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The COVID-19 pandemic has driven significant changes in curriculum
development, mainly through the accelerated integration of digital KEY WORDS
technologies, the contextualisation of core content with pandemic-re-

lated themes, and the adoption of flexible teaching methodologies. Curriculum development,

This study aims to analyse research trends in curriculum development (élgngl teChélo}Otg.y’ 1
influenced by the pandemic using a bibliometric approach based on ie(r)::e ~19, education resti-

Scopus data (2020-2024). The findings reveal increased research in-
terest in immediate responses, such as online learning platforms and
digital literacy training during 2020-2021, followed by long-term ad-
aptations, including sustainable curriculum frameworks and inclusive
stakeholder involvement. The study also identifies gaps in long-term
digital integration strategies and variability in stakeholder engage-
ment. These findings highlight the importance of flexibility, collabo-
ration, and innovative technologies in building resilient and adaptive
education systems. This research contributes to the theoretical dis-
course on adaptive curriculum design and offers practical insights for
more inclusive and responsive educational policies and practices in
addressing future crises.

INTRODUCTION

Curriculum development plays a pivotal role in shaping educational experiences by aligning
course content, learning outcomes, and instructional strategies with the changing needs of socie-
ty and learners. Zaidi (2014) defines the curriculum as a planned academic activity encompassing
learning objectives, educational content, and the environment in which education occurs. Effe-
ctive curriculum design necessitates carefully synchronising these elements to achieve educatio-
nal goals (Bhat, 2017). Moreover, the implementation process requires thorough evaluation and
management to ensure that the curriculum remains adequate and relevant in achieving its inten-
ded outcomes (Callahan, 2021). In higher education, curriculum development defines program
structures and equips students with essential skills and knowledge for future careers (Rahayu et
al., 2019). It also reflects the responsiveness of educational institutions to societal demands, te-
chnological advancements, and evolving global challenges.

The Covid-19 pandemic, which began in December 2019, catalysed significant disrupti-
ons across societal sectors, with education experiencing some of the most profound impacts. As
the virus spread globally, educational institutions were compelled to transition from traditional
in-person instruction to remote and online formats to ensure continuity in learning (Photopoulos
et al., 2021a). This abrupt shift exposed critical limitations in existing educational frameworks,
particularly in curriculum design and delivery. Traditional curricula often lacked the tools ne-
cessary to support extended remote instruction and address the diverse technological needs of
students and educators. The absence of sufficient technological integration and preparation for
prolonged digital instruction exacerbated these challenges, necessitating immediate curricular
adjustments (Aggarwal & Singla, 2021).
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The pandemic underscored the importance of curriculum adaptability to sustain educa-
tional continuity and quality during crises. Curriculum flexibility is crucial for content delivery,
maintaining student engagement, and achieving intended educational outcomes, as highlighted
by Alexandre and Carrilho (2023) and Buttigieg and Sapiano (2021). In response, the processes
of curriculum design and development underwent substantial re-evaluation. New strategies and
digital tools were integrated to support remote and hybrid learning environments. These adapta-
tions emphasised the need for a dynamic and responsive curricular framework to address imme-
diate educational challenges while accommodating the long-term demands of a rapidly evolving
global landscape.

Amid these shifts, there has been a surge in research exploring curriculum adaptation du-
ring the pandemic. Emerging trends reflect a growing focus on competency-based curricula, di-
gital tools, and innovative teaching methods aimed at addressing the unique challenges posed
by the pandemic. However, despite this growing body of literature, a significant gap persists in
understanding specific trends, themes, and emerging research areas that address the pandemic’s
impact on curriculum development. While some research has explored the digitalisation of curri-
cula in the context of broader technological advancements (Brown Wilson & Slade, 2020), fewer
studies have specifically examined how the pandemic has influenced curriculum trends and pri-
orities comprehensively.

