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Abstract

The Covid-19 pandemic constituted a critical issue for education, impacting the teaching-learning processes. Educational
institutions, families and teachers faced unique challenges to ensure quality education supported by the Internet and technol-
ogy. This study aims to review the latest literature on learning loss in different contexts to understand how this phenomenon
could potentially impact the educational development due to the lack of technological and digital possibilities for learning.
We found that even though the learning loss occurred during periods of physical disconnection between teachers and students,
the pandemic resulted in an unexpected shock in which the gap between them was digital. This study underlines the factors
contributing to this digital learning loss, on which educational and governmental agencies should focus on media literacy to
prevent the absence of technological resources, the limited involvement of the family, and the lack of digital competences of

the citizenship.

Highlights

e Learning loss is a symptom of physical disconnection between teachers and students.

e Learning loss represents a consequence of the digital divide in education.

e The Covid-19 pandemic made visible the structural problems of media literacy.

e Post-pandemic learning loss is related to digital disconnection between teachers and students.

e Media literacy must coordinate quality digital education between school and society.
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Introduction in several cases the forced implementation of Information

The Fourth Industrial Revolution introduced by Schwab
(2016) described a technological change in which the lines
between the physical, biological and digital spheres blurred.
In contrast to previous revolutions, which were devoted to
economic and social transformation associated with gas, oil,
electricity, machines, telephone, radio or science, the fourth
stage motivated interest in an innovative metamorphosis
based on artificial intelligence, data and digital systems. This
last scenario continued evolving until the present day, lead-
ing us to significant socio-economic inequalities more related
to a regression than a revolution (Pittman et al., 2021). We
experienced this phenomenon particularly during and after
the Covid-19 pandemic (Qureshi, 2021), which impacted the
educational system. The health emergency prompted the
need to reconstruct teaching curricula to ensure quality
learning from people’ homes worldwide (Martin, 2020).
The suspension of face-to-face teaching activities in
favour of virtualization as a consequence of the pandemic
resulted in the exposure of teachers and students to high
loads of pressure, related to both the performance of their
functions, as well as the adaptation to this new scenario. The
transition to online education was challenging, considering
the training processes, course redesign and infrastructure
required for such online education. In fact, it seems that

and Communication Technology (from now on, ICT) high-
lighted the existing digital divide between teachers and a
new generation of students. Thus, institutions, teachers and
families realized the importance of strengthening ICT skills
inside and outside of the classroom (Feng & Wang, 2021).
This incident, which could potentially have become the
fifth transhumanistic and digital revolution, lacked knowl-
edge nomads able to face and adapt to the new challenges
(Moravec, 2013). In this context, many countries faced neg-
ative effects in their learning processes, given the lack of
investment in virtual scenarios, and the lack of ICT training
for teachers and students to properly develop their education
(Xiong et al., 2021).

This study presents a systematic review within these
events to analyze the impact of learning loss, understood
as the decrease in skills and knowledge learned (Hevia
et al., 2022) during the transition from face-to-face to online
learning due to Covid-19. Some studies point towards the
impact of this educational transition as a consequence of the
absence of technological tools or minimal training in digital
skills (Hamdan et al., 2021; Stanistreet et al., 2020). For this
reason, our research question involves understanding how
this process of learning loss may impact the educational
development of students according to earlier studies related
to loss of knowledge.
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Pandemic Impact for Education Development

On March 11th, 2020, the World Health Organization
(WHO, 2020) declared an international state of emergency
due to the Covid-19 outbreak. This turning point resulted
in critical situations at the international level and in every
context (political, social, economic, and educational). Also,
the confinement derived from this health crisis caused social
distancing, the paralysis of activities, as well as problems in
people’s day-to-day life (Ordorika, 2020).

