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the COVID-19 disease. It has led most countries to close

strikes, summer holidays, armed conflicts or any other cause
of school closure on learning suggest that the effects of
COVID-19 will be highly significant for some and will vary
depending on students' previous performance, family char-
acteristics, age or education track, among other factors.
Recent evidence shows that learning losses during school
closures have been widespread and especially intense
among the more disadvantaged students. In this article we
evaluate the magnitude of the gap regarding opportunities
to learn in formal, informal and non-formal education be-
tween families depending on their cultural and economic
capital. An online survey (n = 35,937) was carried out dur-
ing the second week of the confinement (March 2020) in
Catalonia. The survey targeted families with children be-
tween three and eighteen years. The responses show re-
markable social inequalities in opportunities to learn. In
this article, we describe the magnitude of the learning gap
between social groups and explore which are the most sig-

nificant factors that explain educational inequalities. Our
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findings reveal a process of cumulative disadvantage that
results from unequal opportunities in formal, informal and
non-formal education and underline the need to address

both school and family factors to mitigate the impact of the

pandemic on learning opportunities.

1 | INTRODUCTION

In March 2020, the regional Governments in Spain decided to close schools as a strategy to reduce physical con-
tact and to control the spread of COVID-19. Early information about the disease mistakenly hypothesised that
children were an important vector for spreading the virus, this led to millions of children and young people being
confined in their homes. Several international organisations have expressed their concerns about the educational
situation of 168 million children that have not attended school for a year, and more than 800 million who have
experienced temporary interruptions in their education (UNESCO, 2021; UNICEF, 2021).

Neither Spain as a whole nor Catalonia were an exception to this global trend. Despite other services (work-
places, sports centres, public spaces etc.) reopening in April, schools remained closed until the end of the school
year. In Catalonia, the lockdown left 735,000 students between three and eighteen years of age with no possi-
bility to attend school.! No specific policies for ensuring schooling for at-risk students was set up by the Catalan
government between March 2020 and the end of the school year. This left students with no formal learning for six
months (until the beginning of the new school year in September 2020).

Despite schools having previously experienced periods of closure, the onset of the COVID-19 pandemic had
no precedent in terms of effects on the global economy and social life. In the context of these exceptional circum-
stances, this article investigates the effect of school closures on learning opportunities for children and young
people from different socioeconomic backgrounds and enrolled in different types of schools. Unequal learning
opportunities can explain the inequalities that took hold in the acquisition of skills and academic performance and
the increase in the gap between students from more advantaged backgrounds and the most vulnerable, a finding
that has already been demonstrated in recent studies (Engzell et al., 2021; Maldonado & De Witte, 2020; Nelson
& Sharp, 2020).

In order to measure exposure to learning during school closures, we administered an online survey 26 to 30
March, 2020. We hypothesised that exposure to learning (in formal, informal and non-formal education)? among
children from disadvantaged households was likely to be lower than for their peers from families with higher eco-
nomic and cultural capital. Based on the results of our survey, this article reflects on how school closures produce
unequal learning opportunities in terms of both formal and non-formal education and how students' social back-
grounds and lockdown conditions were associated with their learning opportunities. While in a previous article
we described how the lockdown increased the learning gap between groups of students who came from different
socioeconomic backgrounds (Bonal & Gonzalez, 2020), this article provides more detailed measures of the differ-
ent opportunities to learn in formal, non-formal and informal education, we also expand on the mechanisms that
deepen the educational disadvantages of some students in a context of schools being closed and the presence of
a digital divide.

The article is structured as follows. We start with a review of evidence on learning losses and their unequal
impact on different groups of students due to past and current periods of school closures. In the following sec-
tion we describe our methods (survey design and data analysis approach). The next section presents key findings
regarding inequalities in opportunities to learn in formal, informal and non-formal education. Finally, the paper
reflects on the cumulative effect of educational inequalities in the three learning domains and discusses some
implications for compensatory policies.
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2 | CLOSED SCHOOLS AND SOCIAL INEQUALITIES

Research on the educational effects of school closure during the COVID-19 pandemic is abundant. Evidence
from contexts where there has been an assessment of the impact of the replacement of onsite schools by on-
line learning shows that education has been strongly affected by the pandemic. According to results from the
United Kingdom (Nelson & Sharp, 2020), Belgium (Maldonado & De Witte, 2020) and the Netherlands (Engzell
et al., 2021), learning losses have been widespread and especially intense among more disadvantaged students.