The sudden and widespread transition to online and hybrid learning environments pre-
sented unprecedented challenges for curriculum designers. Digital literacy, flexible teaching
methodologies, and advanced technologies became essential curriculum components to ensure
effective learning in a remote setting. Research by Aggarwal and Singla (2021) underscores the
centrality of online learning platforms during the pandemic while pointing to significant gaps
in curricular frameworks, including inadequate technological integration and a lack of prepa-
redness for prolonged periods of digital instruction. These findings reveal the urgent need for
comprehensive frameworks supporting educators and learners in navigating these challenges.

This study aims to address the aforementioned gaps by conducting a bibliometric analysis
of research trends in curriculum development since the onset of the pandemic. Drawing on data
from the Scopus database, this study seeks to map key themes, identify influential journals, and
uncover emerging topics in curriculum research. By analysing publications from 2020 to 2024,
the research provides a comprehensive overview of how the pandemic has reshaped the field
of curriculum development. The analysis emphasises the growing importance of adaptability,
technological integration, and stakeholder collaboration in shaping resilient curricula for crises.

The novelty of this study lies in its focus on curriculum development within the specific
context of the Covid-19 pandemic. Unlike prior bibliometric analyses concentrating on curricu-
lum digitalisation in the broader digital era, this research examines how the pandemic has in-
fluenced curriculum priorities, methods, and research directions. As supported by Ninkov et al.
(2021) and Nundy et al. (2022), bibliometric analysis offers quantitative insights into publication
patterns, citation trends, and the relationships among scholarly works. This methodological ap-
proach enables a comprehensive understanding of the shifts in curriculum development research
since the pandemic. By mapping current trends, this study highlights the role of curriculum deve-
lopment in fostering resilient, adaptable, and sustainable educational systems, both during and
beyond the pandemic.

The findings from this research aim to contribute valuable insights into the evolving role of
curricula in addressing contemporary educational challenges. As curriculum development is an
ongoing, iterative process (Bhat, 2017; Dvortdk, 2023), the pandemic has added a layer of urgency
to its adaptation. It necessitates revisions to content and a fundamental reconsideration of the
methodologies and technologies employed in delivery. This study aspires to inform future prac-
tices and policymaking in creating educational systems that are better equipped to withstand glo-
bal disruptions by addressing gaps in understanding how the pandemic has reshaped curriculum
research and priorities.
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METHOD

This study employs a bibliometric analysis to systematically explore research trends in cur-
riculum development influenced by the COVID-19 pandemic. A structured methodology was
designed to ensure thorough data collection, analysis, and reporting, with the research following
the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines to
enhance methodological rigour and transparency. Previous studies have shown the effectiveness
of bibliometric analysis in capturing academic responses to the pandemic across various fields,
such as higher education and online learning (Zhang et al., 2022), educational strategies and psy-
chological impacts (Alshahrani, 2022), and emergency curriculum development in physics edu-
cation (Deta et al., 2023).

Keyword Title:

Curriculum Development, Education, AND Pandemic Covid-19

|

The number of documents searched through the Scopus Database:

Identification

n= 1,281

|

Document included based on criteria:

Figure 1 Research methods - PRISMA
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The Scopus database was selected for data sources due to its extensive indexing of peer-re-
viewed academic journals and multidisciplinary scope, essential for capturing comprehensive in-
sights into curriculum-related research (Aristovnik et al., 2020). Using the keywords “curriculum
development,” “education,” and “Covid-19 pandemic,” the search was tailored to identify studies
that focus on curriculum adjustments and innovations prompted by the pandemic. This keyword
combination ensured relevance, capturing studies that address the role of curriculum design in

responding to educational disruptions (Sagita & Prahmana, 2022).

To refine the dataset, inclusion and exclusion criteria were established. Articles were in-
cluded if published between 2020 and 2024 in English and classified as peer-reviewed journal
articles. Open-access articles were prioritised to allow unrestricted access to full texts. In terms
of exclusion, conference papers, book chapters, and non-peer-reviewed documents were omitted
to maintain a focus on high-quality academic research. A citation threshold was also applied,
excluding articles with fewer than seven citations to concentrate on impactful studies likely to
influence the field (Usman & Ho, 2021).

