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Abstract: The global education system has been significantly disrupted by COVID-19, and researchers
are concerned with the impact this has had on students who have experienced learning loss. This
study aims to systematically review the articles published in Science Direct, Wiley Online Library,
SpringerLink, Sage Journals, Taylor & Francis Online, ERIC, JSTOR and Google Scholar on learning
loss experienced by students in early childhood during the COVID-19 pandemic between 2020 and
2023. We conducted a systematic literature review of 33 articles published in the Web of Science
(WOS), ERIC and Google Scholar electronic databases between 2020 and 2023. The review found
a significant increase in early childhood learning losses. In addition, the present study found an
increase in inequality, while certain demographic groups experienced more learning loss than others.
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1. Introduction

Global pandemic outbreaks in the 21st century have affected many regions [1-6].
Given how the COVID-19 virus spread around the globe, many measures were taken
worldwide, including closing schools [7-11]. Face-to-face training was suspended to
minimise the risk experienced during this period. As a result, the problem of how to
meet the educational needs of the students arose [12-15]. To address this, educational
institutions worldwide continued to move towards distance education [14,16,17]. However,
the lack of adequate preparation of schools, administrators, teachers and parents [18] for
this rapid and unplanned transition has been the subject of debate [19-22]. The first studies
on students’ academic performance during the pandemic found a decline in learning
outcomes, expressed as learning losses [23-27]. Subsequent studies have found that the
extent of learning loss is higher than indicated by initial findings [26,28].

Many factors have been identified as triggers of learning loss, such as holidays [29,30],
earthquakes [31] and the global COVID-19 epidemic [32-34]. The global COVID-19 epidemic,
especially from 2020 onwards, is thought to have caused an increase in learning losses [35]. To
reduce the spread of COVID-19, social distancing strategies have come to the fore. As a result,
face-to-face training activities have been suspended in countries affected by the pandemic.
The costs of this decision include short-term learning losses experienced by students and the
impact that has not yet been seen in their educational careers [33,36,37]. Around 1.6 billion
students are estimated to be affected [38]. Educational researchers have explored the deficits,
disruptions and learning losses in students’ educational status [36,39,40]. The research found
that while countries have moved to distance learning, they need help to prevent learning
loss [33,41].

Learning is a cumulative and rapid process that provides children with the cognitive,
social, emotional and physical developmental foundations upon which the rest of their life
is built [42]. Learning helps children develop the social and emotional skills necessary to
cope with the problems they may encounter in adulthood [42]. Cognitive development
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is interrelated with and cannot be separated from social, emotional and psychomotor
development in knowledge formation. Developing these skills in children will give them
better chances at achieving an enhanced quality of life [42,43]. These aspects of learning
and development are interrelated and mutually reinforcing in a sustainable process [42-44].
This helps children develop resilience to survive crises [43]. In early childhood, children
experience a decline in their level of development if they fail to learn the basic skills they
need to acquire during the critical period [45]. For these reasons, learning loss in early
childhood is even more critical than at other levels of education. Even when schools open
and education begins, the effects of learning loss do not stop [46]. These learning losses will
impact children’s educational attainment long-term, adversely affecting future generations.

In reviewing the studies conducted worldwide during the COVID-19 pandemic, it is
striking that students were found to have high levels of learning loss [33,40,47]. Learning
loss is a concept that affects all students in the educational process [39,48,49]. A pre-
pandemic study by Black et al. (2017) found that an estimated 43% of all children under
five low- and middle-income countries were at risk of not reaching their physical, socio-
emotional and cognitive developmental potential [50]. In times of crisis, this rate is even
higher. Research on the impact of previous pandemics and disasters (e.g., the Spanish flu
in 1918 and the Asian flu pandemic in 1957) has shown that early childhood adversity
is associated with later learning, behaviour and physical and psychological impairments
in many children. Many long-term negative consequences are predicted [51]. Findings
from studies of infants and toddlers during pandemics and epidemics have concluded
that these children may be exposed to lifelong adverse effects, such as poor cognitive
development [52] and lower educational attainment [53].

Economic instability and increased food insecurity during the pandemic had a more
severe negative impact on young children’s development due to increased caregiver stress
and reduced health and social support [54]. A study by Lopez Boo et al. [55] found that due
to this negative experience, young children were likely to experience significant losses in
education, health, income and productivity throughout their lives [55]. Although they can
cause significant losses and negatively affect students in this process, the adverse effects on
the educational status of primary and secondary school children are emphasised more than
the adverse effects seen in early childhood.

International research has revealed learning losses incurred from the first stages of
the pandemic, except in some cases in early childhood [33,47,56-58]. These studies found
that although learning losses are high among low-income and disadvantaged students,
they are present in all segments [59,60]. A study conducted by Donnely and Patrinos (2022)
concluded that students face the risk of losing 1/3 of the knowledge they had learned in
one year [39]. The study found that a primary school pupil’s absence from school for a
year seriously impacts the grade in which he/she is placed and the subsequent educational
process [47]. The loss of learning for a child in Year 3 is equivalent to a loss of learning
at a rate of 2.8 per year up to year 10 [47]. The interruption of face-to-face education
deprived students of the social support provided by the school and increased the number
of positive COVID-19 cases and the time for which protective measures were implemented,
and the uncertainty surrounding educational activities caused students to face negative
outcomes [33]. Along with this process, being deprived of technological infrastructure
and internet network [14,61], the education and economic level of families [62—-65], the
region where students live [66], the inability of young children to complete the educational
process on their own [39] and the inability of students to interact with the school and the
teacher [14] are among the other causes of learning loss.

To date, learning losses in early childhood and their long-term effects throughout life
have not been widely studied [67,68]. Lopez Boo et al. [55] modelled the economic costs
of early childhood school closures during the pandemic in 140 high-, middle- and low-
income countries. This model shows that hundreds of millions of young children will likely
experience significant lifelong learning losses due to the loss of early learning opportunities.
Similarly, Bao et al. (2020) estimate that the disruption to learning in the United States due
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to school closures during the pandemic resulted in a 31% decline in reading gains over nine
months in 2020 [69]. While the short-, medium- and long-term impacts of the pandemic on
households remain unclear, there is an urgent need for information to help monitor and
mitigate its effects, particularly on children at risk [70].

A literature review has shown that there have been learning losses due to the
COVID-19 pandemic and that these learning losses have reached significant proportions.
The primary purpose of this research was to systematically analyse these studies to
determine the learning loss caused by the closure of schools during the COVID-19
pandemic. To this end, a systematic analysis of the relevant articles in the literature
completed between 2020 and 2022 was carried out. This study is expected to make three
significant contributions to the literature:

e  To provide a comprehensive review by synthesising the studies on the impact of the
COVID-19 pandemic on the learning process of students;

e To answer the research question of whether the study of learning loss in early child-
hood during the COVID-19 pandemic is documented in the literature.

2. Aim of Research

This study aimed to systematically review the articles published in Science Direct,
Wiley Online Library, SpringerLink, Sage Journals, Taylor & Francis Online, ERIC, JSTOR
and Google Scholar on learning losses experienced by students in early childhood during
the COVID-19 pandemic period between 2020 and 2023. For this purpose, answers to the
following questions were sought:

1. What is the distribution of articles published in Science Direct, Wiley Online Library,
SpringerLink, Sage Journals, Taylor & Francis Online, ERIC, JSTOR and Google
Scholar on learning losses experienced by students in early childhood during the
COVID-19 pandemic period of 20202023 according to year, study type, research
method and design?

2. What are the research topics and results achieved in the articles published in Web of
Science, ERIC and Google Scholar on learning losses experienced by students in early
childhood during the COVID-19 pandemic between 2020 and 2022?

3. Method

A systematic review process [71], inspired by the methodology of Shute et al. (2017)
and Fink (2019), was applied to gain a comprehensive understanding of learning loss in
early childhood during the COVID-19 pandemic [72,73]. As mentioned above, learning loss
in early childhood and its implications are remarkable. As no studies have systematically
examined learning loss, this literature review will provide a general perspective on the
extent and impact of learning loss in early childhood. A systematic examination of the
results of studies on learning losses experienced in early childhood, especially during the
COVID-19 pandemic, will contribute to future studies and serve as a reference source.
This review followed the PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines [74] (please see Supplementary Materials for PRISMA checklist).
The process followed was specific and included the following steps [75]:

- Specifying research questions;
- Searching databases;
- Inclusion/exclusion criteria;
- Selection of studies;
- Data analysis and extraction;
- Summary and interpretation of results;
- Writing the review report.
A publication classification form was used to analyse the articles in this study.

While using the publication classification form, existing studies in the literature were
used [39,76-79]. The content included descriptive information about the publication
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classification form, year, publication type, research title, research method/design and
research findings. The articles reviewed in the study were coded according to the themes
(year, type of publication, research method, etc.) in the classification form. Thematic
content analysis of the data was carried out, and subclassification and coding were
performed. If more than one outcome was examined in the study, each outcome was
coded separately. In this type of coding, the total data comprised the outcomes of the
articles examined and analysis rather than the number of studies examined.

4. Research Strategy

We searched the Science Direct, Wiley Online Library, SpringerLink, Sage Journals,
Taylor & Francis Online, ERIC and JSTOR databases for articles published between 2020
and 2023. Google Scholar ensured the research review included all significant published
articles [80]. Thus, if an article was found in Scholar but not in the other databases, it
was included in the research review. In addition, if the database offered filters for year
of publication and language of publication, articles meeting the study’s inclusion and
exclusion criteria were specifically searched for.

According to Cronin et al. ([81], p. 41) [81,82], evaluating alternative terms with the
same meaning increases the amount of information provided in a systematic literature
review. Specific keywords were used to identify the studies included within this scope. Al-
ternative keywords were identified using Boolean operators (AND, OR) from the database
thesaurus. Terms used in the search string included core concepts consistent with our
research topic and questions, such as “COVID”, “learning loss” and “early childhood
education”, and synonyms, as shown in Table 1.

Table 1. Core concepts and synonyms.

Core Concepts Synonyms
COVID COVID, COVID-19, Corona, SARS-CoV-2

Learning loss, learning gap, learning gain, learning
Learning loss poverty, student performance, achievement gain, success

gap, education gap, school effort

Early childhood education, preschool education,

Early childhood education kindergarten, primary education, elementary education.

Boolean and simple operators were combined with brackets to create a search string.
The search string was (COVID OR Corona OR “SARS-CoV-2” AND “learning loss” OR
“learning gap” OR “learning gain” OR “learning poverty” OR “student performance” OR
“achievement gain” OR “achievement gap” OR “education gap” OR “school effort” AND
“early childhood” OR “kindergarten” OR “preschool”). The review looked at hundreds of
articles. However, most referred to hypothetical or predicted learning loss. Article abstracts
were scanned to reduce the number of articles to be reviewed. Studies were included if they
analysed the loss of learning of students due to the closure of schools during the COVID-19
pandemic and if they reported on the effects (positive, negative or insignificant) on learning
progress. After this screening process, there remained 33 articles. The data from these
articles were tabulated and are part of the results section. Figure 1 shows the PRISMA
process we followed.
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Figure 1. PRISMA review process.

5. Results

This section presents the analysis results of studies published in Science Direct, Wiley
Online Library, SpringerLink, Sage Journals, Taylor & Francis Online, ERIC, JSTOR and
Google Scholar between 2020 and 2023 on the topic of early childhood learning losses.
The results are presented in terms of the inclusion and exclusion criteria of the studies in
question, the distribution of the studies by year and type of publication, the number of
publications identified in the databases examined and the preferred research method in the
publications. Table 2 shows the criteria for including and excluding studies in this review.

Table 2. Inclusion/Exclusion Criteria.

Inclusion Criteria

Exclusion Criteria

Articles published in a peer-reviewed journal
Articles are written in English or Turkish

Articles available as a full text

Articles published in Science Direct, Wiley Online Library,
SpringerLink, Sage Journals, Taylor & Francis Online, ERIC

and JSTOR databases.