These recent results align with results from previous studies on the impact of school closures on learning
outcomes (Abadzi, 2009; Education Endowment Foundation, 2018). When schools reduce opening times or stop
functioning for different reasons (summer holidays, natural disasters, teacher strikes or violent conflicts) there
is in general a loss of learning. This loss is unequally distributed among students by aspects such as social class,
cultural background, and age.

Indeed, research has found heterogeneous (uneven) effects, with children from vulnerable families being the
most affected by school disruptions (Belot & Webbink, 2010; Goodman, 2014; Jaume & Willén, 2019; Kuhfeld
et al., 2020). Moreover, previous closures caused a more intense negative effect on student learning outcomes in
contexts with higher proportions of disadvantaged families (Borse et al., 2011; Chen et al., 2011; Igbal et al., 2020;
Shores & Steinberg, 2018).

Beyond evidence related to school closures, there is extensive research on the reduction of learning time
during the ordinary school year (e.g., absenteeism, summer breaks, diminished instructional time). Despite incon-
clusive findings (Cattaneo et al., 2017), most research suggests that students who are socioeconomically disad-
vantaged or those with a migrant background are more negatively affected than their peers by the reduction in
learning time (Dahmann, 2015; Gromada & Shewbridge, 2016; Huebener et al., 2017).

On average, across 30 OECD countries included in the report The state of school education: One year into the
COVID pandemic (OECD, 2021), pre-primary schools were completely closed in 2020 for 42 days, primary schools
closed for 54 days, lower secondary for 63 days and upper-secondary schools for 67 days. In Spain, as in other
European countries, school closures between March and June 2020 merged with the beginning of the summer
holidays, resulting in students being absent from school for six months. In many other countries, students did not
go back to their normal education until later, as in the case of the United States or Mexico, where classrooms re-
mained closed all of 2020 and for a part of 2021. In other countries, as in the United Kingdom or Germany, schools
closed again in the autumn of 2020 after a short period of face-to-face activity. Following OECD data, education
systems with poorer results in PISA 2018 were likely to experience longer school closures during 2020. Past
studies comparing student learning progress over summer break have consistently shown that achievement tends
to slow or decline over the summer holidays in ordinary circumstances. Although there is no agreement on the
magnitude of the learning loss (Von Hippel, 2019), it is clear that during the summer period, there is an increase in
educational inequalities between socially advantaged children and more disadvantaged ones (Alegre, 2016), that
these inequalities are steeper for mathematics than for reading, and are especially acute for students in higher
grades (Kuhfeld et al., 2020; Kuhfeld & Tarasawa, 2020).

During the spring of 2020—in contrast to school closures of previous studies—schools managed to maintain
some contact with students, mostly through online instruction. However, the digital divide constitutes a barrier
associated with online education.

As Van Dijk (2020) states, there is more to the digital divide than access to digital devices and the internet.
Inequalities related to the internet and the digital sphere form an inequality structure on three levels, with lack
of access merely the most obvious manifestation of this phenomenon. Even if internet access is ensured, the
digital divide still exists as long as skills and capacity to use appropriate technologies are not equally distributed
among the population. Additionally, the digital divide must be interpreted according to the effects it has on the
development of individuals and groups. In this sense, the digital divide cannot be read as merely a consequence

of old inequalities but as a process that is constantly reinforcing them. This process will continue as long as those
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with higher incomes and higher educational levels have more opportunities for personal development than less
educated and poorer groups (Robles & Torres Albero, 2012; Van Dijk, 2020).

The replacement of on-site education by different forms of online schooling has laid bare the existence of a
digital divide on three levels. First, there is evidence that a lack of internet connections and adequate devices hin-
dered teachers from contacting many students during school closures in 2020 (Bonal & Gonzalez, 2020; Jacovkis
& Tarabini, 2021; Kuhfeld et al., 2020; OECD, 2021; Van Lancker & Parolin, 2020).