The data collection and screening process followed four stages of PRISMA guidelines. Ini-
tially, the search yielded 1,281 articles, filtered according to the inclusion and exclusion criteria.
The screening step narrowed down the selection to relevant, high-quality publications. During
the eligibility check, a manual review confirmed that all retained articles met the citation thres-
hold. This process resulted in 203 articles selected for the final analysis.
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Key data points were extracted from each article, including authorship, publication year,
journal, subject area, and keywords, which helped identify the main themes and research fo-
cuses. VOSviewer software was utilised for data visualisation, creating co-authorship networks,
keyword co-occurrences, and thematic clusters (Zhang et al., 2022). VOSviewer’s capabilities in
mapping relationships across the dataset enabled the study to uncover patterns and emerging
research areas (Deta et al., 2023).

The data were analysed across several dimensions: publication trends, top journals and
subject areas, influential authors, and thematic clusters. Publication trends were tracked annual-
ly to observe shifts in research interest over time. Identifying the leading journals and subject
areas provided insight into which disciplines were most engaged in curriculum research related
to Covid-19. The analysis also mapped co-authorship networks, revealing prominent contributors
and collaborative efforts in the field. Finally, thematic clustering through keyword analysis hel-
ped to determine the primary research themes and emerging topics in curriculum development
amid the pandemic (Alshahrani, 2022; Usman & Ho, 2021).

This systematic approach provides a detailed view of curriculum research as it has adapted
to the unique challenges posed by Covid-19, offering valuable insights into trends, collaboration,
and evolving educational priorities.

RESULT AND DISCUSSION

The results of curriculum development research four years after the onset of the Covid-19
pandemic, i.e., from 2020 to 2024, are presented in a graph on the Scopus website. Additional-
ly, VOSviewer visualised and analysed bibliometric data, illustrating the relationships between
keywords, topics, and authors in scientific publications.

A. Number of published documents per year

Figure 2 illustrates the number of documents published from 2020 to 2024 and depicts the
trends in academic output related to a specific field, likely influenced by the Covid-19 pandemic.
Initially, there was a sharp increase in publications from 2020 to 2021, reflecting the urgent aca-
demic and practical need to address the immediate impacts of the pandemic on various sectors,
possibly including public health, education, and social sciences. This surge indicates a rapid mo-
bilisation within the research community to understand and mitigate the effects of the pandemic

Figure 2 Number of published documents per year on Scopus
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Following this peak, there is a noticeable decrease from 2021 to 2022. This may suggest
that the initial rush to publish findings and share knowledge had plateaued as the most urgent
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questions were addressed and the global situation stabilised. From 2022 to 2023, the number of
publications shows a slight increase, possibly indicating a second wave of research focused on
the longer-term impacts of the pandemic, evaluating the effectiveness of earlier interventions, or
exploring emerging issues as the world adjusted to the new normal.

However, the significant publication drop from 2023 to 2024 is particularly striking. This
decline could indicate that the field is experiencing a saturation point, where the immediate re-
search needs and questions about the pandemic have been mainly addressed, or it could suggest
a shift in focus towards other emerging global issues. Alternatively, this drop could reflect a return
to pre-pandemic research norms and publication rates as the acute phase of the pandemic’s im-
pact wanes.

These trends offer crucial insights for future research directions and for understanding the
lifecycle of academic interest in crisis-related phenomena. They also highlight the importance
of sustained research funding and interest in exploring the long-term consequences of global
disruptions like the Covid-19 pandemic, ensuring that lessons learned are integrated into future
preparedness plans and policies.

B. Journals most aligned with the research theme

Figure 3 illustrates the distribution of journal articles highlighting the research focus areas
in response to the Covid-19 pandemic’s impact on curriculum development. BMC Medical Educa-
tion leads with 23 articles, underscoring its pivotal role in disseminating research aimed explicitly
at adapting medical education to meet the challenges posed by the pandemic. This concentration
strongly emphasises practical and immediate applications to enhance medical training and edu-
cation during health crises.