Articles published during the COVID-19 pandemic

(between 2020 and 2023)
Articles of scientific value

Empirical studies in the field of early childhood education.

Articles on learning loss

Extended abstracts, posters or presentations

Articles are written in languages other than English or Turkish
Articles where the full text is not accessible

Articles published outside of Science Direct, Wiley Online
Library, SpringerLink, Sage Journals, Taylor & Francis Online,
ERIC and JSTOR databases.

The study must mention the loss of learning in early childhood
education during COVID-19 (outside the years 2020-2023).
Studies without scientific merit

Studies on time periods outside of early childhood

Articles not examining learning loss

Table 2 shows the criteria for including and excluding studies in this review. According
to the table, studies had to meet eight criteria to be included in the review. Similarly, seven
criteria were set for excluding studies from the research.

Table 3 shows the databases in which the studies included in the research were
scanned. Table 3 shows sixteen articles in Science Direct, two in Wiley Online Library, two
in SpringerLink, four in Taylor & Francis Online, four in ERIC and five in Google Scholar.
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Table 3. Data source and systematic review stages.
Data Source 1st Stage 2nd Stage 3rd Stage 4th Stage 5th Stage
(Identification) (Screening) (Eligibility) (Eligibility) (Included)
Science Direct 38 38 25 20 16
Wiley Online Library 2 2 4 3 2
SpringerLink 13 13 5 4 2
Sage Journals 11 11 4 2
Taylor & Francis Online 12 12 6 5
ERIC 13 13 9 5
JSTOR 28 28 2 1
Google Scholar 1250 1250 15 4 5

Table 4 shows the study distribution in the review by type of education, country,
sample size, objective, study design and references. Looking at the studies published in
2020-2023 and included in the review, only one study was identified in Science Direct, Wiley
Online Library, SpringerLink, Sage Journals, Taylor & Francis Online, ERIC, JSTOR and
Google Scholar. It was found that nineteen studies were published in 2021 and included in
the research, of which thirteen were found in the Web of Science, two in ERIC and three in
Google Scholar. The number of studies published in 2022 and included in the research was
thirteen, of which eight were found in the Web of Science, two in ERIC and three in Google
Scholar. It can be seen that only one study published in 2023 was included in the research,
and this was found in the Web of Science. In Table 4, in the type of education section, some
studies included primary, secondary and higher education children as part of their sample.
However, in this study, only learning loss data for students in grades 1-3 were considered.

Evidence of learning losses experienced by early childhood students during the
COVID-19 pandemic is presented in Table 5. These observed learning losses were found
to occur across different subjects, grade levels and geographical regions. These studies
show the learning losses experienced by early childhood students during the COVID-19
pandemic upon removal from the face-to-face education system. It has been concluded that
all the studies included in this review showed evidence of learning loss, regardless of the
opportunities and learning levels of the students.
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Table 4. Articles included in the systematic review.
Type of Education Country/Region Sample Size Objective Study Design References
This study examined the
effect of school closures
. . A study sample size of du}'mg C,OVID.—19 on Quantitative research Bao, X, Qu, H., Zhang, R,
Primary school United States 3657 students was used children’s reading skills methods—surve and Hogan, T. P.
’ from different y (2020) [69]
socio-economic
backgrounds.
This study assessed the
Primary school pupils in impact of school closures on
. . The Netherlands primary school performance  Quantitative research Engzell, Frey and
Primary education Netherlands comprised the sample for ~ using wealth data methods-survey Verhagen (2021) [36]
this study. (n ~ 350,000) from
The Netherlands.
Bangladesh, China, Primary and secondary Teachers’ experiences

Lee and Yin (2021) [82]

Children in year three to

This study aimed to identify
the factors determining

Quantitative research

Gonzalez and Bonal

Early education Spain eight were 1n?luded in the formal, non-folrmal and methods—survey (2021) [$3]
sample for this study. informal learning
opportunities.
This study identified
. . . This case study focuged on Indones1,an f1rs.t—grade. Qualitative research Sanhadi Rahayu and
Primary education Indonesia Indonesian teachers in the  teachers’ emotions while .
. . . . methods—case study Asanti (2021) [84]
first grade. teaching online during
the pandemic.
Students in grades 2 and 4 g}?éits-::rdrz ?;andeii tolé:fr?iify ?egj;ccl:;a:;‘;ihods— Ardington, Wills, and
Primary education South Africa of primary school were & & gton, g

included in this study.

losses in grades 2 and 4
during COVID-19.

semi-experimental
design

Kotze (2021) [85]
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Table 4. Cont.

No. Type of Education Country/Region Sample Size Objective Study Design References
Early childhood learners This §tudy identified
in Ethiopia, Kenya, Liberia learning losses among
.. Y ! * young children living in Angrist, N., de Barros, A,
Ethiopia, Kenya, Tanzania and Uganda .o, 12 o
. o . . Ethiopia, Kenya, Liberia, Quantitative research Bhula, R., Chakera, S.,
7 Early childhood Liberia, Tanzania, suffered learning losses . .
. Tanzania and Uganda methods—survey Cummiskey, C., DeStefano,
and Uganda following school .
following the closure of J., and Stern, J. (2021) [47]
closures due to the
COVID-19 pandemic schools due to the
P ' COVID-19 pandemic.
This study determined the
impact of a calibrated
“educational production
Primary education, Primary, secondary and function” model. Predicted Quantitative research
8 secondary education and ~ United Kingdom high school students were  potential long-term losses in methods—surve Kaffenberger (2021) [46]
high school education included in this study. children’s learning from the y
temporary shock of
COVID-19-related
school closures.
This study explored what
Primary education non-State Schools (NNSs)
Y L Africa, Latin America  The survey was based on  did to support distance Quantitative research Cordeiro, Gluckman and
9 secondary education and . - . .
. . and India 388 school leaders. learning, which might help methods—survey Johnson (2021) [61]
high school education
them prepare for future
events restricting education.
The study group included
first-grade teachers This study aimed to identify
10 Primary education Turkey working in one of Turkey’s  the difficulties faced by Qualitative research Uzun, Kar and Ozdemir

Black Sea metropolises
during the 2019-2020 and
2020-2021 academic years.

first-year primary
school teachers.

methods—phenology

(2021) [86]
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Table 4. Cont.

No. Type of Education Country/Region Sample Size Objective Study Design References
The maximum diversity This study identified
research sampling method  teachers’ views on the
Primary education, was used, and 50 teachers  learning losses and solutions Qualitative research Bavsal and Ocak
11 secondary education and  Turkey from different sectors experienced by students due methods—phenolo (2()};1) 87]
high school education working at different levels  to the lack of face-to-face p 8y
of education education disrupted by the
were included. COVID-19 pandemic.
This study investigated the
compliance of children aged Siachpazidou, D. L,
4 to 12 years with the Kotsiou, O. S,,
Pre-primary and The sample surveyed COV.ID._B closure Quantitative research Chatmp ara'su:hs, G.
12 rimary school Greece consisted of 504 parents restrictions and assessed the methods—surve Papagiannis, D.,
P y p ' impact of school closure on y Vavougios, G. D., Gogou,
children’s educational, E., and Gourgoulianis, K. I.
social, economic and (2021) [88].
psychological outcomes.
Bangladesh, Central
Pre-primary school é}ffalfiar(lilsﬁpgkg; This study examined how
" Irll:)ar sc}}llool ! Ghan,a Gu?nea iSi;sau Thirteen low- and disrupted schooling and Conto, C. A., Akseer, S.,
p y / ’ ’ lower-middle-income dropout affect children’s Quantitative research Dreesen, T., Kamei, A.,
13 secondary school, Lesotho, Madagascar, . . . . . . . .
; countries were included in  acquisition of basic skills methods—survey Mizunoya, S., and Rigole,
postsecondary school Mongolia, Nepal, the sample before and during the A. (2021) [89]
and tertiary levels Pakistan (Punjab pie. 5 ' '

region), Sierra Leone
and Zimbabwe.

COVID-19 pandemic.

Primary, secondary and

14 higher education

Ethiopia, India, Peru
and Vietnam

The sample for this
research consisted of
learners/students in
primary education
(5-11 years), secondary
education (12-18 years)
and higher education
(19-26 years).

This study was conducted
by Young Lives (YL) in
Ethiopia, and two states in
India, Peru and Vietnam
to identify which
socio-demographic groups
benefit more from
distance education.

Quantitative research
methods—survey

Hossain, M (2021) [90]
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Table 4. Cont.

No. Type of Education Country/Region Sample Size Objective Study Design References
ngotsesaf}?: iigi? This study was conducted Phillips, L. G., Cain, M
Early childhood, (mainly from Australia, The sample surveyed to explore teachers’ Qualitative research Ritchi}z ,] .Ca.r,n belll C.,
15 primary school and y ! amp Y experiences of the impact of A Poetl, -
New Zealand, consisted of 624 teachers. . methods—phenology Davis, S., Brock, C., and
secondary school Sineapore and COVID-19 in Joosa, E. (2021) [91]
8P different countries. T ’
the USA)
This study investigated the
. effect of the COVID-19
16 Primary school Norwa iggteﬁtzfnzézci ftllrsjfc_lr:ger e pandemic and emergency Quantitative research iﬁjlr,l-lctieihlejg iraham/ >
y y sample for this SEJ d remote instruction on the methods—survey (2021) [92] T
P ¥ writing of first-grade ’
students in Norway:.
. This study etermined the .
17 Primarv school New South Wales, SAdtlc())thll OLfI 33?}&2?231‘516 impact of educational Quantitative research ﬁgﬁi s] "]Fr;z’;:l;;Mjﬁr’vé v
y Australia sam lepfof this stud disruption in the COVID-19  methods—survey (2021) '[5'(’)] sgart, W
p Y process on student success. '
Eight primary school Z::Z t?;i?;?ﬁig_mf:dtehe Qualitative research Arzaqi, R.N. and
18 Primary school Indonesian teachers formed the teachers in onlinegclasses methods—a case study Romadona, N., E.
sample for this research. during the pandemic design. (2021) [93].
. . Eight primary school This study identified the Qualitative research Sanhadi Rahayu, F. E., and
19 Primary school Indonesian teachers formed the methods—case study .
. challenges faced by teachers. . Asanti, C. (2021) [84].
sample for this research. design.
A total of 97,073 primary The learning losses of Hallin. A. E.. Danielsson
20 Primarv school Swedish school pupils (grades 1-3)  primary school pupils Quantitative research H No,r détri.jl T and !
y were included in the (grades 1-3) was examined methods—LegiLexi data Fé{ith L (2022)’[9‘4]
sample for this study. in this study. T '
. . Wolf, S., Aurino, E.
. This study examined Y o
A total of 1844 primary . . . oL Suntheimer, N. M.,
21 Primary school Ghana school pupils formed the learning experiences during  Quantitative research Avornyo, E. A, Tsinigo, E.,

sample for this study.

the ten months of school
closures in Ghana.

methods—survey

Jordan, J., and Behrman, J.
R. (2022) [95].
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Table 4. Cont.

