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Abstract

:

During the COVID-19 pandemic, schools and preschools worldwide have been suspended, causing many challenges for students, parents, and teachers. Through home-schooling, preschool children struggle to accept new (online) learning modes. Teachers need to acquire digital skills quickly to deliver online teaching, while parents need to take on the role of a tutor at home to facilitate their children’s learning. This study aims to gauge the global trends in the research on early childhood education (ECE) during the COVID-19 pandemic, particularly considering the need for a swift response to the impact of the pandemic. We employed the bibliometric approach to studying ECE studies during the pandemic by identifying the countries of most-cited publications, most-cited categories of studies, and research methodologies used in the eligible studies (N = 507). Analysis reveals that technology integration in ECE has grown fast to timely facilitate online teaching and resolve varied challenges such as parental stress, a lack of resources, and the quality of education in this field. Based on the bibliometric approach, we highlighted research focusing on key themes such as online learning and teaching, physical activity, stress and mental health, and families in early childhood. This study offers a global perspective on ECE research during the pandemic and provides researchers, policymakers, and practitioners with future directions.
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The World Health Organization (WHO) declared the novel coronavirus outbreak in a Public Health Emergency of International Concern (PHEIC) on 30 January 2020 [1]. Shortly afterwards, the WHO declared the COVID-19 epidemic a global pandemic on 11 March 2020 [1]. Since then, schools and parks (e.g., green areas, playgrounds) have been suspended, causing many challenges for children, parents, and teachers [2]. Over the two years of home-schooling, children struggled to accept new learning modes, such as online/blended learning. Teachers need to enhance their IT skills to transfer their teaching from offline to online, whereas parents must take on the role of a tutor during home-schooling. To investigate the impact of COVID-19 on early childhood education (ECE), there is a considerable amount of timely research produced, covering critical issues related to online learning, mental health, home-schooling, and much more. However, given the need to respond swiftly to the impact of the pandemic, there is still a lack of systematic synthesis of the knowledge generated during this extraordinary period to guide effective change at the policy and practice levels.



To understand the academic output using statistical methods, this study adopted bibliometrics to quantify the academic output to generate research trends and insights [3,4]. The main benefits of bibliometric analysis include evaluating leading scientific researchers or publications [5], identifying major relevant topics [5], and predicting future developments [6]. Therefore, this paper presented a thorough bibliometric analysis from two major databases of scientific publications, Web of Science (WoS) and Scopus, in order to know how the COVID-19 world health crisis has led to profound implications for the care and education of young children in ECE settings. Specifically, the purpose of the current bibliometric analysis is to (1) identify productive publication sources, authors, affiliations, and countries in the field of ECE regarding COVID-19-related research; (2) assist researchers in finding collaborations; (3) make suggestions for the research agenda in terms of ECE in the COVID-19 pandemic; and (4) assist the WHO and other health or social organizations in summarizing the issues for decision making and policy arrangement concerning the current crisis.



1. Bibliometric Analysis


Bibliometric analysis is a useful approach for the assessment and evaluation of academic research outputs to update the progress of early childhood in a variety of ways [7,8], for example, identifying major educational researchers, identifying the important research topics for current developments, realizing the collaboration network, author profiles, developing bibliometric indexes to evaluate academic output, discover emerging research issues, and drawing insights for future research directions [9].



Bibliometric analysis has been widely applied across educational research to provide an overview of a field. For example, bibliometric methods were conducted to examine trends within research on adverse childhood experiences to describe observed publication trends in terms of key characteristics of main outcomes, levels of analysis, and populations of primary focus from 1998 to 2018 [8]. Impactful papers were collected from the field of education, keyword co-occurrence networks were constructed using these papers, and valuable topics and the evolution of education research were examined [7]. A paper aimed to explore ECE research trends by employing bibliometric mapping and bibliometric analysis to explore the major trends across publication years, research areas, and the most-prolific authors [10]. The bibliometric mapping could identify hot research themes such as education, curriculum, health, safety, nutrition, physical activity, gender, and family issues. Other similar research with the adoption of bibliometrics includes foreign language teaching [11], the impact of air pollution on children [12], and picture book research in ECE [13].




2. Research Objectives and Questions


Regarding the fast-growing needs during the pandemic, this study conducted a bibliometric analysis to generate insights for valuable research themes, strategies, and policies to best support children’s learning and development, using statistical methods. The research questions (RQs) in our bibliometric analysis centered on ECE-related publications during the COVID-19 pandemic from 2020 to 2022, as follows:



RQ1: What was the annual frequency of research on ECE during the COVID-19 pandemic with relations to articles and citations?