Figure 3 Most aligned with the tesearch theme
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The International Journal of Environmental Research and Public Health and Sustainabi-
lity Switzerland follows closely, with 18 and 16 articles, respectively. These journals focus on the
intersections of public health, environmental sustainability, and education, reflecting a broader
approach to curriculum development that incorporates public health imperatives and sustai-
nable practices. Academic Medicine also features 16 articles, emphasising the medical education
community’s focus on integrating pandemic-related changes. Frontiers in Education rounds out
the list, indicating a consistent interest in innovative educational strategies across various dis-
ciplines. Together, these journals reveal a diverse yet focused academic response to curriculum
development under the pressures of global health challenges, offering insights into specific and
interdisciplinary education approaches during the pandemic.
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C. Authors with the most contributions

Figure 4 showcases the contributions of ten authors to curriculum development during the
Covid-19 pandemic and offers a revealing glimpse into the dynamics of academic output in this
vital area. The leading position of Greviana indicates not only a high volume of contributions but
potentially pivotal research that could be shaping the discourse around educational responses
to the pandemic. As the most prolific author, Greviana’s work likely serves as a cornerstone for
understanding how curricula can be effectively adapted in crisis conditions, suggesting a focus on
innovative, resilient educational strategies that others in the field might be building upon.

Figure 4 Authors with the most contributions
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Greviana, followed by Agrogiannis and Alsedi, contribute progressively fewer documents.
However, their significant involvement points to a robust engagement with diverse aspects of
pandemic-driven curriculum changes. Their research explored specific innovations in online
education delivery, adjustments in medical education, and responses to sudden shifts in educa-
tional policy, reflecting a broad yet intense investigation into how different educational sectors
cope with unprecedented disruptions.

D. Subject Areas Related to the Theme

Figure 5 (pie chart) elucidates the distribution of academic documents across various sub-
ject areas, illustrating a diverse range of research emphases in response to a context, presumably
the COVID-19 pandemic, based on prior data. The analysis reveals that social sciences dominate,
constituting 30.3% of the documented research. This predominance in social sciences highlights
a comprehensive interdisciplinary inquiry into the societal repercussions of Covid-19, spanning
policy analysis, economic impacts, social behaviour changes, and educational adaptations neces-
sitated by the pandemic. This significant proportion indicates the critical need to understand the
broader social dynamics and policy responses to health crises, underscoring the importance of
social research in managing public health emergencies.

Additionally, Medicine accounts for 26.5% of the research, reflecting the direct response
to the health challenges posed by the pandemic, including clinical research, vaccine develop-
ment, treatment protocols, and public health strategies. Other notable fields include nursing
and health professions, representing over 10% of the research, emphasising practical healthcare
applications and frontline responses. The 6.5% allocation to computer science underscores the
growing reliance on technology for data analytics, modelling the pandemic’s spread, and develo-
ping telehealth services.

In this regard, environmental science and engineering, representing smaller but significant
segments, likely focus on the environmental impacts of the pandemic and engineering solutions
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for medical equipment and facility safety. This distribution suggests a robust multidisciplinary
approach to pandemic research, indicating potential areas for future interdisciplinary collabora-
tion and a pressing need for comprehensive strategies that integrate medical, social, technologi-
cal, and environmental perspectives to address global health crises effectively.

Figure 5 Subject areas related to the theme
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E. Potential topics based on theme

The bibliometric visualisation (Figure 6) generated by VOSviewer provides a detailed map-
ping of the research landscape on curriculum development influenced by the Covid-19 pandemic.
The varying intensities of the colour gradient within the visualisation signify the relative frequen-
cy and depth of research across different topics. Notably, the most brightly coloured area, labelled
"Covid-19,” marks a substantial concentration of research efforts, underscoring the pandemic’s
dominant role as a subject within educational research. This region indicates a broad range of stu-
dies focused on immediate responses to the pandemic. These include shifts to online education,
challenges in maintaining educational quality, and the rapid adaptation of curricula to support
remote learning environments.