No. Type of Education Country/Region Sample Size Objective Study Design References
The sample for this
{?;ea:ecilcﬁc;rg?:zzihzisfour This study explored teachers’
( fori— ear-olds), four and parents’ perspectives on
internZtional réschool the impact of Qualitative research
» Preschool US. California teachers (for £ and physical/social distancing methods—semi- Watts, R., and Pattnaik, J.
’ 5-year-olds), three US and school closure policies structured (2022) [96].
kii dergarter,l teachers on children’s interview
(for 5-year-olds) and four il(:xj/leol_smrr(:ctef’? al
US parents of 4- and P ’
5-year-olds.
The sample for this This study investigated the
researchlx)/vas made up of impact of school closures Quantitative research
23 Primary education Italy . aeup during the pandemic on the Contini et al. (2022) [97]
children from primary . . methods—survey
schools in Ttaly mathematics skills of
’ primary school children.
. The representations young
Approximately 250 . . .
24 Early education Spain prIi)rI;ary schoo}ll children children use to express their Mixed research methods Zaballa, I, Merino, M., and
. . . knowledge of plant life were Villarroel, J. D. (2022) [98].
participated in this study:.
" investigated in this study.
. This study aimed to model L Monroy-Gémez-Franco, L.,
. . All st udents studying in the possible long-term Quantitative res.earch Vélez-Grajales, R., and
25 All levels of education Mexico Mexico formed the sample ; . methods—Mexican .
for this stud effects of the epidemic education database Lopez-Calva, L. E
¥ on learning. ’ (2022) [66].
The sample consisted of This study aimed to identify
private school teachers the challenges private school
% Primary education India working in low-, medium-  teachers face in low-, Qualitative research Pattnaik, J., Nath, N., and

and high-budget private
schools in two cities
in India.

medium- and high-budget
private schools in two cities
in India.

methods—phenology

Nath, S. (2022) [14].
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Table 4. Cont.

No. Type of Education Country/Region Sample Size Objective Study Design References
The study used secondary
data sources, including the
National Family Health
Survey (2019-20) and the
National Sample Survey
(2017-18) and some recent
reports, including the This study aimed to identify
Lancet COVID-19 (2021) the learning losses caused b Quantitative research
27 All levels of education India and Azim Premji 5 Y Singh (2022) [65]
Foundation Report schgol closures methods—survey
P during COVID-19.
(2021), to regenerate the
relevant data for analysis.
In addition, reports
on learning loss
(UNICEF, 2020) and ASER
(Banerjee, 2020) were
extensively reviewed.
Children aged 4-6 enrolled  The heterogeneity of these Odriozola-Gonzalez, P.,
28 Preschool education Uruguay in kindergarten classes for  effects across different Quantitative research Planchuelo-Gémez, A.,
4- and 5-year-olds formed  socio-economic settings was  methods—survey Irurtia, M. J., and de
the sample for this study. explored in this study. Luis-Garcia, R. (2022) [99]
This study evaluated the
The sample for this study effects of school closures
. . . consisted Off p%‘imary Pased on standardisgd tests  Quantitative resgath Maldonado, J. E., and De
29 Primary education Belgium school pupils in the in the last year of primary methods—descriptive Wi
. . . . itte, K. (2022) [57].
Dutch-speaking Flemish school in the analysis
region of Belgium. Dutch-speaking Flemish
region of Belgium.
This study examined the
learning losses experienced
Primary school classroom by primary school Qualitative research Sulak, S. E., and
30 Primary education Turkey teachers were included in  pupils in the distance method (case study)— Capanoglu, A. S.

the sample for this study.

learning process, in line
with the opinions of
classroom teachers.

content analysis

(2022) [100].
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Table 4. Cont.

No. Type of Education Country/Region Sample Size Objective Study Design References
This research aimed to
discover teachers” opinions
. . This study’s sample about the.learmng losses Qualitative research Tung, Z., and Gok, B.
31 Primary education Turkey . . and solutions that are method—content
included primary teachers. . (2022) [101].
thought to have occurred analysis
during the COVID-19
pandemic.
The study group . . . .
Primary education, comprised 35 teachers This study aimed to identify Qualitative research
. . the learning losses Uyar, A., and Kadan, O. F.
32 secondary education and  Turkey working in Hatay, Turkey, experienced by students in method (case (2022) [102]
high school education during the 20212022 P Y study)—content analysis '
. distance learning.
academic year.
. . Schuurman, T. M.,
The sample for this Ziltlesrihol?zhz);?;m:scdog}cie Quantitative, Henrichs, L. F,
33 Primary school Netherlands research consisted of p anonymised Schuurman, N. K.,

886 students in grades 3-5.

first school closure on
vulnerable groups of pupils.

achievement data

Polderdijk, S., and
Hornstra, L. (2023) [103].

Table 5. Characteristics of the included studies.

Research Name Authors Database Results of the Study
“As a Teacher, COVID-19 Means ... ”: Stories of How The COVID-19 pandemic has led to several negative
English Teachers in Asia Developed Resilience During Lee, H., and Yin, J. (2021) [82] Web of Science factors. These include lower academic standards,
the Pandemic increased learning deficits and a lack of social skills.
COVID-19 school closures and cumulative disadvantage: Gonzalez. S.. and Bonal. X This study found that the learning loss of the
Assessing the learning gap in formal, informal, and o T Wiley Online Library advantaged and the disadvantaged students were at

non-formal Education

(2021) [83]

different levels in favour of the advantaged group.

Building back better to avert a learning catastrophe:
Estimating learning loss from COVID-19 school
shutdowns in Africa and facilitating short-term and

long-term learning recovery

Angrist, N., de Barros, A., Bhula,
R., Chakera, S., Cummiskey, C.,
DeStefano, J., and Stern, J.

(2021) [47]

Science Direct

This study concluded that a child’s learning loss in
grade 3 could lead to a 2.8-year learning loss by

grade 10.
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Research Name

Authors

Database

Results of the Study

COVID-19 learning losses: Early grade reading in
South Africa

Ardington, Wills and Kotze
(2021) [85]

Science Direct

This study found short-term learning losses in
reading for 2nd and 4th graders in South Africa.

Modelling the long-run learning impact of the COVID-19
learning shock: Actions to (more than) mitigate loss.

Kaffenberger, M. (2021) [46]

Science Direct

This study found a high rate of learning loss among
students after schools were closed during
the pandemic.

Emotional geographies of teaching online classes during
COVID-19 pandemic: a case study of Indonesian
first-grade elementary school teachers

Sanhadi Rahayu, F. E., and Asanti,
C. (2021) [84]

Taylor & Francis Online

The research found that during the COVID-19
epidemic, problems such as teacher—student
alienation and learning loss occurred.

Responses to COVID-19 From Non-State School Leaders
in Latin America, Sub-Saharan Africa, and India: A Call
for Educational Equity

Cordeiro, P. A., Gluckman, M., and
Johnson, A. (2021) [61]

Web of Science

As a result of the research, it was found that the lack
of infrastructure needs and the lack of internet access
increase learning losses.

Learning loss due to school closures during the

Engzell, P, Frey, A., and Verhagen,

As a result of the research, it was found that the loss
of learning during the closure of schools is
approximately 3%, or 1/5 of an academic year, with

COVID-19 pandemic M. D. (2021) [36] ERIC values of 0.08 standard deviation. It was also found
that the loss of learning was 60% for children from
families with a low level of education.

.. . , . As a result of this research, it was found that the most
Examining first-grade teachers’ experiences and Uzun, E.M,, Kar, E. B, and critical problem in compulsory distance learning
app roaches regardl'ng the imp act of the COVID-19 Ozdemir, Y. (2021) [86] ERIC during the COVID-19 pandemic process was student
pandemic on teaching and learning ) .

earning loss.
Teachers’ views on compensating learning losses caused ~ Baysal, E. A., and Giirbiiz, O. C. A. This §tudy found that the courses Wlt}.l the hlghest
. . Google Scholar learning loss were Turkish, mathematics, science,

during the COVID-19 pandemic. K. (2021) [87] . . .
physics, chemistry and English.

Action and Reaction of Pre-Primary and Primary Slachl:.)amdo?u,.D. L, K0t51og, O.. S., This .stl}dy examined .comphance with COVID.—19

. . . Chatziparasidis, G., Papagiannis, . restrictions among children aged 4-12 and the impact

School-Age Children to Restrictions during COVID-19 - Web of Science . , . .

Pandemic in Greece D., Vavougios, G. D., Gogou, E., of school closures on children’s educational, social,

and Gourgoulianis, K. I. (2021) [88] economic and psychological outcomes.

The Kindergarten Headmaster’s View of the Potential for Arzagi R.N.. and Romadona. N This study aimed to identify learning losses caused

Learning Loss in Early Childhood Education during ay = N T Google Scholar by online and home-based learning during the

Pandemic COVID-19

F. (2021) [93]

COVID-19 epidemic.
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Research Name Authors Database Results of the Study
The research found learning losses in reading,
The effect of school closures on standardised student Maldonado, J. E., and De Witte, K. Wiley writing, mathematics and language learning. It was

test outcomes

(2022) [57]

also found that learning losses were higher in schools
with disadvantaged pupils.

Challenges to Remote Instruction During the Pandemic:

A Qualitative Study with Primary Grade Teachers
in India

Pattnaik, J., Nath, N., and Nath, S.

(2022) [14]

Science Direct

The study found that primary school students’
limited access to technological devices and the
internet at home, limited amount of time spent with
their parents, low educational attainment,
unfamiliarity with the use of digital devices and
limited participation in the distance learning process
required by the school resulted in high rates of
learning loss among students.

The potential effects of the COVID-19
pandlearningearnings

Monroy-Gémez-Franco, L.,
Vélez-Grajales, R., and
Lopez-Calva, L. E. (2022) [66]

Science Direct

The study found that a third of the information
learned in a year is lost when students did not attend
class in-person during the COVID-19 epidemic. It
was also found that the learning loss of students
studying in rural areas was more than three times
that of students studying in central schools.

Children’s drawing of plant life in the time of COVID-19:

An analysis of the changes related to colour and two
years-year period

Zaballa, I., Merino, M., and
Villarroel, J. D. (2022) [98]

Web of Science

Due to the closure of schools during the COVID-19
pandemic, primary school children were found to
have suffered severe learning losses.

Who Lost the Most? Mathematics Achievement during
the COVID-19 Pandemic

Contini et al. (2022) [97]

Web of Science

The study found that children from lower-income
and less-educated families in schools that closed
during the COVID-19 epidemic experienced high
rates of learning loss. In addition, it was found that
the course in which students experienced the most
significant loss of learning during the COVID-19
epidemic was mathematics.

School closures: Facing challenges of learning loss
in india

Singh, C. B. (2022) [65]

ERIC

This study found that disadvantaged primary school
children experience greater learning loss because
their learning resources are minimal. This learning
loss is more pronounced at the primary school level
due to a lack of home resources and digital tools.
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Authors

Database

Results of the Study

School readiness losses during the COVID-19 outbreak.
A comparison of two cohorts of young children

Gonzalez et al. (2022) [99]

ERIC

During the COVID-19 pandemic, toddlers showed
learning losses in motor and cognitive development
and impaired attitudes to learning and internalising
behaviour (range 0.13-0.27 SD). For students with a
low socio-economic status, the learning losses were
more pronounced.

Examining the learning losses experienced in the distance
education process in line with the opinions of
classroom teachers.

Sulak, S. E;’ Cetinkaya, S., and
CAPANOGLU, A. S. (2022) [100]

Google Scholar

During the COVID-19 pandemic, it was found that
the students who experienced the most significant
loss of learning were those in the mathematics and
Turkish language courses.

Examination of the opinions of classroom teachers about
learning losses that occurred during the
COVID-19 pandemic.

Tung, Z., and GOk, B. (2022) [101]

Google Scholar

It is noted that students may have experienced
learning losses due to some psychological situations
they experienced during the COVID-19 pandemic,
the fear of losing loved ones, the fear of being ill,
stress, domestic unrest and difficulties in accessing
distance learning.

Teachers” Opinions on Students’ Learning Losses During
the COVID-19 Pandemic: A Case Study

Uyar, A., and Kadan, O. F.
(2022) [102]

Google Scholar

The research found that students generally
experienced learning losses in all courses. Another
conclusion of the study was that Web 2.0 tools should
be used, internet access should be provided,
equipment support should be provided,
infrastructure problems should be solved, fun
activities should be added, and materials should be
used to prevent learning losses in distance learning.