RQ2: Which representative journals, countries/regions, and institutions for COVID-19 were related to early childhood research?



RQ3: Who were the most-productive researchers for COVID-19-related early childhood research?



RQ4: What were the most-cited categories, journals, publishers, funding agencies, and research fields of ECE during the COVID-19 pandemic?



RQ5: What were the most-cited keywords of research on ECE during the COVID-19 pandemic?




3. Method


A critical review to analyze, evaluate, and synthesize research relevant to the research question. The procedure was based on Galvan and Galvan’s study in which three major steps were mentioned to produce a literature review (i.e., searching, scanning, writing) [7].




4. Searching


The search terms include “early childhood education” (or the terms “early childhood” OR “young child*” OR “preschool*” OR “kindergarten*” OR “pre-k*” OR “childcare” OR “child care” OR “daycare”) AND “COVID-19” OR “COVID 19” OR “COVID-19 pandemic” OR “SARS-CoV-2”. The search was limited to publications written in English. The article search was carried out on 6 March 2022. The search string was used to search from the databases of WoS and Scopus. As a result, these terms were included as titles in the search string.




5. Scanning


Two exclusion criteria (EC) were applied in the corresponding databases to exclude irrelevant literature. The first exclusion criterion (E1) was: other language document (n = 29). The second exclusion criterion (E2) was: other document types (n = 112).




6. Coding and Analysis


We identified 648 relevant records using the search protocol, yielding the final 507 articles for inclusion and further coding, as shown in Figure 1. After narrowing the search to only the English language, 242 and 265 documents were identified from WoS and Scopus, respectively. To investigate the research trends of ECE during the COVID-19 pandemic, the method of content analysis with a combination of title and keywords search was used. The preliminary analysis of articles drew attention to the annual frequency of publications and citations, representative journals, countries/regions, institutions, and the most-frequently investigated topics. The software of VOSviewer was used to perform keyword co-occurrence analysis.




7. Results


RQ1: What was the annual frequency of research on ECE during the COVID-19 pandemic with relations to articles and citations?



A total of 242 eligible articles were found from the WoS database, while 265 eligible articles were found from the Scopus database. The annual number of publications on ECE in COVID-19 increased dramatically from 42 in 2020 to 170 in 2021 (WoS) and from 39 in 2020 to 169 in 2021 (Scopus). The citation counts are shown in Table 1. Given that the COVID-19 pandemic began on 31 December 2019 [1], it was common to find articles on this theme beginning in 2020. Each year, the highest citation number of an article usually happens 3–10 years following publication [8]. Therefore, more relevant citations are expected to come in 2022 and even later.



RQ2: Which representative journals, countries/regions, and institutions for COVID-19 were related to early childhood research?



7.1. Representative Journals


The top representative journals are shown in Table 2. In addition, there are four representative journals shown from the WoS database. The main themes of these representative journal publications were centered on online learning during COVID-19, home childcare during COVID-19, housework and childcare before and during COVID-19, and gender-related workload of childcare during COVID-19.




7.2. Countries/Regions


In total, 54 and 75 countries/regions, respectively, produced research on ECE during the COVID-19 pandemic from WoS and Scopus databases. However, six countries published more than fifteen articles from WoS and Scopus databases, namely, the USA, Australia, Canada, Germany, UK, and China, as shown in Table 3. The USA and Canada occupied the first two positions in both databases. In WoS, the USA and Canada contributed 85 (35.1%) and 25 (10%) publications, respectively, while in Scopus, they contributed 92 (34.7%) and 24 (9.1%) papers, respectively.



According to both databases, the United States and Canada were the most-important countries that showed collaborations with other countries in ECE during the COVID-19 pandemic research. In WoS, the USA had 19 links and 14 link strength, and Canada had 8 links and 6 link strength (Figure 2). The USA had 12 links and 24 link strength, and Canada had 4 links and 5 link strength in Scopus (Figure 3).



Among Asian countries, China was the top contributor, with 20 (8.3%) papers in WoS and 17 (5.7%) in Scopus. The majority of the research was conducted in developed countries, demonstrating that developed countries are more concerned with the topic. However, this finding is subject to publication bias towards authors from less developed countries.




7.3. Institutions


In total, 536 and 833 institutions contributed to 507 eligible publications during the COVID-19 pandemic, as recorded in WoS and Scopus databases, respectively. The most-productive institutions from the WoS database were Harvard University, Centres for Disease Control & Prevention, University of London, University of Toronto, and the University of Wollongong. According to Scopus, the University of Melbourne, the University of Wollongong, Columbia University, Yale University, and The University of British Columbia were the most-influential institutions (Table 4). Furthermore, Harvard University was the most prolific, with 10 publications and 144 citations. All of the high-level publishing institutions were located in developed countries/regions.