The pandemic also impacted on education. The social
actors who comprise it (students, teachers, administrators,
and authorities), re-structured their activities so that the aca-
demic year could continue normally (Cucinotta & Vanelli,
2020). The cancelation of face-to-face classes led to processes
of exclusion and marginalization, promoted by the widely
analyzed digital divide (Gomez, 2014). Different communi-
ties were marginalized from the mainstream technology edu-
cation process, raising a socioeconomic stigma and power
imbalance which was sometimes even inadvertent (Sevelius
etal., 2020). This means that most homes were not equipped
to face the educational transition from face-to-face to online,
as noted by UNESCO’s experts (2020). Emergency remote
education, so named by its precipitous adoption, led to some
contradictions at the educational level in segments of the
population with a high risk of social and digital exclusion
(Raza-Chohan & Hu, 2020). This situation, intensified by
the social and digital divide, has raised questions about the
right to receive quality education (Iglesias-Vidal et al., 2020).
On its part, a study conducted by Orgiles et al. (2020) showed
the existence of a minority group of students who confirmed
having great difficulties in maintaining their learning rhythm
in a virtual environment. Among the existing deficiencies,
we must point out the lack of technological equipment; inad-
equate and limited physical space at home; scarce cultural
capital or digital means by the student’s parents or family; or
lack of knowledge of the vehicular language at school, and
therefore, difficulties in establishing communication with the
teachers (OECD, 2020).

After describing these limitations, it is necessary to recon-
sider the home as a socialization context, becoming a source
of resources and learning. In this sense, and after more than
four decades of deep research on the subject, it is critical to
highlight that every family, beyond their condition, origin, or
social diversity, should be recognized in the practice of edu-
cation. For this reason, the relationship between the family

and the school is thought to be significant (Murillo & Duck,
2020).

The International Association of Universities con-
ducted a study on educational trends during the pandemic.
According to its results (Marinoni et al., 2020), 80% of the
higher education institutions pointed out that the health
crisis would have an effect on the enrolment of national
and international students. Likewise, 48% of the partici-
pants indicated that their governments provided support
to mitigate the effects and to complete the academic year.
The study confirmed that this context had affected teach-
ing-learning processes, where online education was highly
relevant. This change has created great technological, ped-
agogic, and competence-related challenges, and has also
proposed more flexible education methods (hybrid, mixed,
synchronous and asynchronous). Considering this entirely
virtual methodology, many institutions have reported an
increase in the deployment of virtual modalities after the
confinement at a global scale.

Along the same line, Perez-Lopez et al. (2021, p. 2) con-
firmed that “the negative assessment of distance learning is
explained by the apparent reverse relationship between time
spent studying and academic performance and the lack of
teachers’ adaptation to students’ personal and academic
circumstances”. Communication between teachers and stu-
dents in this context becomes a determinant factor for avoid-
ing negative effects on the development of informational and
technological competences.

In the weeks following the interruption of face-to-face
classes, the number of people affected grew exponentially.
In March 2020, the pandemic affected the classes of approx-
imately 300 million students, from early childhood to higher
education. In less than a month, this figure increased to
1.5 billion in 188 countries, with 60 million professors added
to this figure. More than 70% of the students in 186 coun-
tries were affected by the closure of the centers, creating a
true deficit due to the cancelation of socialization and phys-
ical interaction processes. These evidences emphasized the
need for universal Internet access (Tarabini, 2020).

According to the report by the OECD (2020), the con-
sequences on education were alarming. The closure of edu-
cation centers in the first half of 2020 created significant
learning losses, especially those related to the development
of cognitive skills. It is difficult to precisely estimate the class
time periods affected in every country, but it hovers around
8 to 18 weeks. The effects of these learning losses could
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include problems in the correct incorporation of students
in the labor market, which in turn could lead to problems
in the economy (Bradley & Colin, 2020). As an effect of
this phenomenon, teachers may have to face greater conse-
quences for the development of learning strategies (Chipdza
& Leidner, 2019). This health crisis has provided evidence
of the multiple deficiencies and inequalities in the education
system (Reimers, 2022). The students have always attended
their centers to partake in inspirational debates, collaborate,
and cooperate. Faced with this, the institutions must re-in-
vent their learning environments in such manner that the
didactic digitalization helps to replace the attractiveness pro-
vided by face-to-face education (Engzell et al., 2021).

Likewise, the Covid-19 crisis has strongly hit the educa-
tion systems included in the Programme for International
Student Assessment (PISA). According to the OECD
report (2020), a quarter of school principals and headmas-
ters pointed out that the scarcity or deficiency of technol-
ogy hindered learning. Considering the current context and
the educational issues involved, the present review aims to
highlight the effects of learning loss in other environments
to encourage measures that ensure quality online education
in the post-pandemic era.

Method

The study proposes a qualitative methodology through a
systematic review of the literature, which will enable us to
identify, evaluate and interpret studies related to a specific
thematic area (Ramirez-Montoya & Lugo-Ocando, 2020).
Our aim was to analyze the impact of learning loss in the
development of online education after the international pan-
demic. Precisely, we tried to answer the following research
questions: (RQ1) How do these studies define learning loss
from the field of the education development?; (RQ2) Is there
a relationship between learning loss and online education?;
(RQ3) What implications and recommendations do these
studies offer to deal with learning loss in the pandemic and

post-pandemic context?

