing to approximately 14% of the
global output in the field of teacher education research. Following closely behind, Monash University
accounted for a substantial 12% of the research output. This highlights the substantial contributions of
these universities to the field, both during the pandemic and in its aftermath. Furthermore, utilizing the
leading eigenvalues clustering algorithm, we identified major collaborative networks among institutions.
These collaborative networks offer insights into the global landscape of teacher education research. The
identification of these collaborative networks sheds light on the global nature of teacher education
research. It reflects the willingness of universities to work together across borders, sharing expertise and
knowledge to address the challenges posed by the pandemic and to advance the field of teacher
education. This collaborative spirit is crucial for the development and improvement of teacher education
programs, which in turn, has a direct impact on the quality of education and the preparation of educators
for the future. In addition, 50% of journals publishing papers on teacher education research during and
post COVID-19 pandemic times are from Switzerland. In conclusion, the landscape of teacher
education research has witnessed significant fluctuations in publication and citation trends during and
post the COVID-19 pandemic. While publication output experienced a remarkable surge in 2022,
citations per article demonstrated a somewhat irregular pattern. The prominence of keywords such as
“COVID-19,” “education,” and “human” further reflects the central role of digitalization and global
transformation processes in shaping contemporary research trends. Understanding these dynamics is
critical for educators and researchers as they navigate the challenges and opportunities of digital
transformation, ultimately contributing to the resilience and effectiveness of education systems in a
rapidly evolving world.

Conclusion. In our comprehensive bibliometric analysis of teacher education research during and
post the COVID-19 pandemic (2020-2023), several key findings emerged. The substantial increase in
the number of articles in 2021 and 2022, compared to 2020 and 2023, reveals a strong focus on teacher
education during the pandemic itself, rather than its aftermath. The research article "Education and the
COVID-19 pandemic” by Daniel (2020) played a pivotal role, emerging as the most cited document,
showcasing the field's collective interest in addressing the pandemic's educational challenges. The
gradual decrease in mean citations can be attributed to the inherent preference for citing older
publications. This underscores the relevance of keeping research up-to-date and accessible. Europe, with
the USA at the forefront, contributed significantly to this research. This regional concentration
underscores the global implications of the pandemic on teacher education. Notably, the University of
California and Monash University played vital roles, contributing to 14% and 12% of the global
research output, respectively. Their significant contributions reflect their dedication to advancing the
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field. Major collaborative networks, identified through eigenvalues clustering, highlight the global
nature of teacher education research. These networks demonstrate the willingness of institutions to work
across borders, sharing knowledge and expertise to address pandemic challenges. A significant portion
of journals publishing research in this area were based in Switzerland.

In conclusion, the landscape of teacher education research has undergone notable fluctuations during
and post the COVID-19 pandemic. The global COVID-19 crisis may have a long-lasting influence upon
education worldwide, calling for institutional efforts to provide prompt technical support and sufficient
learning resources to develop teachers’ technology literacy for their future online and offline teaching
[24]. Also, the landscape of teacher education research has experienced significant transformation
during and following the COVID-19 pandemic. While the pandemic initially triggered emergency
responses in educational systems, it subsequently accelerated long-term digital transformation and
strengthened the focus on resilience within teacher education. The global crisis highlighted the necessity
of institutional support, sustainable technological infrastructure, and the development of teachers’ digital
competencies for both online and blended learning environments.

The bibliometric findings demonstrate a clear shift from short-term emergency remote teaching
toward broader themes such as digital innovation, resilience, sustainability, and systemic adaptability.
The prominence of keywords related not only to COVID-19 but also to digitalization, teacher
competencies, and educational reform indicates that the pandemic functioned as a catalyst for deeper
structural and pedagogical changes.

Understanding these evolving research trends is crucial for policymakers, educators, and researchers
seeking to enhance the resilience, adaptability, and long-term effectiveness of teacher education systems
in an era characterized by continuous technological advancement and global uncertainty.
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CTYJIEHTTEPIIH OKY MOTUBALMSICHIH JAMBITY TAFBI JKACAHIBI
UHTEJUIEKT DJIEYETI )KOHE 3AMAHA YUY 3EPTTEYJIEPI TAJIIAY

Anoamna

Maxanaja >xorapbl OKy OpBIHIapbIHA >KaCaHIbl MHTEIUIEKT KYpaJlIapblH €HIi3y MACelNieCi )KOHE CTYIEHTTEPIiH OKY
MOTHBALISCBIHA BIKIAIBI KApacThIpbUIaabl. LINQpIIbIK sKaHFBIPY aKaleMHSsUIBIK KEHICTIKTIH Ma3MYHBIH e3rellle naibIMaayra,
JISCTYPIIl OKBITY TOCUIIEpIH 3aMaHayH MHTEJUICKTYaJIbl JKyHelepMeH YIITACTBIPYFa JKOJ allblll OTHIP. ATajMbIII OaFbITTa
YKacaHIbl MHTEIUICKT OLTIM aJTyIIBIHBIH JKeKe epeKIIeNIKTepiH eCKepeTiH, TalChIpMaHbl OeHiMACHTIH, XKeaen Kepi OainaHbic
OepeTiH opi MoHTe KBI3BIFYIIBUTBIKTEI KYIISHTETIH MTOPMEHIi Kypasl peTiH/Ie aiphIKIIa MaHbI3Fa He.

3epTTeyniH MaKcaThl — CTyACHTTEPAIH OKY MOTHBALMACHIH KaJIBIITACTHIPYIAFbI )KacaH bl HHTCIUICKTTIH ITearOr uKaJIbIK
oJIeyeTiH allly JKOHE OHBI )KOFaphl MEKTEI TXKIpHOeciHIe KoiIaHy MYMKIHAIKTepiH Oaranay. OcblHAy MakcaTTa OTaHIBIK
JKOHE LIETENAIK FhUIBIMU EHOEKTEp capasiaHblll, MHTEJUICKTYall/Ibl Ky HEeNIep/IiH akaJeMHsUIBIK OpTalaFbl KbI3METi, KOJIJaHbLTY
asiChl, CTY/IEHT OEJICEeHIUIIrIHEe dcep eTeTiH TEeTIKTepl TalIaHbIll KapacThIpbLIAbl. FhUIbIMU NepeKkTepi 3epieney CTyAeHTTI
JIalbIH MAJIIMETTI KaObLIIayIIbl ICHreHiHIe KanablpMai, iepOec 13/IeHICKe JKeTeIeHTIHIH, HOTHKEHI CaHalIbl Oaraliayra sKoHe
IOH Ma3MYHBIMEH TepeH OaiiylaHbIC OpHATYFA dCep CTETIHIH AL

3epTTey HOTIKeNepi yKacaH/Ibl MHTEILIEKT MYMKIHIIKTEpPIH jKOFapbl OUTIM KeHICTITH/AE YTHIMABI 9pi JKayanThl KOJJaHy
Ka)KeTTITIH alKpIHIaiapl. JKyMBICTa YCHIHBUFAH TYWIHII TYKBIPEIMAAp ITeIarOTUKANIBIK MOHIH HAKTBUIAYFa, OKY TOXKIpHOe-
CiHIeTi OpHBIH OAHBINTHI OaranayFa KoHe KeHiHT1 FEUTBIMH 13[ICHICTEpre OaFbIT Oepyre Heri3 Kalaiibl.

Tyiiin ce3aep: jxacaHIBI MHTEIUICKT, OKYy MOTHBAIIMACKHL, XKOFaphl OLTIM Oepy, ubpIaHIBIpY YAepici, MHHOBAMSIIBIK
OKBITY.
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