RQ3: Who were the most-productive researchers for COVID-19-related early childhood research?



A total of 1232 and 1293 authors contributed to the 507 publications on ECE during the COVID-19 pandemic from WoS (Figure 4) and Scopus (Figure 5), respectively. Table 5 shows the most-productive authors with their affiliated institutions and countries. This can help researchers find suitable collaborators and institutions for their research.



RQ4: What were the most-cited categories, journals, publishers, funding agencies, and research fields of ECE during the COVID-19 pandemic?




7.4. Categories in the WoS


There are 53 categories of research on ECE during the COVID-19 pandemic from the WoS database. However, four categories published more than 13 articles, including (1) education and educational research, (2) public, environmental, and occupational health, (3) economics, and (4) pediatrics. Moreover, educational research was the most prolific, with 66 publications, a citation value of 90, and the highest H-index value of 5. Furthermore, in educational research, the most citations come from the countries most affected by the pandemic, such as Sweden, Norway, and the United States [14,15].




7.5. Journals


A total of 144 and 172 journals published research on ECE during the COVID-19 pandemic from WoS and Scopus databases, respectively. Seven journals published more than five articles on this topic, such as the Early Childhood Education Journal, International Journal of Environmental Research and Public Health, MMWR Morbidity and Mortality Weekly Report, BMJ open, Jama network open, European Early Childhood Education Research Journal, and Frontiers in Psychology. The Early Childhood Education Journal was the most prolific, with 23 publications and a citation value of 48 in the WoS database. In Scopus, it has 22 publications and 58 citations.




7.6. Publishers


A total of 36 publishers showed interest in publishing research on ECE during the COVID-19 pandemic in WoS. Five publishers published more than 15 articles on this topic, including Springer Nature, Taylor & Francis, Sage, Wiley, and Frontiers Media. Moreover, Springer Nature was the most prolific, with 34 publications, a citation value of 248, and the highest H-index value of 7.




7.7. Funding Agencies


A total of 129 and 159 funding agencies showed interest in investing in research on ECE during the COVID-19 pandemic in WoS and Scopus, respectively. Two funding agencies funded the most research projects on this topic, namely, the National Institutes of Health (NIH, USA) and the United States Department of Health Human Service. In this regard, the United States is more concerned about the impact of COVID-19 in the context of early childhood.




7.8. Research Fields


According to WoS and Scopus databases, the top five critical fields in ECE during the COVID-19 pandemic research included “Education” (72 articles, 29.8%), “Public Environmental Occupational Health” (41 articles, 17%), “Psychology” (31 articles, 12.8%), “Pediatrics” (23 articles, 9.5%), and “General Internal Medicine” (19 articles, 7.85%) for WoS documents (Figure 6). Moreover, “Medicine” (121 articles, 45.7%), “Social sciences” (111 articles, 41.9%), “Psychology” (87 articles, 32.8%), “Environmental Science” (21 articles, 7.9%), and “Nursing” (14 articles, 5.3%) were the fields in Scopus (Figure 7).



RQ5: What were the most-cited keywords of research on ECE during the COVID-19 pandemic research?




7.9. Keywords


The keywords help identify the most-important information related to the research topics. The co-occurrence analysis of keywords is an effective tool for determining the most-popular topics of publications in a given field [16]. We used the VOSviewer to perform keyword co-occurrence analysis. A total of 831 keywords were investigated in WoS documents. Forty-two keywords were shown more than five times on this topic in the WoS database, as shown in Figure 8. Five keywords were shown more than 20 times in early childhood during the COVID-19 pandemic research, including “COVID-19”, “childcare”, “children”, “early childhood education”, and “COVID-19 pandemic”. Furthermore, stress was relevant in considering ECE during the COVID-19 pandemic, as evidenced by how it was used 12 times as a keyword. “Behaviour” also appeared to be important (eight times as a keyword). Meanwhile, 640 keywords were investigated in Scopus documents. Twenty- six keywords were shown more than five times on this topic in the Scopus database, as shown in Figure 9. Four keywords were shown more than twenty times in early childhood during the COVID-19 pandemic research, including “COVID-19”, “childcare”, “children”, and “early childhood”. Mental health and physical activity were important topics in early childhood during the COVID-19 pandemic research, as evidenced by how they were used 12 and 10 times as keywords, respectively.