Literature Search

The literature search was performed on December 7%, 2021,
in Web of Science or WoS (Clarivate Analytics) and Scopus

(Elsevier). These are two internationally leading databases

with a wide variety of scientific publications in the fields
of Science and Social Sciences. The search included peer-
reviewed articles published between 1990 and 2020 written
in Spanish, English or Portuguese, which are the languages
spoken by the researchers. The alignment of the term “learn-
ing loss” was fundamental in the three languages, following
the previous OECD definition (2020), which refers to the
decrease in skills and knowledge learned due to external
factors.

Then, we delimited the concept of “learning loss”, relat-
ing to the education field, and using the wider filter in both
databases: “Topic” in WoS and “All fields” in Scopus. This
procedure did not require the translation of the keyword
into English, since all the papers indexed in both databases
include their title and abstract in English, regardless of
their content. Due to the large number of articles that did
not correspond to the education field described previously,
we filtered the search strategy to find “learning loss” in the
title or abstracts. We delimited search terms on purpose to
associate the effect of “learning loss” to educational char-
acteristics inside and outside the classroom. After remov-
ing the duplicates, we collected a total of 506 items in all
areas. We screened the title and the abstract from this data
record to generate relevant exclusion criteria. Articles were
excluded due to: (1) not specifically referring to any learn-
ing events; (2) not introducing in any way the concept of
“learning loss”. In addition, we excluded manuscripts that
did not corresponded to the specific Social Sciences area.
The full texts of all the resulting articles were reviewed to
verify if they were in line with the inclusion criteria (see arti-
cle selection process in Figure 1).

Inclusion Criteria

Studies collected for analysis should: (1) Addressing the
phenomenon of “learning loss”; (2) Being related to edu-
cational issues inside and outside the classroom, so that the
“learning loss” phenomenon may be the effect or the cause
of learning activities; (3) Introducing studies with coping
measures or theoretical analysis of the effect of “learning
loss” on students. This means that the studies could be cor-
related with qualitative and quantitative empirical data, as
well as reviews and theoretical papers, given the innovation
of the concept in terms of the impact of the pandemic;
(4) Discussing issues related to the pandemic from the per-

spective of learning loss.
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Figure 1. Diagram of the article selection and inclusion process based on the PRISMA methodology by Page et al. (2021)
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After these inclusion criteria, we obtained a total of 48
articles for analysis (see Table 1 in https://doi.org/10.6084/
m9.figshare.14125529.v1).

Coding Procedure

In order to define the literature coding, we first identified the
main terms and dimensions discussed in the framework of
learning loss. For this purpose, we included all the titles and
abstracts of the 48 articles using the WordCounter tool. Our
aim was to detect the key words (terminological dimensions)
that were most frequently mentioned in relation to learning
loss to structure the literature analysis.

The words that were most-often used in these studies
were as follows, in order of occurrence: school, students,

learning loss, reading, summer, performance, Covid, skills,

deep learning, literacy, effects, grade, technology, disparities,
and family investments (Figure 2).

Based on this terminological background, we identified
those words that, outside the school environment, could
impact the teaching-learning process. For example, “school,
student, reading, literacy”, among others, were concepts
closely associated with education. However, “summer”,
“Covid” and “technology” were miscellaneous topics.
Departing from our aim, which was to identify learning loss
in other scenarios to analyze it in relation to the impact of the
pandemic, we highlighted three dimensions to be discussed
in the results: (1) The effect of summertime on learning loss
(35 articles); (2) The effect of technological environments on
learning loss (3 articles); (3) The effect of the pandemic on

learning loss (10 articles).
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Figure 2. Topic frequency in the analysis sample
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Following these three dimensions, we classified them
into categories to provide an in-depth analysis of the socio-
demographic and scientific issues collected in the studies
by educational level, country/region, method, subject, and
skill studied, as shown in Table 2. In this sense, we identified
that the studies on learning loss were mainly conducted in
Elementary School, that USA is the country in which most
analyses have been carried out, that the method of study
most frequently performed was the pre and post-test, that
the subject most studied was related to reading, and that all
these studies were especially focused on the students’ cogni-
tive skills.