Potential effects of COVID-19 school closures on
foundational skills and Country responses for mitigating
learning loss

Conto, C. A., Akseer, S., Dreesen,
T., Kamei, A., Mizunoya, S., and
Rigole, A. (2021) [89]

Science Direct

This study found that skipping or dropping out of
school was associated with lower literacy and
numeracy scores. It was also concluded that countries
are generally not doing enough to enable children to
learn, prevent early school leaving or reduce learning
loss, especially for marginalised and

preschool children.
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Database

Results of the Study

Unequal experience of COVID-induced remote schooling
in four developing countries

Hossain, M. (2021) [90]

Science Direct

This study found that students from more affluent
families, urban areas and all countries with internet
access were more likely to undertake

distance learning.

No learning loss in Sweden during the pandemic:
Evidence from primary school reading assessments

Hallin, A. E., Danielsson, H.,
Nordstrom, T., and Filth, L.
(2022) [94]

Science Direct

The study concluded that word decoding and
reading comprehension scores were not lower than
before the pandemic, that students with a low
socio-economic status were not particularly affected,
and that the proportion of students with poor
decoding skills did not increase during the pandemic.
These findings correlate with the Swedish education
programme initiation during the pandemic.

Remote learning engagement and learning outcomes
during school closures in Ghana

Wolf, S., Aurino, E., Suntheimer, N.

M., Avornyo, E. A., Tsinigo, E.,
Jordan, J., and Behrman, J. R.
(2022) [95]

Science Direct

This study found that there had been post-pandemic
learning losses compared to pre-pandemic learning
outcomes in Ghana. It also found that children with
food insecurity and a low socio-economic status and
those in public schools performed worse than

their peers.

Perspectives of Parents and Teachers on the Impact of the
COVID-19 Pandemic on Children’s Socio-Emotional
Well-Being

Watts, R., and Pattnaik, J.
(2022) [96]

Springer

This study found that social deprivation, such as a
lack of friendship, peer learning and communication,
loss of playtime and lack of socialisation, affected
children’s socialisation skills, development of
higher-order thinking, mental health and activity
levels. In addition, their children exhibited
externalising behaviours such as externalising,
tantrums, seeking negative attention, aggression,
lying and disrespect.
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The impact of COVID-19 on student learning in New
South Wales primary schools: an empirical study

Gore, ], Fray, L., Miller, A., Harris,

J., and Taggart, W. (2021) [56] Springer

This study found no significant difference in student
achievement growth between 2019 and 2020, as
measured by the Advanced Mathematics and
Reading Achievement Tests. However, the year 3
cohort in the least-advantaged schools (ICSEA < 950)
experienced two-month-stunted growth in
mathematics, while year 3 students in mid-ICSEA
schools (950-1050) achieved two months of additional
growth. No significant differences were found for
Indigenous students or students in regional locations.

Learning Loss in Vulnerable Student Populations After
the First COVID-19 School Closure in The Netherlands

Schuurman, T. M., Henrichs, L. E,
Schuurman, N. K., Polderdijk, S.,
and Hornstra, L. (2023) [103]

Taylor & Francis Online

This study found that school closures caused a
discontinuity in students” achievement growth on
national standardised tests. It resulted in an average
learning loss of 2.47 months in mathematics and
2.35 months in reading comprehension beyond the
school closure period.

Surveying and resonating with teacher concerns during
COVID-19 pandemic

Phillips, L. G., Cain, M., Ritchie, J.,
Campbell, C., Davis, S., Brock, C.,
and Joosa, E. (2021) [91]

Taylor & Francis Online

This study concluded that online learning,
connecting/communicating with students and
families, teaching quality and workload and valuing
and investing in education and teacher
professionalism address these issues.

Learning Loss During the COVID-19 Pandemic and the
Impact of Emergency Remote Instruction on First Grade
Students” Writing: A Natural Experiment

Skar, G. B. U., Graham, S., and

Huebner, A. (2021) [92] Science Direct

This study found that first-grade students during the
pandemic had lower scores for writing quality,
handwriting fluency and attitudes towards writing
than their first-grade peers, who were tested one year
earlier, before the onset of the COVID-19 pandemic.
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Emotional geographies of teaching online classes during
COVID-19 pandemic: a case study of Indonesian
first-grade elementary school teachers

Sanhadi Rahayu, F. E., and Asanti,
C. (2021) [84]

Taylor & Francis Online

This study suggests that teachers experience negative
emotions that lead them to emotional detachment
when encountering problems such as uncooperative
parents, excessive working hours, limited resources,
teacher—student alienation, learning loss, demands of
school rules and disagreements among colleagues. In
addition, teachers admitted that having cooperative
parents and supportive principals helps them to

feel positive.

Modeling Reading Ability Gain in Kindergarten Children
during COVID-19 School Closures

Bao, X., Qu, H., Zhang, R., and
Hogan, T. P. (2020). [69]

Web of Science

According to this study, the rate of reading gain for
kindergarten children during COVID-19 school
closures without formal face-to-face instruction will
decrease by 66% (2.46 vs. 7.17 points/100 days)
compared to the business-as-usual scenario, resulting
in a 31% lower reading gain from 1 January 2020 to

1 September 2020.
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6. Issues Caused by the COVID-19 Pandemic

There are many possible reasons for the learning losses experienced by students dur-
ing the COVID-19 pandemic. Figure 2 shows a list of causes and the number of studies that
reported causes. Family opportunities, educational support for children after the pandemic
and economic factors caused learning losses in students [36,83,90,94,95,97,100,101]. In addi-
tion, it has been found that some psychological situations experienced by students during
the COVID-19 pandemic may have caused learning losses due to the effects of the fear of
losing loved ones, fear of being sick, stress, domestic unrest and difficulties in accessing
distance education [101]. It was observed that in the existing studies in the literature,
there are various suggestions for how the learning losses experienced can be compensated
for [100]. It has been stated that to prevent learning losses in the distance education process,
it is necessary to use Web 2.0 tools, provide internet access, provide equipment support,
eliminate infrastructure problems, add fun activities and use materials [102]. It is also
recommended that intensive learning programmes be implemented to reduce learning
losses [46].

Learning Losses

House Conditions

I 10

Lack of family support

Communication problems

Inadequate use of technology

Impacts

Psychosocial problems

I

Lack of technological infrastructure

. >

Inequality

I 13

economic worries

I ©

Lack of physical space

I 12

0 2 4 6 8 10 12 14 16 18 20

Number of papers

Figure 2. Reasons for the effects of COVID-19 on early childhood education were identified from the
review articles (n = 33). Note: more than one reason may be discussed in some papers.

7. Impact of Early Childhood Learning Loss

Looking at studies of pandemic periods prior to the COVID-19 pandemic, it is clear
that there will be both short- and long-term negative consequences for many children, who
are particularly vulnerable in early childhood, when their brains are developing rapidly
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and are very sensitive [51]. The first results on the impacts of the COVID-19 pandemic were
obtained from parents and concerned the emergence of problems in the behaviour and
mental state of children starting from the first wave of the pandemic [104]. These outcomes
will adversely affect all early childhood age groups affected by the process. On the contrary,
only some age groups are considered early childhood [54]. It is estimated that the learning
problems experienced by children during the COVID-19 pandemic will have an impact for
many years, especially in early childhood, when mental development is at a high level,
and children are most receptive to learning [103]. The results of this literature review
support this prediction [56,57,85,89,91,92,96,103]. Angrist et al. (2021) [47] found that one
year of learning loss occurred during COVID-19, based on data from early childhood
assessments in Ethiopia, Kenya, Liberia, Tanzania and Uganda. It was concluded that
learning losses for a child in grade 3 could result in 2.8 years of learning loss by grade 10 [47].
However, according to research by Schuurman et al. (2021) [103], school closures due to the
COVID-19 pandemic led to declines in students” academic performance, with a learning loss
of 2.47 months in mathematics and 2.35 months in reading comprehension during school
closures. These findings are not limited to these studies. Scientific studies in different
countries [39], as well as current estimates and similar results [105], have shown that
learning losses are severe in returning students in early childhood [106].

8. Comparison between Learning Losses in Early Childhood Education and Learning
Losses in Other Education Levels Due to COVID-19

The level of learning loss experienced by early childhood students is high. For ex-
ample, both Maldonado and De Witte (2022) [57] and Kuhfeld et al. (2020) [33] found
that early childhood students experienced learning losses in certain subjects during the
COVID-19 pandemic and were more affected than secondary school students. Similarly,
Tomasik et al. (2021) [107] found that early childhood students were more affected than
secondary students during the COVID-19 pandemic. While secondary school students were
not found to have a loss of learning, early childhood students were. This is consistent with
literature showing that early childhood students may be more vulnerable than secondary
school students due to differences in developmental and cognitive abilities [39,84].

Similarly, a study conducted in Australia by Gore et al. (2021) [56] found that students
in early childhood education in low-ICSEA schools were mainly more affected by the
pandemic and experienced greater learning losses in mathematics and reading than those
in other grades. It has been observed that these early childhood learning losses occur
particularly in mathematics. The closure of schools due to the COVID-19 pandemic caused
a decrease in the academic success of students in early childhood, with the closure of
schools, and thus the discontinuation of mathematics courses [56,57,87,97,100], lasting an
average of 2.47 months. This has been shown to cause a learning loss of 2.35 months in
comprehension [103]. However, in a study found in the literature, from interviews with
teachers, the courses for which students experienced the greatest learning loss were Turkish,
mathematics, science, physics, chemistry and English.

On the other hand, students experienced less learning loss in social studies, biology,
geography, history, music and art [87]. Again, a study on the learning losses experienced
during the COVID-19 pandemic found that the students who experienced the greatest
extent of learning loss were those taking mathematics, followed by Turkish [100]. Reports
of learning losses are shown in Figure 3.
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Figure 3. Early childhood education learning losses due to COVID-19 (n = 33). Note: more than
one reason may be discussed in some papers.

9. Conclusions and Discussion

This research involved a systematic review of studies on learning losses in early
childhood during the COVID-19 pandemic, published in the Web of Science, ERIC and
Google Scholar databases, selected using specific criteria and published between 2020 and
2023. After reviewing the relevant databases, 33 studies were found to meet the previously
established criteria. It was observed that the studies included in the review were mainly
published between 2021 and 2023. As a result of the systematic review of these studies,
it was found that there were significant learning losses in early childhood during the
COVID-19 pandemic. Various reasons have been identified for these losses, and various
proposals for their mitigation have been made.

Research on the impact of previous pandemics and disasters clearly shows that there
will be both immediate and long-term negative consequences for many children, partic-
ularly those in early childhood, when brain development is still rapid and highly sensi-
tive [51]. Early evidence during the COVID-19 pandemic shows an increase in behavioural
problems in children since the pandemic, along with parents reporting mental health
problems [104]. These impacts will adversely affect all early childhood age groups. On
the contrary, only some age groups are considered early childhood [54]. It is estimated
that the learning problems experienced by children during the COVID-19 pandemic will
have an impact for many years, especially in early childhood, when mental develop-
ment is at a high level and most open to learning [103]. The literature review results
support this prediction [36,47,57,66,85,103]. Angrist et al. (2021) [47], using data from
early childhood assessments in Ethiopia, Kenya, Liberia, Tanzania and Uganda, found a
learning loss equivalent to one year during COVID-19. It was concluded that the learning
loss for a child in grade 3 could reach 2.8 years by grade 10 [47]. The research con-
ducted by Schuurman et al. (2023) [103] showed that the closure of schools due to the
COVID-19 pandemic led to a decline in students” academic performance and a learning
loss of 2.47 months in mathematics and 2.35 months in reading comprehension during the
closure period. These findings are not limited to these studies. Scientific studies conducted
in different countries [39], as well as current estimates and similar results [105], have shown
that learning losses are severe for early childhood returnees [106].
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Children removed from the face-to-face education system during the COVID-19 pan-
demic faced an educational process integrated into the distance education system. Along
with this process, other factors considered included being deprived of technological infras-
tructure and the internet [14,61] and the education and economic level of families [64]; other
causes of learning loss included the region [66], the inability of students in early childhood
to carry out the educational process on their own [39] and the lack of interaction of students
with the school and the teacher [14]. These situations, which cause the emergence of learn-
ing losses, have been identified in the studies found in the scanned databases. In the study
conducted by Pattnaik, Nath and Nath (2022) [14], the primary school students included in
the participant group had no access to technological devices at home and limited access to
internet data; they found that the limited time spent by parents with their children, students’
minimal level of education and unfamiliarity with the use of digital devices and the limited
participation of children in the school’s distance learning efforts caused profound learning
loss among students. Furthermore, according to the study conducted by Engzell, Frey and
Verhagen (2021) [36], children from families with a low level of education experienced a
loss of 60% of school-learned knowledge. In the study conducted by Sanhadi Rahayu and
Asanti (2021) [84], it was found that problems such as teacher-student alienation, learning
loss, demands for school rules and disagreements among colleagues were encountered
during the COVID-19 pandemic. Another study was carried out by Cordeiro, Gluckman
and Johnson (2021) [61]. According to this study, infrastructure and system problems that
prevent access to the internet increase learning loss.