Numerous studies confirmed the effects of COVID-19 on children’s health [17,18,19]. As a result, the keywords “health” (seven times) and “mental health” (five times) were used by most researchers. Meanwhile, physical activity was relevant in considering early childhood during the COVID-19 pandemic [20,21], and it was used five times as a keyword in WoS documents.




7.10. Keyword Clustering


To better understand the relevance of various keywords, we next cluster the keywords, as shown in Table 6. Keyword clustering allows us to obtain a detailed understanding of ECE development during the COVID-19 pandemic. The keyword centrality measures revealed that COVID-19 was the most-central keyword, with the greatest influence in terms of degree. Firstly, COVID-19 words impact many surrounding words, including stress, preschool, and families. Moreover, many researchers studied how stress problems among parents in families in COVID-19 will influence children’s emotional and behavioral management [22,23]. The COVID-19 pandemic may put various strains on parents regarding employment and childcare, affecting children’s behaviors indirectly. For example, a study researched children’s behavioral and emotional disorders during the COVID-19 pandemic [24].



Secondly, “COVID-19” was the most-frequently mentioned pandemic keyword, followed by “COVID-19 pandemic”. Thirdly, sports-related words appear less frequently, such as play and physical activity. However, we also know that children’s sports are very important and that COVID-19 impacts children’s activities. Furthermore, given the school closures, many kindergartens have been using distance education, and researchers are conducting more research on this topic [25,26,27]. Finally, preschool teachers will face numerous challenges when implementing online learning, such as using and teaching. Many articles pointed out that difficulties faced by early childhood teachers in using ICT may be caused by a mismatch between the e-courses they learn in educational programs and the level of ICT they use in practice [28,29]. More details about these important topics will be discussed in the following section.





8. Discussion


This study examined a collection of the latest studies using the WoS and Scopus databases to reveal research trends in ECE related to the COVID-19 pandemic. Descriptive and quantitative statistics were used to examine the included studies. The bibliometric technique analyzed the research articles in terms of article counts, citation counts, prolific countries/regions, institutions, funding agencies, journals, publishers, categories, and keyword distributions. These findings help researchers better understand the educational needs associated with ECE during the COVID-19 pandemic.




9. Important Issues to Be Highlighted


The bibliometric analysis revealed critical themes in early childhood research during the COVID-19 pandemic. This section examines the most-representative research works with the following four categories.



9.1. Online Learning and Teaching in ECE during the COVID-19 Pandemic


Early childhood online learning encompasses a wide range of topics, such as evaluating the effectiveness of policies for online learning [27], identifying the need for early childhood educators to carry out distance education during the COVID-19 pandemic [30], parents’ beliefs and attitudes toward their young children’s online learning during the lockdown [31], and other challenges of online learning facing children, teachers, and parents during the lockdown.



ECE educators have faced various challenges during the pandemic, including internet accessibility, lack of teacher training to transit to distance learning, technological challenges for distance teaching and communication with caregivers, resources to learning materials, and quality of early childhood programs [32,33]. Another study surveyed 1434 teachers. It proposed five limitations of online learning: (1) difficulties supporting children’s learning and concerns, (2) difficulties with parental involvement, (3) technology issues, (4) social isolation and feeling of being disconnected, and (5) barriers with resources and preparation for online learning [34].



Furthermore, in ECE, it is necessary to take additional care of children’s development. Psychologists had pointed out that the development of behavioral self-regulation was between the ages of 3 and 7 years [35], and considerable motivation stability was around 5 years old [36]. Therefore, researchers believed that although online learning has brought creative and communicative activities for children, prolonged online learning can also come with risks [37,38]. Accordingly, researchers need to meet the social and cognitive needs of children to stimulate their self-regulation [39], motivation during online learning [40], and readiness to use digital technology and learning materials [41]. It is important to draw educators’ attention to these concerns about offering effective and healthy online environments that are appropriate for children to develop their knowledge and technological skills to tackle online-learning difficulties [42]. Studies proposed the enhancement of digital resources, parental involvement and support, an improved curriculum, communication and guidelines for parents, and more teacher training and collaboration to timely support early childhood educators in reducing their teaching stress and enhancing the quality of online teaching [34].



Due to the challenges of online learning, parents prefer traditional learning and have a negative belief in the benefits of online learning in early childhood [31,43]. Among studies, Dong et al.’s study has received the most citations [31]. In this study, 3275 Chinese parents were polled about their beliefs and attitudes towards their children’s online learning during the pandemic. The results showed that the parents prefer traditional learning in early childhood settings due to three major reasons: shortcomings in online learning, insufficient self-regulation ability of young children, and a lack of time and expertise to support children’s online learning [31]. Another study identified three issues with online learning during the pandemic in Indonesia through interviewing 12 teachers and 25 parents, including teachers not fully mastering IT teaching skills, children becoming bored easily when they study at home for a long time, and parents being unwilling to change to a tutor’s role at home [44].