Results and Discussion

The Effect of Summertime on Learning Loss

The issue of summer learning loss (SLL) was present in
most articles in our review. Within this field of research,
we identified several topics, among which pre- and post-test
analyses at different school levels, attention to children from
low-income families or from vulnerable groups, and the
application of summer programs and other alternatives to

reduce learning loss stood out.
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First, several articles published years ago agreed that
SLL more severely affected children from low-income fam-
ilies (Borman et al., 2005; Bowers & Schawrz, 2018; Lynch
& Kim, 2017; Ready, 2010; Slade et al., 2017). Notable find-
ings from these studies include the link between low socio-
economic status (SES) and summer time use, with higher
TV exposure among children from low-income households
(Greshenson, 2013), as well as the influence of hunger, iso-
lation or boredom (Stewart et al., 2018). However, Kuhfeld
(2020) disagreed with the assumption that children from
low-income families suffered more SLL. According to this
author, poverty influences, but only moderately, and race
influences only 1%. In Europe, specifically in Sweden,
Rosqvist (2020) also argued that differences in SLL were
not caused by SES. In fact, years earlier, Lawrence (2011)
showed that summer losses were due to anticipated learn-
ing rates and not to SES, agreeing with Kuhfeld (2020) and
Rosqvist (2020).

Atteberry and McEachin (2020) also argued that race/
ethnicity and SES only accounted for about 4% of the vari-
ance in SLL, and cautioned that more attention must be
paid to summer as a time period when wide learning differ-
ences are generated. To this end, they proposed a year-round
school calendar, programs to reduce economic inequality, or

increasing the parents’ time off during children’s vacations.

177
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Table 2. Classification of articles reviewed by educational stage, country/region, method, subject and skills studied

Summer Technology Covid-19 Total
Education Level
Kindergarten 5 5
Elementary school 17 1 3 21
Middle School 8 1 1 10
High School 3 1 4
College 3 1 4
Cross-sectional 7 7 14
Country/Region
USA 29 1 3 33
Canada 2 1 3
Latin America 1 1 2
Europe 3 3 6
Africa 1 1
International study 2 4 6
Method
Pre-post test 28 2 1 31
Test or postest 2 2 4
Review/theoretical study 5 7 12
Enterview 1 1 2
Other 5 1 1 7
Subject
Maths 6 6
Reading 14 14
Vocabulary 1 1
Literacy 1 1
Science/Technology 1 1
Chemistry 1 1
Communication 1 1
Transversal 14 3 10 27
Skill studied
Cognitive skills (students) 30 2 6 38
Social-emotional (students) 3 3
Both (students) 1 1 2 4
Teacher training 2 3 5

Note: The same article may appear in several subcategories if, for example, it focuses on elementary and middle school students, but it is
not cross-sectional research.
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These issues have been discussed in depth in Kerry and
Davies (1998), advocating its implementation through mul-
titracking, which consists of dividing the student body into
groups and establishing rotating shifts.

In spite of this, one of the most discussed topics in the
literature was the implementation of summer programs to
reduce SLL (Defeyter, 2017; Graham et al., 2011; Paechter
etal. 2015; Scarborough, 2017; Thus et al., 2013). This is not
a new topic, as Mikulecky (1990), decades ago, analyzed the
benefits of the STEP summer program on 14- and 15-year-
olds, consisting of reducing SLL in reading and mathemat-
ics skills, as well as to increase graduation rates. Also, Smith
(2011) described the summer Horizons National program
that provided clear benefits in slowing SLL and differences
based on SES. Some summer programs focus exclusively on
reading and provide interesting findings such as the bene-
fit of including a one-on-one intensive reading intervention
(Contesse et al., 2020) or the importance of parental involve-
ment to ensure that children attended and took full advan-
tage of the program (Borman et al., 2005).

Other studies have focused on how SLL affects students
in rural areas. Moore (2010) found an obvious drop in the
mathematical knowledge of rural U.S. students transitioning
from third to fourth grade, as well as a link between SLL and
economic status (measured through free and reduced lunch).
Shinwell and Defeyter (2017) also focused on rural areas of
Scotland and Northern England where there are no summer
programs, but shorter vacations. Similarly, Paechter et al.
(2015) focus on rural areas, but of Austria. These authors
conclude that the main factor causing SLL is children’s prior
achievement and not their location in a rural area. According
to this study, the first weeks of school after the summer are
affected by SLL, but later these deficits recover.