Figure 6 Potential topics based on theme
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Adjacent to this, the areas marked by bright colours but less intense than "Covid-19”—spe-
cifically "education,” "pandemic,” and "medical education”—reflect significant yet slightly less
concentrated research activity. These areas highlight widespread concern regarding how edu-
cational systems globally have adapted to pandemic-induced disruptions, focusing on the ad-
justments within medical training programs. These are critical due to the direct implications for

healthcare professionals during the health crisis.

F. Main topics based on theme (cluster)

The bibliometric analysis identified three clusters, each marked by different colours, offe-
ring insights into the primary research focus areas within the educational community during the
Covid-19 pandemic.

»” » ”» »

Cluster Green includes seven terms: "Covid-19,” "coronavirus,” "e-learning,” "education,’
“online learning,” and "pandemic.” The prevalence of these terms underscores a significant shift
towards online learning, reflecting the rapid adoption of e-learning platforms necessitated by the
pandemic. This cluster likely investigates online learning systems’ effectiveness, challenges, and
educational outcomes, which have become crucial during this period.

Figure 7 Main topics based on theme
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Cluster Red contains five terms: "curriculum,” “online teaching,” "Covid-19 pandemic,” "on-
line education,” and "medical students.” This cluster focuses on how educational curricula have
adapted to online formats and the particular effects on fields such as medical education. Including
"medical students” suggests research targeting how the pandemic has uniquely impacted the trai-
ning of future healthcare professionals, highlighting the need for pedagogical adjustments and
curriculum reforms to meet new educational demands.

Cluster Blue consists of four terms: "distance learning,” "curriculum development,” "me-
dical student,” and "medical education.” This cluster explores broader educational system ad-
justments beyond immediate responses to the pandemic. It likely addresses long-term strategies
for curriculum development and the role of distance learning as a normalised component of edu-
cation, with a special emphasis on medical education.
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Overall, these clusters reveal how the research community has responded to the educa-
tional challenges posed by the pandemic, highlighting a shift towards integrating technology in
learning and the necessity for flexible curriculum design to accommodate unforeseen circums-
tances.

G. Discussion

This study highlights the transformative effects of the Covid-19 pandemic on curriculum
development, particularly in accelerating the integration of digital tools, contextualising core
content with pandemic-related themes, and adopting flexible teaching methodologies. The fin-
dings align to understand how curriculum development adapted to the educational disruptions
caused by the pandemic. These changes reflect an increasing emphasis on competency-based and
technology-driven education, demonstrating the need for curricula that ensure learning conti-
nuity during crises. The analysis reveals a surge in research interest during 2020-2021, focusing
on immediate responses such as adopting online learning platforms and digital literacy training
(Photopoulos et al., 2021b). Subsequent trends highlight longer-term adaptations, including sus-
tainable curriculum frameworks and the inclusive involvement of stakeholders in curriculum de-
velopment (Brown Wilson & Slade, 2020).

The findings align with Roberts (2021), who emphasised that contextualising biological
concepts within pandemic scenarios maintains relevance without compromising core curricu-
la. These challenges resonate with the study’s findings on integrating digital tools and ensuring
quality teaching to mitigate disruptions. The emphasis on Education for Sustainable Develop-
ment (ESD) aligns with da Rocha et al. (2021), who highlighted the importance of equipping
learners with resilience through ESD-focused curricula. However, this study extends the existing
literature by revealing gaps in long-term digital integration strategies and stakeholder engage-
ment variability, suggesting a broader framework is needed to support educators and learners in
navigating crisis-driven educational landscapes.

The adaptations observed in this study directly respond to the urgent need to address edu-
cational disruptions caused by the pandemic, mainly through the rapid shift to online learning.
Studies such as Onyishi and Sefotho (2023) emphasised the pivotal role of technology in curricu-
lum delivery, which is corroborated by these findings. However, disparities in technological ac-
cess and digital literacy among educators and students significantly influenced the effectiveness
of these adaptations. The integration of ESD reflects a broader trend toward building resilience
through education, as suggested by Gersmehl and Gersmehl (2022), who viewed curriculum ad-
justments as “mental vaccines,” preparing learners to navigate crises with critical thinking skills.
These insights underscore a paradigm shift in curriculum development, emphasising adaptability
and sustainability.