These studies align with each other and point out a list of challenges and limitations of online learning for young children. Although online teaching brings challenges for young learners, children and teachers can improve their abilities to develop technical knowledge and skills and positive dispositions about online learning and teaching [45]. For example, many educators adopted social media tools (e.g., Twitter) to build and exchange knowledge, as well as access professional development courses promptly [46]. Teachers become more creative and raise their acceptance of new technologies, thus providing opportunities for developing online learning activities using technological tools/platforms [47]. In addition, teachers and children’s families developed a new way to energize their connection with each other, even though the face-to-face connection was missing. In the future, more delivery of teacher-education programs must be considered to update teachers’ technological and pedagogical knowledge to adopt new ways of teaching [48].




9.2. Physical Activity in ECE during the COVID-19 Pandemic


Due to COVID-19-induced school and park closures, as well as cancellations of children’s sports and activity classes, many children did not meet the recommended levels of physical activity [20]. A study conducted in the United States found a decrease in children’s level of physical activity during the pandemic relative to before the pandemic [20]. Another study also found that the pandemic has reduced time spent on physical activity, increased time spent on entertainment screens, and decreased sleeping quality among children [49]. Similarly, Guan et al.’s study demonstrates that children’s physical activity decreased across countries (e.g., Australia, South Africa, China, Canada, and South Korea) [50]. Mitra et al. surveyed 1503 children and showed that most children had a longer sedentary screen time, a shorter duration of physical activity, and lower healthy exercise levels during the pandemic [51]. Likewise, Okely conducted a survey across 948 children with a mean age of 4.4 years and showed that students have a longer sedentary screen time and low physical activity [52]. This goes against the Global Exercise Behaviour Guidelines that preschoolers should have at least 180 minutes of daily physical activity [53]. All the above studies showed that young children engaged in less physical activity during the pandemic than before the pandemic, which requires urgent attention from parents and other stakeholders.



In the pandemic, children are found to lose curriculum enrichment opportunities (e.g., sharing healthy eating experiences, developing food literacy among children) via an online learning mode [54]. In addition, the restrictions caused by the pandemic have worsened young children’s daily routines and habits. Therefore, it is suggested that although social restriction is an effective method to reduce the pandemic cases, emphasizing the importance of parents promoting active play with their children is essential to maintain their health and well-being. Although children may not be able to spend time as usual at the playground, green areas, and parks, parents and children could still entertain themselves via indoor activities that do not require a lot of equipment and build a playhouse such as blankets, boxes, towels, balls, and dancing to music.




9.3. Stress and Mental Health in Early Childhood during the COVID-19 Pandemic


On top of physical health, many researchers started to worry about students’ psychological, emotional, and mental health aspects such as depression, stress, and anxiety in the post-pandemic [55,56]. For example, students have experienced various levels of stress, anxiety, and loneliness due to stressful pandemic situations and remote learning, compounded by various factors such as prolonged periods of isolation, higher rates of school dropouts, disconnections from their peers at schools, and lack of family support during home-schooling [57,58]. Moreover, young children (especially those with special education needs) tend to have more behavior difficulties, such as inattention, hyperactivity, and impulsivity, which need additional support from parents and schools [59].



Family backgrounds seem to moderate the COVID-19 effect on child well-being. According to Mochida et al.’s study with 1030 caregivers, the children whose mothers have lower education levels undergo a significantly higher level of psychological stress than children with higher maternal education levels [55]. Furthermore, children from low-income families have significantly higher psychological stress than children from high-income families [55]. Furthermore, children who cannot attend kindergarten or daycare due to the pandemic have higher levels of psychological stress than those who attend kindergarten or daycare daily [55]. Therefore, the family backgrounds of children and access to kindergarten or daycare greatly impact children’s level of stress during the pandemic.



The pandemic may have an impact on children’s overall mental health. For example, Imran et al. discovered that children are subjected to various stressful events, including fear, uncertainty, major changes in daily life, physical and social isolation, and high levels of parental stress, which have negative consequences on their mental health [60]. The authors provide some practical advice: First, turn off news channels when children are present. Second, speak less about COVID-related situations in the presence of other adults. Third, play games with the child (hide and seek, running around, and riding a tricycle) [60].