In addition, two of the articles reviewed focused on
learning loss in science fields. This is the case of Todd and
Romine (2018) who studied learning loss in modern genetics
knowledge. These researchers found that students remem-
bered reasoning-related skills, but forgot contents that were
simply memorized. Similarly, Van-de-Sande and Reiser
(2018) studied the effect of summer break on engineering
students’ calculus studies, concluding that the longer the
summer break, the more learning decayed.

Another more minor topic, but also addressed in the
articles reviewed, was the impact of SLL on students with
special needs. This was the case of Greshenson and Hayes
(2017), who showed that these students made significantly

greater reading gains during the summer vacation because
they were more likely to attend summer school and practice
math with a parent. Also, Menard and Wilson (2014) dis-
cussed SLL in elementary school children with reading dis-
abilities. These authors agreed with others reviewed in that
the effects of SLL accumulated over the years (Atteberry &
McEachin, 2020; Beach & Traga-Philippakos, 2020), and
that a school calendar reform was needed to make out-of-
school periods shorter.

The articles reviewed focused on cognitive learning loss,
except Travis (2019), who studied the relationship of SLL
and social and emotional needs during the summer. The
author showed how Hip Hop and Empowerment (HHE)
and Therapeutic Beat Making (TBM) strategies, added to
a summer program for youth from low-income families,
reduced symptoms of depression and anxiety.

From another line of research, Kraft and Monti-
Nussbaum (2017) studied the potential for schools to enable
parents, through text messaging, to promote literacy skills
in children and reduce learning loss. Likewise, Coley et al.
(2020) analyzed whether parental investments in learning
resources both at home and outside home could partially
explain socioeconomic disparities in children’s academic
skills. Authors stated that activities encouraged by parents
could enrich their children’s academic achievement, decreas-
ing the knowledge gap between the summer period and the
school year.

Finally, some articles reviewed dealt with how to mea-
sure SLL through tests (Hooker & Denker, 2014; McNeish
& Dumas, 2020; Sandberg-Patton & Reschly, 2013). We
highlight the contributions of the studies by Greshenson
and Hayes (2018), and McEachin and Atteberry (2017),
who explained how SLL influenced tests and led to biased
results on teacher effectiveness. These authors proposed two
tests per year (fall and spring) instead of one, but this would
increase the economic cost.

The Effect of Learning Loss in Technological
Environments

Following the analysis, we continue with another highlighted
issue, the learning loss in technological environments. Rizk
and Hillier (2020) suggested that summer learning programs
could provide families and educators with opportunities to
integrate technologies into their home and school life, con-

sidering three main issues about digital technology: comfort
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with technology; connections between home and school;
and perception of children as digital natives.

Malamud et al. (2019) reached a different conclusion
after conducting an experimental study in Lima, Peru. This
research pointed out that the use of laptops and the Internet
declined once the tests were finished, so they found “no
evidence of improvements” when they surveyed children
8-9 months after internet provision following the summer
vacation.

We found it particularly interesting how, from different
perspectives, the studies by Li and Titsworh (2015), and
Rizk and Hillier (2020) suggested a direct link between com-
munication with teachers and students’ learning. The first
one identified that the lack of communication with teachers
had a negative influence on the students’ cognitive learn-
ing, while the latter one established that the coordination
between children, parents and teachers was positive for the
reduction of the digital gap and learning loss. Specifically, it
appeared that students who did not maintain a communica-
tive relationship with teachers during the summer was due
to their laziness during this period and their lack of access
to the technological-digital environment. While those who
kept such a relationship was because they enjoyed digital
comforts that connect their home with the school. Therefore,
Malamud et al. (2019) agreed with Li and Titsworth (2015)
in that providing children with laptops and internet access
reduced the digital skills gap, but had no influence on aca-
demic achievement or summer learning loss.

The Effect of Learning Loss During the
Pandemic

Among the articles reviewed for this section, the most inter-
esting fact found was that before the pandemic the term
“learning loss” was mainly used to talk about the loss of
knowledge during non-school periods such as summer.
However, after the Covid-19 pandemic, the term began to be
used to talk about knowledge that could not be taught to stu-
dents due to school closures and lack of resources, especially
among the poorest and most vulnerable (Li et al., 2020). In
fact, the issue of inequality associated with socioeconomic
status was one of the most studied topics.