The emergence of several negative factors, such as the decline in academic standards,
the widening of the learning gap and the lack of social skills during the COVID-19 pan-
demic, have resulted in learning losses [82]. This is because COVID-19 disrupts daily life
and leaves many families uncertain about the future (Glynn et al., 2021) [108]. Studies show
that the COVID-19 pandemic has harmed the mental health of adults and their children,
leading to learning losses in young children, and that these effects are widespread and
lasting [109,110]. Given that there is some evidence that unpredictable situations in early
childhood constitute an essential source of stress that may lead to impaired neurodevel-
opment and risk of psychopathology [108,111-113], it seems likely that this is a situation
that negatively affects children’s mental health [108]. Such psychological situations caused
by the pandemic, including fear of losing loved ones in early childhood, fear of being sick,
stress, domestic unrest and difficulties in accessing distance education, also cause student
learning losses [101].

In general, the literature examining the impact of the learning process during the
COVID-19 pandemic on early childhood students is limited in terms of the number of
studies available, the geographical regions analysed and the number of students involved.
This finding highlights the need for further research. Given that the issue of learning loss
during and as a result of the pandemic is new, it is apparent why educational researchers
have only just begun to investigate the learning losses experienced by students. However,
more research is needed on how school closures affected student learning during the
COVID-19 pandemic. In addition, the diversity of countries and regions where studies
are conducted could be improved. Belgium, The Netherlands, Switzerland, Spain, the
United States and Australia are examples of countries where studies have been conducted.
Research that provides findings for a diverse range of countries and regions will fill the
gap in the literature. Therefore, to obtain more accurate results, schools must continue
investigating the learning loss associated with COVID-19 due to closures and distance
learning strategies.

The importance of learning for children has been emphasised in many international
documents. Article 28 of the United Nations Convention on the Rights of the Child [114]
states that every child has the right to education. This is supported by the EU Charter of
Fundamental Rights, Article 14, which states that everyone has the right to free access to
education and training [115]. The school and home environments, and the relationship
between the two, critically impact children’s learning opportunities, achievements, motiva-
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tion and confidence, especially in times of global crisis [116]. It is generally accepted that
sudden changes in children’s routines and learning styles are harmful (UNICEF, n.d.) [117].

Much of the literature that emerged during the global COVID-19 pandemic [118-124]
revealed its adverse effects on children. This crisis situation affected children’s participation
in learning by triggering stress, lack of self-efficacy, fatigue and burnout. Both SDG 4.2.,
“Ensure that, by 2030, all girls and boys have access to a quality pre-primary education
that prepares them for primary education”, and SDG4., “Provide inclusive and equitable
quality education and promote lifelong learning opportunities for all”, are relevant in this
context. UN member states plan to achieve these goals by 2030.

Many difficulties have been encountered in the early childhood education process,
such as difficulty accessing online learning during the pandemic, lack of resources, lack of
support from adults and lack of direct communication with teachers. These barriers are
also barriers to achieving the Sustainable Development Goals. The extent of learning losses
in early childhood shows that without aggressive policy measures, shocks to schooling and
the economy will deepen the learning crisis. Children who are forced out of school may
not return; those who do return will have lost critical periods for learning. In addition, the
inequality between rich and poor families will widen as poor households are hit hard by
the economic crisis.

Beyond the short-term effects of the pandemic, countries will experience significant
long-term losses in human capital due to a lack of education. However, there is only one
thing that needs to be done to reduce these negativities and turn them into long-term
improvements: the realisation of quality education starting from early childhood. Quality
education is critical to building a more inclusive and sustainable development process.
From this perspective, if our focus is on sustainability, the future state of education depends
on what we do in today’s schools. Therefore, policies for equity and inclusive education
are needed now more than ever to secure and strengthen the right to education in the
context of achieving the UN Sustainable Development Goals. Starting with early childhood
education, we should put quality education and sustainable development at the centre
of learning. Students of today and tomorrow must be inspired to create new visions and
paradigms to make this world a better place.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/su15076199/s1, please see supplementary materials for PRISMA checklist.

Author Contributions: Conceptualization, M.U. and E.Z.; methodology, M.U. and E.Z.; validation,
MU, E.Z, S.P. and M.K; formal analysis, M.U., E.Z,, S.P. and M.K,; investigation, M.U., E.Z., S.P.
and M.K,; writing—original draft preparation, M.U. and E.Z.; writing—review and editing, S.P.;
visualization, M.U., E.Z., S.P. and M.K.; supervision, S.P. and M.K.; project administration, M.U., S.P.
and M.K. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.

1. Broche-Pérez, Y.; Fernandez-Fleites, Z.; Jiménez-Puig, E.; Fernandez-Castillo, E.; Rodriguez-Martin, B. Rodriguez-Martin, Gender
and fear of COVID-19 in a Cuban population sample. Int. |. Ment. Health Addict. 2022, 20, 83-91. [CrossRef]

2. Chung, G,; Lanier, P.; Wong, P.Y.J. Mediating Effects of Parental Stress on Harsh Parenting and Parent-Child Relationship during
Coronavirus (COVID-19) Pandemic in Singapore. . Fam. Violence 2020, 37, 801-812. [CrossRef]

3. Faisal, R.A.; Jobe, M.C.; Ahmed, O.; Sharker, T. Mental Health Status, Anxiety, and Depression Levels of Bangladeshi University
Students During the COVID-19 Pandemic. Int. |. Ment. Health Addict. 2021, 20, 1500-1515. [CrossRef] [PubMed]


https://www.mdpi.com/article/10.3390/su15076199/s1
https://www.mdpi.com/article/10.3390/su15076199/s1
http://doi.org/10.1007/s11469-020-00343-8
http://doi.org/10.1007/s10896-020-00200-1
http://doi.org/10.1007/s11469-020-00458-y
http://www.ncbi.nlm.nih.gov/pubmed/33424514

Sustainability 2023, 15, 6199 25 of 29

10.
11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Soriano, J.B.; Murthy, S.; Marshall, J.C.; Relan, P; Diaz, ].V. A clinical case definition of post-COVID-19 condition by a Delphi
consensus. Lancet Infect. Dis. 2022, 22, e102-e107. [CrossRef] [PubMed]

Tai, D.B.G.; Shah, A.; Doubeni, C.A; Sia, 1.G.; Wieland, M.L. The Disproportionate Impact of COVID-19 on Racial and Ethnic
Minorities in the United States. Clin. Infect. Dis. 2021, 72, 703-706. [CrossRef] [PubMed]

Yao, H.; Liu, W.; Wu, C.-H.; Yuan, Y.-H. The imprinting effect of SARS experience on the fear of COVID-19: The role of Al and big
data. Socio-Econ. Plan. Sci. 2022, 80, 101086. [CrossRef]

Carter, R.A,, Jr.; Rice, M.; Yang, S.; Jackson, H.A. Self-regulated learning in online learning environments: Strategies for remote
learning. Inf. Learn. Sci. 2020, 121, 321-329. [CrossRef]

Fischer, C.; Baker, R; Li, Q.; Orona, G.A.; Warschauer, M. Increasing Success in Higher Education: The Relationships of Online
Course Taking with College Completion and Time-to-Degree. Educ. Eval. Policy Anal. 2022, 44, 355-379. [CrossRef]

Martin, E; Borup, J. Online learner engagement: Conceptual definitions, research themes, and supportive practices. Educ. Psychol.
2022, 57, 162-177. [CrossRef]

Tate, T.; Warschauer, M. Equity in online learning. Educ. Psychol. 2022, 57, 192-206. [CrossRef]

Xu, D.; Solanki, S.; Fink, J. College Acceleration for All? Mapping Racial Gaps in Advanced Placement and Dual Enrollment
Participation. Am. Educ. Res. ]. 2021, 58, 954-992. [CrossRef]

Chetty, R.; Hendren, N.; Friedman, J.; Stepner, M. The Opportunity Insights Team. The Economic Impacts of COVID-19: Evidence from
a New Public Database Built Using Private Sector Data; National Bureau of Economic Research: Cambridge, MA, USA, 2020.
Liefshitz, I.A. The Learning of Teaching: A Portrait Composed of Teacher Voices. Harv. Educ. Rev. 2020, 90, 349-370. [CrossRef]
Pattnaik, J.; Nath, N.; Nath, S. Challenges to Remote Instruction During the Pandemic: A Qualitative Study with Primary Grade
Teachers in India. Early Child. Educ. J. 2022, 51, 675-684. [CrossRef] [PubMed]

Tarasawa, B. Learning during COVID-19: Initial Research Findings and 5 Things We Can Do. 2020. Available online: https://www.
nwea.org/blog/2020/learning-during-covid-19-initial-research-findings-and-5-things-we-can-do/ (accessed on 15 November 2022).
Bacher-Hicks, A.; Goodman, J.; Mulhern, C. Inequality in household adaptation to schooling shocks: Covid-induced online
learning engagement in real time. |. Public Econ. 2021, 193, 104345. [CrossRef] [PubMed]

Domina, T.; Renzulli, L.; Murray, B.; Garza, A.N.; Perez, L. Remote or Removed: Predicting Successful Engagement with Online
Learning during COVID-19. Socius Sociol. Res. A Dyn. World 2021, 7, 2378023120988200. [CrossRef]

Erlam, G.D.; Garrett, N.; Gasteiger, N.; Lau, K.; Hoare, K.; Agarwal, S.; Haxell, A. What Really Matters: Experiences of Emergency
Remote Teaching in University Teaching and Learning During the COVID-19 Pandemic. Front. Educ. 2021, 6, 639842. [CrossRef]
Aguilar, S.J.; Galperin, H.; Baek, C.; Gonzalez, E. When School Comes Home: How Low-Income Families Are Adapting to
Distance Learning. A Report from the USC Rossier School of Education and the USC Annenberg School for Communication and
Journalism. 2020. Available online: https://edarxiv.org/su8wk/ (accessed on 15 November 2022).

Chandra, S.; Chang, A.; Day, L.; Fazlullah, A ; Liu, J.; McBride, L.; Mudalige, T.; Weiss, D. Closing the K—12 Digital Divide in the
Age of Distance Learning; Common Sense and Boston Consulting Group: Boston, MA, USA, 2020.