9.4. Families in Early Childhood Research during the COVID-19 Pandemic


Children are home-schooling due to school closures during the pandemic. Consequently, parental involvement in ECE becomes even more critical. Researchers identified that parents are more engaged in their children’s schooling and schoolwork during the COVID-19 pandemic [61]. Active parental involvement could reduce children’s negative learning behaviors such as inattention, procrastination, and hyperactivity. Some researchers have investigated how parents provide home education for their children at the kindergarten level during the pandemic [62]. The Guttman Scale questionnaire was used as the research instrument in Hapsari et al.’s study, which shows that parental involvement in ECE during the pandemic is accomplished through the following strategies [63]: nurturing, two-way communication, home learning strategies, and decision making. During the COVID-19 pandemic, parents have been more active in providing home education for their children; however, home environment-related limitations could hinder the possibilities of quality home-schooling, especially in families with lower income [43].



Challenges in the pandemic were worsening the inequalities in ECE access and opportunities by other factors such as race, culture, language, technical literacy, family background, and economic status, which would widen the gaps in learning outcomes between privileged and underprivileged children [64,65]. For example, online learning requires consistent internet connectivity even in rural areas, and underprivileged children may lack technical devices [32].



Given that disadvantaged families may have limitations in providing home education during school closures, more interactive online learning opportunities can be helpful to facilitate children’s learning at home [43]. However, family members may meet various challenges such as emotional concerns, loss of jobs, economic difficulties, dual job problems, and pregnancy in difficult times [59]. In addition, the pandemic has disrupted parenting practices and family routines and thus affected children’s health and development. Therefore, the Organisation for Economic Co-operation and Development has proposed a list of strategies to support families throughout childhood, such as offering additional services (e.g., in-home support, psychosocial assistance, basic material needs, health screenings) [66], financial resources to reduce their burdens, and digital tools to enhance family functioning service delivery. In return, when parents could receive more support from schools and communities, the vulnerable children would suffer less in their online learning. However, it remains to be studied how preschools or other social organizations can provide offline activities to support disadvantaged families in facilitating children’s home-schooling during the pandemic.





10. Suggestions for Research Agenda


Based on the bibliometric analysis, we proposed the research agenda to cover emerging research topics (keywords that are just beginning to be explored), developing research topics (keywords that are developing areas), and saturated research topics (research issues that are critical for early childhood). For COVID-19, we used our keyword clusters to propose an early childhood research agenda. We will go over the three groups in greater depth, taking into account the literature supporting the status of each topic.



10.1. Emerging Research Topics


Gender and socioeconomic status (SES) have an impact on ECE during COVID-19. Family SES affects young children’s learning and development during the COVID-19 pandemic [55,67]. However, compared to men, women cared for children much more during the pandemic [68]. Few studies have been conducted to determine whether SES and gender affect young children’s learning and development in the pandemic. Another potential research direction lies in teachers’ IT skills required for online instruction. Teachers’ unfamiliarity with online platforms/tools and lack of knowledge and skills is particularly notable in developing countries such as India [69]. Limited research has been conducted to compare the quality of online education in developed countries with that in developing countries during COVID-19. These two research topics are very worthy of further research.




10.2. Developing Research Topics


The keyword, physical activity, appeared five times in ECE, proving its importance as a research direction in COVID-19. Most studies combine physical activity, sleep, and screen time to conduct research [49,50,70]. Given the benefits of exercise to children’s health, physical activity is ultimately classified as a developing research topic. This topic is also closely related to outdoor learning among young children during the COVID-19 pandemic [71]. Besides children’s physical health, more attention should be paid to children’s mental health and moral development such as anti-bias education in the early years [72].




10.3. Saturated Research Topics


The third group of keywords contains saturated research topics and is the most-frequently used group. The keywords we considered, such as children’s online learning during the COVID-19 pandemic, have been extensively discussed in previous studies. As a result of class suspension, home-schooling has affected teachers, children, and parents, which is also a source of great concern among scholars. This topic has a very high citation rate, exceeding 200 in Google Scholar [25,31,73].





11. Contributions of This Study


Our study makes the following contributions. First, it has provided a summary of relevant topics in early childhood during the COVID-19 pandemic to help researchers identify new areas for future research projects. Second, it has divided keywords into clusters based on the analysis above. Researchers can conduct more specialized analyses, such as meta-analysis, using specific keywords, and discuss using artificial intelligence techniques to improve children’s online learning during the pandemic. Third, it has provided an overview of relevant topics that must be addressed in early childhood research during the pandemic, thereby helping researchers better understand the state of ECE research development during the pandemic and how they will be developed in the future. Fourth, we analyzed the authors, institutions, and countries that can assist future researchers in finding suitable collaborators. Fifth, our analysis of top citations may assist researchers in better understanding which topics are most-discussed and cited by researchers. Sixth, we analyzed the top journal indexing, which helps researchers find suitable journals. Finally, this research assists the WHO and other organizations in summarizing the most-concerning research trends and issues in ECE related to the current outbreak, thus improving the resilience of ECE in special circumstances and future crises.