In this line of research, Andrew et al. (2020) studied the
“time use” during lockdown and found that children from
low-income families were most affected by school closures,
not only because they had fewer resources and space at home

for learning, but also because their schools were less likely to
provide them with support such as online classes, video con-
ferencing or chats. Also, Chapman and Bell (2020) agreed
that the reasons for the inequality in learning loss were due
to families having fewer resources for online learning, and
suggested that this disadvantage could have been compen-
sated by adding instructional time when schools reopened.

In addition to access to online resources, Jeger and
Blaaback (2020) determined that Covid-19 increased inequal-
ity in learning opportunities because better-off families were
more successful at using libraries during the pandemic than
worse-off families. The authors understood that the lack of
access to books and digital resources in libraries negatively
affected the learning of children from low-income families
and immigrants.

‘Whether they are traditional resources such as libraries or
technological resources, these are learning tools that are not
a substitute for excellent teaching and, for this, teacher train-
ing is also fundamental. In fact, the lack of preparation of
teachers and the lack of standardization in teaching will have
consequences on the national test scores for at best the next
two years, according to Middleton (2020). Therefore, the arti-
cle by Darling-Hammond and Hyler (2020) dealt with how
to prepare educators in Covid-19 times to address the emo-
tional and educational needs of students. This paper rein-
forced the position that communication and coordination
between political institutions, teachers, and families is essen-
tial. Specifically, these authors proposed several initiatives
that politicians and educators could adopt to meet the social,
emotional, and academic needs of students. These strategies
included investing in high-quality teacher training, including
teacher and leader residencies in high-need communities.

Another topic explored in the articles reviewed was
whether summer programs could alleviate some inequalities
and loss of learning. Kuhfeld et al. (2020) proposed summer
reading programs at home, which provided students with
additional access to reading materials, and free book distri-
bution programs, which are also a good way to get books
for low-income families who have access to fewer literacy
supports. In addition, these programs provided guidance
to parents and teachers to encourage continued reading
throughout the summer.

However, in the specific context of the Covid-19 pan-
demic, these courses were online and did not significantly
reduce the inequalities observed according to socioeco-
nomic resources (Middleton, 2020). In fact, some districts
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offered smaller face-to-face classes for migrants, for example,
allowing for more practical experiences. Also, from Brazil,
Oliveira et al. (2020) supported a face-to-face teaching model
with online guidance, for which it is essential to close the
digital gap. Similarly, when schools reopen, a diagnosis of
students would be necessary as a basis to resume teaching
programs.

Furthermore, extending learning time, as also proposed
by Chapman and Bell (2020), is an outstanding option espe-
cially for struggling students during the 2020-2021 school
year and the summer afterward. Finally, to alleviate the emo-
tional impact, Kuhfeld et al. (2020) highlight the importance
of contact with educators and the collaboration of teachers
with each other, as also suggested by Darling-Hammond and
Hyler (2020).

From an international perspective, Lazaro-Lorente et al.
(2020) spoke of learning loss due to the Covid-19 crisis,
which especially affected the most disadvantaged within
each country — low-income families, immigrants, rural pop-
ulations racial minorities, children with special needs — but
also the poorest countries at a global level. This article ana-
lyzed issues such as the lack of electricity, which does not
appear in studies focused on the U.S. and other developed
countries. Another aspect not mentioned in other papers was
the use of radio, television, or video platforms as a resource
for avoiding learning losses during school closures.

Finally, Turner et al. (2020) focused on students aged
16-18 who were out of school for six months just before
entering college because of the pandemic. This situation
caused weaknesses in knowledge compared to previous
cohorts. As the most appropriate solution, nearly half of the
teachers surveyed chose additional small group instruction,
preferably prior to courses starting or in the early weeks of

undergraduate courses.

Discussion and Conclusion

This study provided us with the opportunity to discuss
how technology and information are a key factor in the
educational development of society, and how the absence
of competences in these matters may result in unexpected
consequences such as learning loss. Starting with the prev-
alent summer learning loss studied in the scientific liter-
ature, we could assume, just as some studies have shown,

that its effect was greatly due to the socio-economic status

of the students (Borman et al., 2005; Bowers & Schawrz,
2018; Lynch & Kim, 2017; Ready, 2010; Gresherson, 2013).
Within the framework of Covid-19, the loss of learning was
also emphasized among families with a low socioeconomic
status, immigrants, rural areas, special-needs children, and
at the global level, and under-developed countries — scarcity
of electricity (Chapman & Bell, 2020). In fact, during the
international health crisis, the cancelation of face-to-face
classes gave way to processes of exclusion and marginaliza-
tion, accentuated by the underlying contexts of the digital
divide (Gomez, 2014; Hawash & Lang, 2020).