Malik, S.; Lowast, S.M.; Tyagi, H.K. A study of parent’s opinion on online teaching in Delhi-NCR schools. Indian ]. Sci. Technol.
2020, 13, 4351-4363. [CrossRef]

Squire, K.D. From virtual to participatory learning with technology during COVID-19. E-Learn. Digit. Media 2022, 19, 55-77.
[CrossRef]

Fitzpatrick, B.R.; Berends, M.; Ferrare, ].J.; Waddington, R.J. Virtual Illusion: Comparing Student Achievement and Teacher and
Classroom Characteristics in Online and Brick-and-Mortar Charter Schools. Educ. Res. 2020, 49, 161-175. [CrossRef]

Hart, C.M.; Friedmann, E.; Hill, M. Online Course-taking and Student Outcomes in California Community Colleges. Educ. Financ.
Policy 2018, 13, 42-71. [CrossRef]

Kofoed, M.; Gebhart, L.; Gilmore, D.; Moschitto, R. Zooming to class?: Experimental evidence on college students’ online learning
during COVID-19. SSRN Electron. J. 2021, 14356. [CrossRef]

McCoy, D.C,; Cuartas, J.; Behrman, J.; Cappa, C.; Heymann, J.; Lépez Boo, E; Lu, C.; Raikes, A.; Richter, L.; Stein, A.; et al. Global
estimates of the implications of COVID-19-related preprimary school closures for children’s instructional access, development,
learning, and economic wellbeing. Child Dev. 2021, 92, e883—899. [CrossRef]

Orlov, G.; McKee, D.; Berry, J.; Boyle, A.; DiCiccio, T.; Ransom, T.; Rees-Jones, A.; Stoye, J. Learning during the COVID-19
pandemic: It is not who you teach, but how you teach. Econ. Lett. 2021, 202, 109812. [CrossRef]

Geven, K.; Hasan, A. Learning Losses in Pakistan Due to COVID-19 School Closures; World Bank: Washington, DC, USA, 2020.
[CrossRef]

Cooper, H.; Nye, B.; Charlton, K.; Lindsay, J.; Greathouse, S. The effects of summer vacation on achievement test scores: A
narrative and meta-analytic review. Rev. Educ. Res. 1996, 66, 227-268. [CrossRef]

Fairchild, R.; Boulay, M. Summer Learning Loss: The Evidence and a Possible Solution. Available online: http//www.
whatkidscando.org/archives/whatslearned /whatifsummerlearning.pdf (accessed on 15 November 2022).

Andrabi, T.; Daniels, B.; Das, J. Human capital accumulation and disasters: Evidence from the Pakistan earthquake of 2005.
J. Hum. Resour. 2021, 0520-10887R1. [CrossRef]

Turner, K.L.; Hughes, M.; Presland, K. Learning Loss, a Potential Challenge for Transition to Undergraduate Study Following
COVID19 School Disruption. J. Chem. Educ. 2020, 97, 3346-3352. [CrossRef]


http://doi.org/10.1016/S1473-3099(21)00703-9
http://www.ncbi.nlm.nih.gov/pubmed/34951953
http://doi.org/10.1093/cid/ciaa815
http://www.ncbi.nlm.nih.gov/pubmed/32562416
http://doi.org/10.1016/j.seps.2021.101086
http://doi.org/10.1108/ILS-04-2020-0114
http://doi.org/10.3102/01623737211055768
http://doi.org/10.1080/00461520.2022.2089147
http://doi.org/10.1080/00461520.2022.2062597
http://doi.org/10.3102/0002831221991138
http://doi.org/10.17763/1943-5045-90.3.349
http://doi.org/10.1007/s10643-022-01331-4
http://www.ncbi.nlm.nih.gov/pubmed/35287284
https://www.nwea.org/blog/2020/learning-during-covid-19-initial-research-findings-and-5-things-we-can-do/
https://www.nwea.org/blog/2020/learning-during-covid-19-initial-research-findings-and-5-things-we-can-do/
http://doi.org/10.1016/j.jpubeco.2020.104345
http://www.ncbi.nlm.nih.gov/pubmed/34629567
http://doi.org/10.1177/2378023120988200
http://doi.org/10.3389/feduc.2021.639842
https://edarxiv.org/su8wk/
http://doi.org/10.17485/IJST/v13i42.1664
http://doi.org/10.1177/20427530211022926
http://doi.org/10.3102/0013189X20909814
http://doi.org/10.1162/edfp_a_00218
http://doi.org/10.2139/ssrn.3846700
http://doi.org/10.1111/cdev.13658
http://doi.org/10.1016/j.econlet.2021.109812
http://doi.org/10.1596/34659
http://doi.org/10.3102/00346543066003227
http//www.whatkidscando.org/archives/whatslearned/whatifsummerlearning.pdf
http//www.whatkidscando.org/archives/whatslearned/whatifsummerlearning.pdf
http://doi.org/10.3368/jhr.59.2.0520-10887R1
http://doi.org/10.1021/acs.jchemed.0c00705

Sustainability 2023, 15, 6199 26 of 29

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Kuhfeld, M.; Soland, J.; Tarasawa, B.; Johnson, A.; Ruzek, E.; Liu, . Projecting the Potential Impact of COVID-19 School Closures
on Academic Achievement. Educ. Res. 2020, 49, 549-565. [CrossRef]

Toker, T. Detecting Possible Learning Losses Due to COVID-19 Pandemic: An Application of Curriculum-Based Assessment. Int.
J. Contemp. Educ. Res. 2022, 9, 78-86.

Baz, B. An evaluation on possible learning losses of students during the Covid-19 pandemic. J. Prim. Educ. 2021, 3, 25-35.
Engzell, P; Frey, A.; Verhagen, M.D. Learning loss due to school closures during the COVID-19 pandemic. Proc. Natl. Acad. Sci.
USA 2021, 118, €2022376118. [CrossRef]

De Haas, M.; Faber, R.; Hamersma, M. How COVID-19 and the Dutch ‘intelligent lockdown’ change activities, work and travel
behaviour: Evidence from longitudinal data in The Netherlands. Transp. Res. Interdiscip. Perspect. 2020, 6, 100150. [CrossRef]
[PubMed]

UNESCO. 1.37 Billion Students Now Home as COVID-19 School Closures Expand, Ministers Scale up Multimedia Approaches to Ensure
Learning Continuity; UNESCO: London, UK, 2020.

Donnelly, R.; Patrinos, H.A. Learning loss during Covid-19: An early systematic review. Prospects 2021, 51, 601-609. [CrossRef]
[PubMed]

Domingue, B.W.; Hough, H.J.; Lang, D.; Yeatman, J. Changing Patterns of Growth in Oral Reading Fluency during the COVID-19
Pandemic. Working Paper. Policy Anal. Calif. Educ. PACE. 2021. Available online: https://edpolicyinca.org/publications/
changing-patterns-growth-oral-reading-fluency-during-covid-19-pandemic#:~:text=In%20Grades %202 %E2%80%934%2C %20
however,per%20day%20in%?20fall%202020 (accessed on 13 December 2022).

Forum, W.E. Oil Prices Could Remain Depressed for at Least a Year. Here’s Why. Am. Educ. Res. ]. 2020, 954-992. Available online:
https:/ /www.weforum.org/agenda/2020/04/ oil-prices-could-remain-depressed-for-at-least-a-year-heres-why/ (accessed on
13 December 2022).

Organisation For Economic Co-Operation and Development. Beyond Academic Learning First Results from the Survey of Social and
Emotional Skills; OECD Publishing: Paris, France, 2021. [CrossRef]

OECD (Organisation for Economic Cooperation and Development). The State Global Education 18 Months into the Pandemic; OECD
Publishing: Paris, France, 2021. Available online: https:/ /www.oecd-ilibrary.org/docserver/1a23bb23-en.pdf?expires=16337238
67&id=id&accname=guest&checksum=59A32AE2592F97C04C54978743CB811D (accessed on 15 November 2022).

UNICEF. The Formative Years Early Childhood Development the Promise of Investing. 2019, pp. 1-12. Available online:
https:/ /data.unicef.org/resources/the-formative-years-unicefs-work-on-measuring-ecd/ (accessed on 15 November 2022).
Pier, L.; Hough, H.]J.; Christian, M.; Bookman, N.; Wilkenfeld, B.; Miller, R. COVID-19 and the Educational Equity Crisis: Evidence
on Learning Loss from the CORE Data Collaborative. Policy Anal. Calif. Educ. 2021. Available online: https://edpolicyinca.org/
newsroom/covid-19-and-educational-equity-crisis (accessed on 1 December 2022).

Kaffenberger, M. Modelling the long-run learning impact of the Covid-19 learning shock: Actions to (more than) mitigate loss.
Int. J. Educ. Dev. 2021, 81, 102326. [CrossRef] [PubMed]

Angrist, N.; de Barros, A.; Bhula, R.; Chakera, S.; Cummiskey, C.; DeStefano, J.; Floretta, J.; Kaffenberger, M.; Piper, B.; Stern, J.
Building back better to avert a learning catastrophe: Estimating learning loss from COVID-19 school shutdowns in Africa and
facilitating short-term and long-term learning recovery. Int. J. Educ. Dev. 2021, 84, 102397. [CrossRef]

Hammerstein, S.; Konig, C.; Dreisorner, T.; Frey, A. Effects of COVID-19-Related School Closures on Student Achievement-A
Systematic Review. Front. Psychol. 2021, 12, 746289. [CrossRef] [PubMed]

Storey, N.; Zhang, Q. A Meta-Analysis of COVID Learning Loss. EdArXiv 2021, 10. Available online: https:/ /www.researchgate.
net/publication/354515783_A_Meta-analysis_of COVID_Learning_Loss (accessed on 1 December 2022).

Black, M.M.; Walker, S.P; Fernald, L.C.H.; Andersen, C.T.; DiGirolamo, A.M.; Lu, C.; McCoy, D.C.; Fink, G.; Shawar, Y.R,;
Shiffman, J.; et al. Early Childhood Development Coming of Age: Science through the Life Course. Lancet 2017, 389, 77-90.
[CrossRef]

Shonkoff, ].P.; Garner, A.S. Committee on psychosocial aspects of child and family health; committee on early childhood, adoption,
and dependent care; section on developmental and behavioral pediatrics. The lifelong effects of early childhood adversity and
toxic stress. Pediatrics 2012, 129, €232—e246. [CrossRef] [PubMed]

Kelly, E. The Scourge of Asian Flu: In utero Exposure to Pandemic Influenza and the Development of a Cohort of British Children.
J. Hum. Resour. 2011, 46, 669-694. [CrossRef]

Richter, A.; Robling, P.O. Multigenerational effects of the 1918-19 influenza pandemic on educational attainment: Evidence from
Sweden. Essays Orig. Hum. Cap. Crime Income Inequal. 2016, 16, 1-43.