12. Conclusions and Limitations


ECE during the COVID-19 has been a hot topic of educational research to document effective teaching practices to sustain teaching as usual since 2020 [74]. This study presents an overview of the state of ECE during the COVID-19 pandemic by examining 507 empirical articles on ECE during COVID-19 published between 2020 and March 2022. By analyzing annual articles, citation counts, journals, funding agencies, publishers, categories, and keywords, this study aims to help researchers gain a deeper and more diverse understanding of current research hotspots. Furthermore, this review provides researchers with a detailed and comprehensive picture of research centered on ECE during the COVID-19 pandemic, which could help them discover popular topics and future research directions and identify potential collaborative research partners.



Finally, using the WoS and Scopus database, we implement the recommendations suggested by prior research [75]. This study is based on the WoS and Scopus databases due to their being well-maintained, well-quality-controlled, and verified sources of articles [76]. As a result, citation counts and inclusivity are likely lower than in other databases, such as Google Scholar [77]. The bibliometric analysis can only be made within each database rather than combining the two databases. Likewise, many bibliometric analysis studies only used WoS and Scopus databases in their reports [75,78]. Future researchers may consider broadening their searches by including additional databases. With increasingly advanced technology for data analysis, future research can examine combinations of keywords and their associations (the clustering analysis) with countries, journals, and citations.
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Figure 1. PRISMA diagram of included articles in the review. 
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Figure 2. Most-collaborating countries (WoS). 
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Figure 3. Most-collaborating countries (Scopus). 
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Figure 4. The authors who have the most contribution to this topic (WoS). 
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Figure 5. The authors who have the most contribution to this topic (Scopus). 
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Figure 6. Top 5 research fields (WoS). 
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Figure 7. Top 5 research fields (Scopus). 
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Figure 8. The most-used keywords of research on ECE during the COVID-19 pandemic (WoS). 
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Figure 9. The most-used keywords of research on ECE during the COVID-19 pandemic (Scopus). 
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Table 1. The annual trend of publications and citations from 2020 to 2022 regarding ECE during the COVID-19 pandemic.






Table 1. The annual trend of publications and citations from 2020 to 2022 regarding ECE during the COVID-19 pandemic.





	Publication Year
	WoS

Number
	WoS

Citation Count
	SCOPUS

Number
	SCOPUS

Citation Count





	2020
	42
	1021
	39
	76



	2021
	170
	629
	169
	1268



	2022 (until 6th March)
	30
	4
	57
	490
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Table 2. The most-cited publications for COVID-19-related ECE research.
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	Rank
	The Representative Publications
	Authors
	WoS

Citation Count (n)
	SCOPUS Citation Count





	1
	Women’s and men’s work, housework and childcare, before and during COVID-19
	Del Boca Daniela;

Oggero Noemi;Profeta Paola;

Rossi Mariacristina
	96
	106



	2
	Young children’s online learning during COVID-19 pandemic: Chinese parents’ beliefs and attitudes
	Dong Chuanmei;

Cao Simin;

Li Hui
	76
	102



	3
	Baby steps: the gender division of childcare during the COVID-19 pandemic
	Sevilla Almudena;

Smith Sarah
	45
	56



	4
	Gender differences in couples’ division of childcare, work and mental health during COVID-19
	Zamarro Gema;

Prados Maria J
	36
	46
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Table 3. The countries/regions where COVID-19-related ECE research was conducted.
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	Rank
	Countries/Regions
	WoS

Publication (N)
	WoS

Citation Count (n)
	Countries
	SCOPUS

Publication (N)
	SCOPUS

Citation Count (n)





	1
	USA
	85
	677
	USA
	92
	734



	2
	Canada
	25
	231
	Canada
	24
	254



	3
	Germany
	20
	122
	UK
	21
	96



	4
	China
	20
	191
	Germany
	18
	145



	5
	Australia
	18
	149
	Australia
	17
	181



	6
	UK
	16
	94
	China
	15
	182
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Table 4. The top-ranked institutions which produced the COVID-19-related ECE research.
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	Rank
	Institutions
	WoS