As the UNESCO (2020) declared, the world was not
ready for this kind of educational disruption, and homes
were not prepared with the necessary resources or tools to
face these pedagogic needs (Ordorika, 2020). In this situa-
tion, it is important to emphasize the undeniable learning
loss, not only due to the reasons related to the institution-
al-education area, but the family and day-to-day environ-
ment (Van-Lankveld, 2011). This is the reason why scholars
insist on highlighting the importance of the family unit in its
multiple expressions beyond their condition, origin or social
diversity, as a key element in the education development
(Murillo & Duck, 2020).

The review of this phenomenon has provided evidence
that the analysis of learning loss focused on different sub-
jects — languages, reading, and math, where we found the
worst results in vacation periods. Likewise, the reiteration of
‘non-educational’ periods inside or outside the classroom —
for example, prolonged non-teaching periods (Dills et al.,
2016), had a strong effect on the loss of developmental learn-
ing (Chipdza & Leidner, 2019). In contrast, the primacy of
non-programmed educational activities designed for virtual
settings, suggests a long-term learning loss — as we have
observed during the pandemic — in cases where the use of
technological resources is not the only culprit.

We also observed that learning loss had an influence on
the students, provoking symptoms of depression and anxi-
ety (Travis, 2019). Perez-Lopez et al. (2021) noted that the
success or failure of the students during the pandemic was
sustained by the inverse relationship between the dedication
to their studies and their performance perceived, as well as
the lack of agreement between the teacher and the student.
Communication in this context becomes a determinant factor
for avoiding the negative effects on the acquisition of knowl-
edge and the development of competences. In this sense, we

should note that the development of digital competence was
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relegated to the interests of some agencies such as UNESCO
or the OECD, or to local educational authorities. The regula-
tion of these skills for both teachers and students seemed to
be a utopian concern of experts that did not assume signifi-
cance until the emergence of the pandemic. We then found
that online communication between teachers and students
was fundamental to enjoy and standardize virtual education,
avoiding unexpected consequences and risks not related to
pedagogical curricula.

This need for communication stems from motivation as a
gateway for meaningful learning, which influences how stu-
dents act, think, and feel when they acquire knowledge. This
means that online learning requires more self-regulation and
independence by the students, and more interaction skills by
the teacher to connect with them. In fact, we noted that some
of the didactic approaches used to solve these learning losses,
such as the implementation of multitracking (Kerry & Davis,
1998), which consists in rotating the students according to
groups so that each group has non-teaching periods without
losing the rhythm of the education program. These are sim-
ilar to class splitting formats with students who intersperse
their physical and online presence during the pandemic.

Another finding was related to the type of activities
implemented during the periods most affected by learning
loss (non-teaching period such as the summertime and the
pandemic). For example, Romine (2018) highlighted that
reasoning activities were easier to remember than those
based on memory alone. This proposal requires materials
that are designed for both face-to-face students and virtual
students, as each profile has a series of learning needs, as
well as different motivations, availability, and conditions.
Teachers must keep in mind the development of proactive
methodologies that involve the students (Romero, 2018).
Faced with this, it is indispensable to re-enforce teacher
training programs related to education inside and outside
the classroom (Feng & Wang, 2021). Re-considering the
social approach of Moravec (2013), the current digital soci-
ety demands ‘knowledge nomads’ who are able to face these
unforeseen challenges and circumstances. Students, teachers,
families, and institutions require a certain understanding of
the technological-digital media for a creative, motivational
and empowering use (Sharma et al., 2022). This aims at the
management of quality knowledge from every public and
private environment.

Digital technology is a mechanism that can be used

to mitigate learning loss during non-teaching periods in a

family-school symbiosis (Risk & Hillier, 2020). However,
some authors were critical when considering that these
mixed technologies were not equally effective during the
entire academic year: having an Internet connection did not
seem to improve learning and academic efforts (Malamud
et al., 2019). Many of the students took advantage of these
technologies for other entertainment-based activities —
related to multitasking— fomenting learning loss. However,
Ralph et al. (2021) point out that the rise of online education
is unstoppable for promoting decentralization, multitasking,
convergence, and livestreaming, which increase the possibil-
ities of keeping the attention of the student, in competition
with other Web-based stimuli.