Yoshikawa, H.; Wuermli, A.J.; Britto, PR.; Dreyer, B.; Leckman, J.F,; Lye, S.J.; Ponguta, L.A.; Richter, L.M.; Stein, A. Effects of
the Global Coronavirus Disease-2019 Pandemic on Early Childhood Development: Short- and Long-Term Risks and Mitigating
Program and Policy Actions. J. Pediatr. 2020, 223, 188-193. [CrossRef] [PubMed]

Boo, EL.; Behrman, J.R.; Vazquez, C. Economic Costs of Pre-Primary Program Reductions Due to COVID-19 Pandemic; Techical Note
No IDB-TN-2000; The Inter-American Development Bank: Washington, DC, USA, 2020. [CrossRef]

Gore, J.; Fray, L.; Miller, A.; Harris, J.; Taggart, W. The impact of COVID-19 on student learning in New South Wales primary
schools: An empirical study. Aust. Educ. Res. 2021, 48, 605-637. [CrossRef]

Maldonado, J.E.; De Witte, K. The effect of school closures on standardised student test outcomes. Br. Educ. Res. . 2022, 48, 49-94.
[CrossRef]


http://doi.org/10.3102/0013189X20965918
http://doi.org/10.1073/pnas.2022376118
http://doi.org/10.1016/j.trip.2020.100150
http://www.ncbi.nlm.nih.gov/pubmed/34171019
http://doi.org/10.1007/s11125-021-09582-6
http://www.ncbi.nlm.nih.gov/pubmed/34785823
https://edpolicyinca.org/publications/changing-patterns-growth-oral-reading-fluency-during-covid-19-pandemic#:~:text=In%20Grades%202%E2%80%934%2C%20however,per%20day%20in%20fall%202020
https://edpolicyinca.org/publications/changing-patterns-growth-oral-reading-fluency-during-covid-19-pandemic#:~:text=In%20Grades%202%E2%80%934%2C%20however,per%20day%20in%20fall%202020
https://edpolicyinca.org/publications/changing-patterns-growth-oral-reading-fluency-during-covid-19-pandemic#:~:text=In%20Grades%202%E2%80%934%2C%20however,per%20day%20in%20fall%202020
https://www.weforum.org/agenda/2020/04/oil-prices-could-remain-depressed-for-at-least-a-year-heres-why/
http://doi.org/10.1787/92a11084-en
https://www.oecd-ilibrary.org/docserver/1a23bb23-en.pdf?expires=1633723867&id=id&accname=guest&checksum=59A32AE2592F97C04C54978743CB811D
https://www.oecd-ilibrary.org/docserver/1a23bb23-en.pdf?expires=1633723867&id=id&accname=guest&checksum=59A32AE2592F97C04C54978743CB811D
https://data.unicef.org/resources/the-formative-years-unicefs-work-on-measuring-ecd/
https://edpolicyinca.org/newsroom/covid-19-and-educational-equity-crisis
https://edpolicyinca.org/newsroom/covid-19-and-educational-equity-crisis
http://doi.org/10.1016/j.ijedudev.2020.102326
http://www.ncbi.nlm.nih.gov/pubmed/33716394
http://doi.org/10.1016/j.ijedudev.2021.102397
http://doi.org/10.3389/fpsyg.2021.746289
http://www.ncbi.nlm.nih.gov/pubmed/34603162
https://www.researchgate.net/publication/354515783_A_Meta-analysis_of_COVID_Learning_Loss
https://www.researchgate.net/publication/354515783_A_Meta-analysis_of_COVID_Learning_Loss
http://doi.org/10.1016/S0140-6736(16)31389-7
http://doi.org/10.1542/peds.2011-2663
http://www.ncbi.nlm.nih.gov/pubmed/22201156
http://doi.org/10.3368/jhr.46.4.669
http://doi.org/10.1016/j.jpeds.2020.05.020
http://www.ncbi.nlm.nih.gov/pubmed/32439312
http://doi.org/10.18235/0002630
http://doi.org/10.1007/s13384-021-00436-w
http://doi.org/10.1002/berj.3754

Sustainability 2023, 15, 6199 27 of 29

58.

59.

60.

61.

62.

63.

64.

65.
66.

67.

68.

69.
70.
71.
72.
73.
74.

75.
76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Corritore, C.L.; Love, B. Redesigning an Introductory Programming Course to Facilitate Effective Student Learning: A Case Study.
J. Inf. Technol. Educ. Innov. Pract. 2020, 19, 091-135. [CrossRef]

Moscoviz, L.; Evans, D.K. Learning Loss and Student Dropouts during the COVID-19 Pandemic: A Review of the Evidence Two Years
after Schools Shut down; Center for Global Development: Washington, DC, USA, 2022.

Zierer, K. Effects of Pandemic-Related School Closures on Pupils’ Performance and Learning in Selected Countries: A Rapid
Review. Educ. Sci. 2021, 11, 252. [CrossRef]

Cordeiro, P.A.; Gluckman, M.; Johnson, A. Responses to COVID-19 From Non-State School Leaders in Latin America, Sub-Saharan
Africa and, India: A Call for Educational Equity. Front. Educ. 2021, 6, 618323. [CrossRef]

Dorn, E.; Hancock, B.; Sarakatsannis, J.; Viruleg, E. COVID-19 and Student Learning in the United States: The Hurt Could Last a
Lifetime; McKinsey & Company: Atlanta, GA, USA, 2020; pp. 1-9.

Sabates, R.; Carter, E.; Stern, ]. M. Using educational transitions to estimate learning loss due to COVID-19 school closures: The
case of Complementary Basic Education in Ghana. Int. J. Educ. Dev. 2021, 82, 102377. [CrossRef] [PubMed]

Ozgiirden, S.; Okur, M.R. Examination of learning losses at the K12 level in emergency distance education applications in the
pandemic period. Agikogretim Uygul. Ve Arastirmalar: Derg. 2022, 54, 36-54. [CrossRef]

Singh, C.B.P. School Closures: Facing Challenges of Learning Loss in India. Issues Ideas Educ. 2022, 10, 13-19. [CrossRef]
Monroy-Gémez-Franco, L.; Vélez-Grajales, R.; Lopez-Calva, L.E. The potential effects of the COVID-19 pandemic on learnings.
Int. J. Educ. Dev. 2022, 91, 102581. [CrossRef]

Benner, A.D.; Mistry, R.S. Child Development During the COVID-19 Pandemic Through a Life Course Theory Lens. Child Dev.
Perspect. 2020, 14, 236-243. [CrossRef]

Shumba, C.; Maina, R.; Mbuthia, G.; Kimani, R.; Mbugua, S.; Shah, S.; Abubakar, A.; Luchters, S.; Shaibu, S.; Ndirangu, E.
Reorienting Nurturing Care for Early Childhood Development during the COVID-19 Pandemic in Kenya: A Review. Int. ].
Environ. Res. Public Health 2020, 17, 7028. [CrossRef]

Bao, X.; Qu, H.; Zhang, R.; Hogan, T.P. Modeling Reading Ability Gain in Kindergarten Children during COVID-19 School
Closures. Int. |. Environ. Res. Public Health 2020, 17, 6371. [CrossRef]

Kim, ].H.; Araya, M.; Hailu, B.H.; Rose, PM.; Woldehanna, T. The implications of COVID-19 for early childhood education in
Ethiopia: Perspectives from parents and caregivers. Early Child. Educ. ]. 2021, 49, 855-867. [CrossRef]

Gough, D.; Oliver, S.; Thomas, J. An introduction to systematic reviews. Psychol. Teach. Rev. 2017, 23, 95-96. [CrossRef]

Shute, V.J.; Sun, C.; Asbell-Clarke, ]. Demystifying computational thinking. Educ. Res. Rev. 2017, 22, 142-158. [CrossRef]

Fink, A. Conducting Research Literature Reviews: From the Internet to Paper; Sage Publications: Washington, DC, USA, 2019.

Page, M.; McKenzie, J.; Bossuyt, P.; Boutron, I.; Hoffmann, T.; Mulrow, C.; Shamseer, L.; Tetzlaff, J.; Akl E.; Brennan, S.; et al. The
PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71. [CrossRef]

Kitchenham, B. Procedures for Performing Systematic Reviews; Keele University: Keele, UK, 2004; Volume 33, pp. 1-26.

Birgin, O.; Peker, E.S. Thematic content analysis of studies on number sense in Turkey. Hacet. Univ. Egit. Fak. Derg. Hacet. Univ. ].
Educ. 2021, 36, 593-609.

Birgin, O.; Eryilmaz, E. A Systematic Review of Studies on Teacher Noticing in the Field of Mathematics Education in Turkey. Int.
J. Educ. Stud. Math. 2022, 9, 184-203. [CrossRef]

Kutluca, T.; Birgin, O.; Giindiiz, S. Evaluation of the Published Articles in Turkish Journal of Computer and Mathematics
Education according to Content Analysis. Turk. J. Comput. Math. Educ. (TURCOMAT) 2018, 9, 390-412. [CrossRef]

Santagata, R.; Konig, J.; Scheiner, T.; Nguyen, H.; Adleff, A.-K.; Yang, X.; Kaiser, G. Mathematics teacher learning to notice: A
systematic review of studies of video-based programs. ZDM Math. Educ. 2021, 53, 119-134. [CrossRef]

Gusenbauer, M. Google Scholar to overshadow them all? Comparing the sizes of 12 academic search engines and bibliographic
databases. Scientometrics 2019, 118, 177-214. [CrossRef]

Cronin, P.; Ryan, E; Coughlan, M. Undertaking a literature review: A step-by-step approach. Br. J. Nurs. 2008, 17, 38—43.
[CrossRef]

Lee, H.; Yin, J. “As a Teacher, COVID-19 Means ... ”: Stories of How English Teachers in Asia Developed Resilience During the
Pandemic. . Asia TEFL. 2021, 18, 764. [CrossRef]

Gonzélez, S.; Bonal, X. COVID-19 school closures and cumulative disadvantage: Assessing the learning gap in formal, informal
and non-formal education. Eur. |. Educ. 2021, 56, 607-622. [CrossRef] [PubMed]

Rahayu, FE.S.; Asanti, C. Emotional geographies of teaching online classes during COVID-19 pandemic: A case study of
Indonesian first-grade elementary school teachers. Education 3-13 2021, 1-13. [CrossRef]

Ardington, C.; Wills, G.; Kotze, J. COVID-19 learning losses: Early grade reading in South Africa. Int. J. Educ. Dev. 2021,
86, 102480. [CrossRef]

Uzun, EM,; Kar, E.B.; Ozdemir, Y. Examining first-grade teachers’ experiences and approaches regarding the impact of the
COVID-19 pandemic on teaching and learning. Educ. Process. Int. . 2021, 10, 13-38. [CrossRef]

Baysal, E.A.; Giirbtiiz, O. Opinions of the Teachers on the Compensation of Learning Loss Caused by Covid-19 Outbreak. Kast.
Egitim Derg. 2021, 29, 173-184.

Siachpazidou, D.; Kotsiou, O.; Chatziparasidis, G.; Papagiannis, D.; Vavougios, G.; Gogou, E.; Stavrou, V.; Gourgoulianis, K.
Action and Reaction of Pre-Primary and Primary School-Age Children to Restrictions during COVID-19 Pandemic in Greece.
J. Pers. Med. 2021, 11, 451. [CrossRef]


http://doi.org/10.28945/4618
http://doi.org/10.3390/educsci11060252
http://doi.org/10.3389/feduc.2021.618323
http://doi.org/10.1016/j.ijedudev.2021.102377
http://www.ncbi.nlm.nih.gov/pubmed/36570641
http://doi.org/10.51948/auad.1092674
http://doi.org/10.15415/iie.2022.101002
http://doi.org/10.1016/j.ijedudev.2022.102581
http://doi.org/10.1111/cdep.12387
http://doi.org/10.3390/ijerph17197028
http://doi.org/10.3390/ijerph17176371
http://doi.org/10.1007/s10643-021-01214-0
http://doi.org/10.53841/bpsptr.2017.23.2.95
http://doi.org/10.1016/j.edurev.2017.09.003
http://doi.org/10.1136/bmj.n71
http://doi.org/10.17278/ijesim.1137300
http://doi.org/10.16949/turkbilmat.332518
http://doi.org/10.1007/s11858-020-01216-z
http://doi.org/10.1007/s11192-018-2958-5
http://doi.org/10.12968/bjon.2008.17.1.28059
http://doi.org/10.18823/asiatefl.2021.18.3.2.764
http://doi.org/10.1111/ejed.12476
http://www.ncbi.nlm.nih.gov/pubmed/34898742
http://doi.org/10.1080/03004279.2021.2014925
http://doi.org/10.1016/j.ijedudev.2021.102480
http://doi.org/10.22521/edupij.2021.103.2
http://doi.org/10.3390/jpm11060451

Sustainability 2023, 15, 6199 28 of 29

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.
116.

117.