Publication (N)
	WoS

Citation Count (n)
	Rank
	Institutions
	SCOPUS

Publication (N)
	SCOPUS

Citation Count (n)





	1
	Harvard University
	10
	144
	1
	University of Melbourne
	6
	17



	2
	Centres for Disease Control & Prevention
	7
	158
	2
	University of Wollongong
	5
	60



	3
	University of London
	5
	60
	3
	Columbia University
	5
	24



	4
	University of Toronto
	5
	4
	4
	Yale University
	4
	30



	5
	University of Wollongong
	5
	53
	5
	The University of British Columbia
	4
	63










[image: Table] 





Table 5. The authors who contributed most to the publications on ECE during the COVID-19 pandemic (WoS and Scopus).
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	Author
	Institutions
	Country
	Number of Publications





	Anthony Okely
	University of Wollongong
	Australia
	4



	Arne Simon
	University Klinikum Saarlandes
	Germany
	4



	Jad A. Elharake
	Yale University
	USA
	3



	Walter Gilliam
	Yale University
	USA
	3



	John Eric Humphries
	Yale University
	USA
	3



	Madeline Klotz
	Yale Child Study Center
	USA
	3



	Amyn Malik
	Yale University
	USA
	3



	Saad B. Omer
	Yale University
	USA
	3



	Chin Reyes
	Yale Child Study Center
	USA
	3



	Mehr Shafiq
	Yale Institute for Global Health;

Columbia University
	USA
	3



	David Wilkinson
	Yale University
	USA
	3



	Hui Li
	Shanghai Normal University
	Mainland China
	2



	Wenwei Luo
	Shanghai Normal University
	Mainland China
	2



	Zhijun Liu
	Zunyi Medical College
	Mainland China
	2



	Guanghai Wang
	Shanghai Jiao Tong University
	Mainland China
	2



	Yi Hung Lau
	The Education University of Hong Kong
	Hong Kong
	2



	Jianbin Li
	The Education University of Hong Kong
	Hong Kong
	2



	ILENE R. BERSON
	University of South Florida
	USA
	2



	MICHAEL J. BERSON
	University of South Florida
	USA
	2



	Aiden Lee
	Yale University
	USA
	2



	Vesna Žegarac Leskovar
	University of Maribor
	Slovenia
	2



	Vesna Lovec
	University of Maribor
	Slovenia
	2



	Miroslav Premrov
	University of Maribor
	Slovenia
	2



	Ceilidh McConnell
	University of Calgary
	Canada
	2



	Alexis Webster
	University of Calgary
	Canada
	2



	Yue Qian
	University of British Columbia
	Canada
	2



	Chuanmei Dong
	Macquarie University
	Australia
	2



	Karleen Gribble
	Western Sydney University
	Australia
	2



	Mira Vasileva
	The University of Melbourne
	Australia
	2



	Yvonne Anders
	University of Bamberg
	Germany
	2



	Janice Heejin Kim
	University of Cambridge
	UK
	2



	C. Katharina Spiess
	Free University
	Berlin
	2



	Roger Mathisen
	FH 360 (NGO)
	Vietnam
	2



	In Young Cho
	Chonnam National University
	Korea
	2
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Table 6. Keyword clustering.
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	Keywords
	Frequency

(WoS)
	Frequency

(Scopus)





	Cluster 1 Epidemic
	
	



	COVID-19 pandemic
	21
	15



	SARS-CoV-2
	5
	13



	COVID-19
	149
	154



	Pandemic
	12
	15



	Coronavirus
	7
	15



	Cluster 2 Early childhood Education
	
	



	Children
	20
	31



	Early childhood education
	51
	14



	Kindergarten
	9
	7



	Pre-schoolers
	6
	8



	Preschool
	15
	8



	Children
	20
	31



	Preschool children
	7
	7



	School
	6
	7



	Young children
	9
	7



	Teachers
	9
	9



	Cluster 3 Family
	
	



	Care
	7
	8



	Child care
	12
	8



	Childcare
	25
	8



	Parents
	7
	12



	Parenting
	6
	4



	Gender
	13
	10



	Housework
	7
	5



	Woman
	5
	5



	Cluster 4 Learning
	
	



	Quality
	7
	5



	Remote learning
	6
	6



	Technology
	5
	5



	Cluster 5 Outcome
	
	



	Behaviour
	8
	6



	Stress
	12
	8



	Cluster 6 Others
	
	



	Health
	7
	6



	Physical activity
	5
	10



	Play
	5
	5



	Policy
	7
	5



	School closures
	7
	4



	Time
	8
	5



	Lockdown
	5
	7



	Mental Health
	5
	11
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