This study brings to light that before the pandemic, the
concept of “learning loss” was only associated to non-
school periods (vacations and holidays). However, the health
emergency provoked by Covid-19 increased again concerns
around this phenomenon in the research field due to the lack
of technological and digital resources, and the enhancement
of socioeconomic inequalities in terms of access to quality
education —i.e. having technological devices and the Internet
to ensure a full and successful learning experience. In many
cases, this learning loss was not only due to the difficulty of
families for accessing digital resources, but to the inability of
the different education institutions to offer teacher-training
programs through the use of videoconferences, tools, and
platforms. The dystopian present of the pandemic has shown
the need for a pedagogic reconstruction of the curriculum in
digital terms and in terms of mixed processes of face-to-face,
hybrid, and distance learning, highlighting the importance of
the teacher training and innovation as a guarantee of quality
education for global society (Martin, 2020). Against learn-
ing loss, Chapman & Bell (2020) described the radical sub-
stitution of face-to-face learning with virtual sessions during
the pandemic, which derived in counterproductive effects of
fatigue and depression in students. Likewise, it is interest-
ing that some of the authors’ proposals related to learning
loss during the pandemic online academic year, additional
courses and activities were proposed for longer non-teach-
ing periods such as summer — which was the main learning
loss period observed in previous literature (Middleton, 2020;
Oliveira et al., 2020), or that the phenomenon of content not
taught due to school closure was conceived and described
as learning loss, so that the term was not solely related to
the loss of learning chances by the students (Lorente et al.,
2020).
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Contributions and Future Perspectives

This study showed some limitations which in part contrib-
ute to the improvement and development of future research.
First, the choice of databases limited our sample. Although
we started from two international scientific databases, we
consider that learning loss is an issue that is likely to be
addressed by newspapers and government reports. This
means that it would be reasonable to introduce in future
reviews additional scenarios that could examine, once the
post-pandemic era is advanced, the possible effects of learn-
ing loss in the wake of technology and Internet educational
standardization attempts. A further relevant issue concerned
the reading of documents in three European languages. This
vision proper to the global Northeast should be extended and
compared with that of other contexts in the global South or
Asia-Pacific, considering their cultural and socio-economic
development.

Based on the literature, we now share a series of pro-
posals and future lines of action and education contingency
against learning loss in the pre, during, and post-pandemic
eras with prospects for the informational and technological
development of the population. For example, we highlight
the need to involve the families in the day-to-day context
to establish an ecological learning space, starting with the
difficulties associated to family diversity and the digital
divide. This means, for example, that governments should
propose training, information and consciousness-raising
initiatives on media education for citizenship, whereby not
only students or teachers improve their digital competences.
The involvement of the family is crucial for the educational
development of students to be successful, as the new gener-
ations experience their pedagogical development in an era
where technology and the Internet are part of their daily
lives. Understanding their context, what platforms they use
and why, and the risks and opportunities of the Internet must
be a priority in order to guarantee quality online education

from the family context. Also, we insist on the need to study
strategies that contextualize and individualize the content
and activities to the needs of the students during hybrid
learning from diverse multi-platforms. By this we mean that
teachers should rely on the institutional support to under-
stand the socio-economic background of the families. The
objective is not to follow a closed curriculum with delim-
ited competencies without flexibility, but to adapt Internet
access, resources and technological devices to the family’s
circumstances. Greater attention should be paid to the socio-
economic limitations of the families and the scarce training,
paradoxically, of teachers in these hybrid scenarios.

Along the same line, the studies placed special emphasis
on beginning with the concept of students as digital natives,
who can comfortably adapt to the physical technology and
programing environments — hardware and software. That is,
new student generations are able to use, understand, learn
and handle technological devices and digital platforms
easily. For this, it is necessary to implement training plans
for teachers on media competences which create meaning
and usefulness in the different online learning modalities on
which their students already often navigate. Other strategies
proposed establish the need for collaboration spaces between
peer teacher for improving the online teaching-learning
methodologies, which implies the analysis and innovation in
the online implementation and didactic management of edu-
cational institutions. In other words, institutions should pro-
mote discussion forums in which teachers share resources,
experiences and educational dynamics using technology and
the Internet. This kind of horizontal cooperation among
peers could generate an innovative environment in which
didactic content and pedagogical methods adapt to the real-
ity of both students and their families. In short, an “edu-
cation-digital revolution” will be needed in post-pandemic
periods, to coordinate school-society, and to provide new
didactic resources that promote equality and progress for a

sustainable educational development for all.
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