Conto, C.A.; Akseer, S.; Dreesen, T.; Kamei, A.; Mizunoya, S.; Rigole, A. Potential effects of COVID-19 school closures on
foundational skills and Country responses for mitigating learning loss. Int. J. Educ. Dev. 2021, 87, 102434. [CrossRef] [PubMed]
Hossain, M. Unequal experience of COVID-induced remote schooling in four developing countries. Int. |. Educ. Dev. 2021,
85,102446. [CrossRef]

Phillips, L.G.; Cain, M.; Ritchie, J.; Campbell, C.; Davis, S.; Brock, C.; Burke, G.; Coleman, K.; Joosa, E. Surveying and resonating
with teacher concerns during COVID-19 pandemic. Teach. Teach. 2021, 1-18. [CrossRef]

Skar, G.B.U.; Graham, S.; Huebner, A. Learning loss during the COVID-19 pandemic and the impact of emergency remote
instruction on first grade students’ writing: A natural experiment. J. Educ. Psychol. 2021. [CrossRef]

Arzaqi, R.N.; Romadona, N.F. The Kindergarten’s Headmaster View of the Potential for Learning Loss in Early Childhood
Education durung Pandemic COVID-19. Indones. J. Early Child. Educ. Stud. 2021, 10, 143-148.

Hallin, A.E.; Danielsson, H.; Nordstrom, T.; Falth, L. No learning loss in Sweden during the pandemic: Evidence from primary
school reading assessments. Int. |. Educ. Res. 2022, 114, 102011. [CrossRef]

Wolf, S.; Aurino, E.; Suntheimer, N.M.; Avornyo, E.A.; Tsinigo, E.; Jordan, J.; Samanhiya, S.; Aber, J.L.; Behrman, ].R. Remote
learning engagement and learning outcomes during school closures in Ghana. Int. J. Educ. Res. 2022, 115, 102055. [CrossRef]
Watts, R.; Pattnaik, J. Perspectives of Parents and Teachers on the Impact of the COVID-19 Pandemic on Children’s Socio-
Emotional Well-Being. Early Child. Educ. J. 2022, 1-12. [CrossRef] [PubMed]

Contini, D.; Di Tommaso, M.L.; Muratori, C.; Piazzalunga, D.; Schiavon, L. Who Lost the Most? Mathematics Achievement
during the COVID-19 Pandemic. BE . Econ. Anal. Policy 2022, 22, 399-408. [CrossRef]

Zaballa, I.; Merino, M.; Villarroel, J.D. Children’s Drawing of Plant Life in the Time of COVID-19: An Analysis of the Changes
Related to Content and Colour over a Two-Year Period. Children 2022, 9, 862. [CrossRef] [PubMed]

Odriozola-Gonzélez, P,; Planchuelo-Gémez, A.; Irurtia, M.].; de Luis-Garcia, R. Psychological symptoms of the outbreak of the
COVID-19 confinement in Spain. J. Health Psychol. 2022, 27, 825-835. [CrossRef]

Sulak, S.E.; Capanoglu, A.S. Smif Ogretmenlerinin Gortigleri Dogrultusunda Uzaktan Egitim Stirecinde Yasanan Ogrenme
Kayiplarinin Incelenmesi. Giimiishane Univ. |. Soc. Sci. 2022, 13, 588-603.

Tung, Z.; Gok, B. The Views of Class Teachers on Learning Losses Occurring During the Covid-19 Pandemic Process. Tiirk Egitim
Bilim. Derg. 2022, 20, 471-497. [CrossRef]

Uyar, A.; Kadan, O.F. Teachers” Opinions on Students’ Learning Losses During the COVID-19 Pandemic: A Case Study.
Int. Online J. Educ. Sci. 2022, 14, 857-876.

Schuurman, T.M.; Henrichs, L.F.; Schuurman, N.K.; Polderdijk, S.; Hornstra, L. Learning Loss in Vulnerable Student Populations
After the First Covid-19 School Closure in The Netherlands. Scand. J. Educ. Res. 2021, 67, 309-326. [CrossRef]

Fisher, P.; Lombardi, ].; Kendall-Taylor, N. Why Households with Young Children Warrant Our Attention and Support during
(and after) the COVID-19 Pandemic, Rapid-EC Proj. Available online: https//Medium.Com/Rapid-Ec-Project/Why-Households-
with-Young-Children-Warrant-Our-Attentionand-Support-during-and-after-the-B7cee9b76184 (accessed on 9 July 2020).
Azevedo, ].P.; Hasan, A.; Goldemberg, D.; Geven, K.; Iqbal, S.A. Simulating the Potential Impacts of COVID-19 School Closures on
Schooling and Learning Outcomes: A Set of Global Estimates; The World Bank: Washington, DC, USA, 2021.

Hevia, F]J.; Vergara-Lope, S.; Velasquez-Duran, A.; Calderén, D. Estimation of the fundamental learning loss and learning poverty
related to COVID-19 pandemic in Mexico. Int. J. Educ. Dev. 2021, 88, 102515. [CrossRef]

Tomasik, M.].; Helbling, L.A.; Moser, U. Educational gains of in-person vs. distance learning in primary and secondary schools: A
natural experiment during the COVID-19 pandemic school closures in Switzerland. Int. J. Psychol. 2021, 56, 566-576. [CrossRef]
Glynn, L.M.; Davis, E.P,; Luby, ].L.; Baram, T.Z.; Sandman, C.A. A predictable home environment may protect child mental health
during the COVID-19 pandemic. Neurobiol. Stress 2021, 14, 100291. [CrossRef] [PubMed]

Golberstein, E.; Wen, H.; Miller, B.F. Coronavirus Disease 2019 (COVID-19) and Mental Health for Children and Adolescents.
JAMA Pediatr. 2020, 174, 819. [CrossRef]

Roubinov, D.; Bush, N.R.; Boyce, W.T. How a Pandemic Could Advance the Science of Early Adversity. JAMA Pediatr. 2020,
174,1131-1132. [CrossRef] [PubMed]

Davis, E.P.; Stout, S.A.; Molet, J.; Vegetabile, B.; Glynn, L.M.; Sandman, C.A.; Heins, K.; Stern, H.; Baram, T.Z. Exposure to
unpredictable maternal sensory signals influences cognitive development across species. Proc. Natl. Acad. Sci. USA 2017,
114, 10390-10395. [CrossRef]

Glynn, L.M.; Baram, T.Z. The influence of unpredictable, fragmented parental signals on the developing brain. Front. Neuroendocr.
2019, 53, 100736. [CrossRef] [PubMed]

Short, A.K.; Baram, T.Z. Early-life adversity and neurological disease: Age-old questions and novel answers. Nat Rev Neurol.
2020, 15, 657-669. [CrossRef]

UNICEE, United Nations. United Nations Convention on the Rights of the Child. UNICEF. 1989. Available online: https://www.
unicef.org/childrights-convention/convention-text (accessed on 5 January 2023).

Hervey, TK,; Peers, S.; Kenner, J.; Ward, A. The EU Charter of Fundamental Rights: A Commentary; Hart Publishing: Oxford, UK, 2014.
Li, Z.; Qiu, Z. How does family background affect children’s educational achievement? Evidence from Contemporary China.
J. Chin. Sociol. 2018, 5, 13. [CrossRef]

Hendel, N. United Nations International Children’s Emergency Fund (UNICEF). In International Conflict and Security Law: A
Research Handbook; Springer: Berlin/Heidelberg, Germany, 2022; pp. 719-731. [CrossRef]


http://doi.org/10.1016/j.ijedudev.2021.102434
http://www.ncbi.nlm.nih.gov/pubmed/34658500
http://doi.org/10.1016/j.ijedudev.2021.102446
http://doi.org/10.1080/13540602.2021.1982691
http://doi.org/10.1037/edu0000701
http://doi.org/10.1016/j.ijer.2022.102011
http://doi.org/10.1016/j.ijer.2022.102055
http://doi.org/10.1007/s10643-022-01405-3
http://www.ncbi.nlm.nih.gov/pubmed/36285153
http://doi.org/10.1515/bejeap-2021-0447
http://doi.org/10.3390/children9060862
http://www.ncbi.nlm.nih.gov/pubmed/35740799
http://doi.org/10.1177/1359105320967086
http://doi.org/10.37217/tebd.1026925
http://doi.org/10.1080/00313831.2021.2006307
https//Medium.Com/Rapid-Ec-Project/Why-Households-with-Young-Children-Warrant-Our-Attentionand-Support-during-and-after-the-B7cee9b76184
https//Medium.Com/Rapid-Ec-Project/Why-Households-with-Young-Children-Warrant-Our-Attentionand-Support-during-and-after-the-B7cee9b76184
http://doi.org/10.1016/j.ijedudev.2021.102515
http://doi.org/10.1002/ijop.12728
http://doi.org/10.1016/j.ynstr.2020.100291
http://www.ncbi.nlm.nih.gov/pubmed/33532520
http://doi.org/10.1001/jamapediatrics.2020.1456
http://doi.org/10.1001/jamapediatrics.2020.2354
http://www.ncbi.nlm.nih.gov/pubmed/32716499
http://doi.org/10.1073/pnas.1703444114
http://doi.org/10.1016/j.yfrne.2019.01.002
http://www.ncbi.nlm.nih.gov/pubmed/30711600
http://doi.org/10.1038/s41582-019-0246-5
https://www.unicef.org/childrights-convention/convention-text
https://www.unicef.org/childrights-convention/convention-text
http://doi.org/10.1186/s40711-018-0083-8
http://doi.org/10.1007/978-94-6265-515-7_34

Sustainability 2023, 15, 6199 29 of 29

118.

119.

120.

121.

122.

123.

124.

AlAteeq, D.A.; Aljhani, S.; AlEesa, D. Perceived stress among students in virtual classrooms during the COVID-19 outbreak in
KSA. J. Taibah Univ. Med Sci. 2020, 15, 398-403. [CrossRef] [PubMed]

Christner, N.; Essler, S.; Hazzam, A.; Paulus, M. Children’s psychological well-being and problem behavior during the COVID-19
pandemic: An online study during the lockdown period in Germany. PLoS ONE 2021, 16, €0253473. [CrossRef]

Irawan, A.W.; Dwisona, D.; Lestari, M. Psychological Impacts of Students on Online Learning During the Pandemic COVID-19.
KONSELI ]. Bimbing. Dan Konseling (E-].) 2020, 7, 53-60. [CrossRef]

Kapasia, N.; Paul, P,; Roy, A.; Saha, ].; Zaveri, A.; Mallick, R.; Barman, B.; Das, P.; Chouhan, P. Impact of lockdown on learning
status of undergraduate and postgraduate students during COVID-19 pandemic in West Bengal, India. Child. Youth Serv. Rev.
2020, 116, 105194. [CrossRef] [PubMed]

Schneiderman, M.; Rumain, B.; Kaganovskiy, L.; Geliebter, A. Incidence and Relative Risk of COVID-19 in Adolescents and Youth
Compared with Older Adults in 19 US States, Fall 2020. JAMA Netw. Open 2022, 5, E2222126. [CrossRef] [PubMed]

Spiteri, J. Assessing the Usefulness of Outdoor Learning in the Early Years during the COVID-19 Pandemic in Malta; University of Malta,
Faculty of Education: Msida, Malta, 2020; Volume 14.

Syahputri, V.N.; Rahma, E.A ; Setiyana, R.; Diana, S.; Parlindungan, F. Online learning drawbacks during the Covid-19 pandemic:
A psychological perspective. EnjourMe (Engl. ]. Merdeka) Cult. Lang. Teach. Engl. 2020, 5, 108-116. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1016/j.jtumed.2020.07.004
http://www.ncbi.nlm.nih.gov/pubmed/32837508
http://doi.org/10.1371/journal.pone.0253473
http://doi.org/10.24042/kons.v7i1.6389
http://doi.org/10.1016/j.childyouth.2020.105194
http://www.ncbi.nlm.nih.gov/pubmed/32834270
http://doi.org/10.1001/jamanetworkopen.2022.22126
http://www.ncbi.nlm.nih.gov/pubmed/35838670
http://doi.org/10.26905/enjourme.v5i2.5005

	Introduction 
	Aim of Research 
	Method 
	Research Strategy 
	Results 
	Issues Caused by the COVID-19 Pandemic 
	Impact of Early Childhood Learning Loss 
	Comparison between Learning Losses in Early Childhood Education and Learning Losses in Other Education Levels Due to COVID-19 
	Conclusions and Discussion 
	References