The findings of this study contribute to the theoretical discourse on adaptive curriculum
design by emphasising flexibility and responsiveness as core principles (Daud et al., 2024). Inte-
grating stakeholder collaboration and technological innovation into curriculum frameworks is
essential for addressing global educational challenges. Practically, this research offers actionable
insights, such as the importance of incorporating pandemic-related themes to enhance engage-
ment, expanding digital literacy programs to improve the effectiveness of technology-driven lear-
ning, and promoting equitable access to resources to bridge disparities in education. Additionally,
fostering collaboration among policymakers, educators, and stakeholders is critical for ensuring
the successful implementation of curriculum reforms and creating resilient and inclusive educa-
tion systems capable of adapting to future crises (Kehinde, 2023).

While this study provides valuable insights, it is not without limitations. Though effective
for identifying trends, reliance on bibliometric methods does not provide qualitative insights
into the pedagogical outcomes of curriculum adaptations. Furthermore, the dataset is limited to
peer-reviewed articles in English, potentially excluding relevant research in other languages or
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formats. Variations in citation practices across disciplines may also influence the representative-
ness of the findings. Contextual factors, such as socioeconomic disparities and regional differen-
ces, were not explicitly examined, limiting the study’s ability to address the localised impacts of
the pandemic on curriculum development. Future research addressing these limitations could
offer a more comprehensive understanding of the pandemic’s influence on education.

Building on the findings, future research should adopt mixed methods approaches to exp-
lore the qualitative dimensions of curriculum adaptations, particularly their impact on student
outcomes and teacher efficacy. Longitudinal research is necessary to assess the sustainability of
digital tools and collaborative practices in curriculum design. Comparative studies across regions
or educational systems could illuminate contextual factors influencing the success of curriculum
reforms. Government-initiated curriculum reforms, such as Indonesia’s Merdeka Belajar initiative
(Sihombing et al., 2021), provide valuable case studies for examining effective policy frameworks
for educational resilience. Further exploration of how these reforms align with global trends in
curriculum development can contribute to more inclusive and adaptable education systems.

In conclusion, the findings of this study emphasise the critical role of curriculum develop-
ment in navigating the educational disruptions caused by the Covid-19 pandemic. Integrating
digital technologies, fostering stakeholder collaboration, and addressing diverse learner needs
are crucial in creating resilient and adaptive education systems. These insights contribute to the
broader discourse on educational resilience, providing a foundation for future research and policy
development. As the world faces complex global challenges, curriculum development remains a
cornerstone in building inclusive, sustainable, and future-ready education systems.

CONCLUSION

This study reveals that the Covid-19 pandemic has significantly influenced curriculum de-
velopment, accelerating the adoption of digital tools, emphasising competency-based learning,
and integrating pandemic-related themes into core content. These changes highlight a shift to-
ward adaptive and technology-driven education to ensure learning continuity during crises. The
findings emphasise the importance of stakeholder collaboration and sustainable curriculum fra-
meworks, reflecting a growing focus on resilience and inclusivity in educational systems. Signifi-
cantly, the research identifies gaps in long-term digital integration and stakeholder engagement
strategies, proposing a need for broader frameworks to address disparities in technological access
and digital literacy. The integration of Education for Sustainable Development (ESD) emerges as
a pivotal element for equipping learners with resilience and critical thinking skills.

This study advances the discourse on adaptive curriculum design by emphasising flexibility,
sustainability, and responsiveness while offering practical insights for enhancing digital literacy,
equitable resource access, and stakeholder collaboration. However, its reliance on bibliometric
methods and English-language articles limits localised and qualitative perspectives. Future re-
search should adopt mixed methods to explore qualitative curriculum adaptations, assess the
sustainability of digital tools, and analyse regional responses to educational disruptions. Addi-
tionally, case studies and longitudinal analyses can inform effective policies for building resilient
and inclusive education systems, underscoring the transformative potential of curriculum deve-
lopment in addressing global educational challenges.
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