Second, closing schools obliged teachers to acquire new skills and prepare new materials and pedagogical
strategies that were adapted to a virtual learning environment. However, neither teachers nor families had access
to the same skills or resources to design or follow distance learning. As Jacovkis and Tarabini (2021) state, while
more than one third of schools with high percentages of vulnerable students faced significant difficulties in setting
students up with distance learning, only 7.5% of middle-class schools considered this to be difficult. The combi-
nation of a digital divide and teacher inexperience in providing high-quality distance learning made it difficult to
improve students’ learning opportunities (Kay et al., 2020).

Third, the COVID crisis and the replacement of many in-person activities by online activities enhanced the
effect of the digital divide. It implied the reduction in all manner of opportunities for those excluded from the
digital sphere because they either had no internet connection or a poor one, thus affecting many different areas
such as health, work or education (The Economist Intelligence Unit, 2021). Remote learning during the lockdown
increased the attainment gap between students from different socioeconomic backgrounds (Coe et al., 2020;
Goldstein, 2020).

Apart from the digital divide, studies on education have also demonstrated that academic outcomes are tied
to parental involvement and the quality of learning at home. Unequal parental capacities to help children with
their homework and different uses of family time have been extensively documented (Meyer et al., 2017; Mora
& Escardibul, 2018); these issues become especially important when on-site education is replaced by distance
learning (Bonal & Gonzalez, 2020; Burgess & Sievertsen, 2020).

3 | METHODS

The research on which this article reports sought to analyse how families from different social and cultural back-
grounds reacted to the lack of on-site education in 2020. Our goal was to identify factors that condition learning

opportunities in formal, non-formal and informal education. We articulated the following three research questions:

1. Were there differences among schools in providing learning opportunities? How did schools guarantee
access to education during closures?

2. What type of educational activities did families develop with their children? Is there any relationship between
family characteristics and their educational uses of time?

3. Were students able to maintain after-school activities during lockdown? Which differences can be observed by

family cultural capital?

These questions aim to understand which factors produced an increase in the educational gap due to school
closures in 2020. Our hypothesis was that exposure to learning among children from lower-income households,
from immigrant backgrounds and belonging to families with low educational levels was likely to be lower than their
peers from higher-income families.

Between 26 to 30 March, 2020, two weeks after school closure, we conducted an online survey with families
whose children were aged between three and eighteen years. Our survey comprised 78 questions. A first group
of questions referred to social, spatial, and technological aspects of the families’ circumstances (such as the size

of their homes, the availability of outdoor spaces, access to internet and to digital devices). A second group of
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questions included items to assess children's learning opportunities in formal, informal and non-formal education.
Finally, the survey included questions to describe respondents' social and economic conditions, such as family
structure, parental education attainment, income, ethnic origin, gender and work status.

After a brief pilot was completed, we distributed the final version of the survey through various online commu-
nication channels (Twitter, Facebook and WhatsApp). The final sample included information from 35,418 families
(addressing a total of 59,167 children aged three to eighteen years). To compensate for the overrepresentation
of high-income and highly educated parents in the sample, we used non-response weighting to bring the sample
closer to the true population distribution. In this way, we weighted the sample by the level of parental education
attainment, as a key variable of social and cultural differentiation, in line with census data. Table 1 shows both the
weighted and unweighted samples.

Sample distribution by school variables accurately reflects the distribution between the public and private
school sectors.® In Catalonia, the proportion of children in compulsory schooling who attend state schools is 68%
(this was 69.9% in our sample), while 29% of students attend private subsidised schools (27.5% in our sample), and
only 2% are enrolled in private independent schools (2.6% in our sample). Our sample was also well-balanced in
terms of age groups, with a slight over-representation of younger students.*

For our data analysis, we constructed some subsamples to carry out specific analyses. In this article, we pres-
ent some data based on subsamples for older children aged between ten and eighteen. That is, children enrolled in
the last two years of primary education (aged ten to twelve), those in lower secondary education (aged twelve to

sixteen) and those in post-compulsory academic or vocational education (sixteen to eighteen years).

3.1 | Dependent variable: Opportunities to learn

We evaluated the magnitude of the learning gap in formal, informal and non-formal education between families
with higher and lower cultural capital, between richer and poorer families, and between native families and those
with an immigrant background. We assessed the learning gap using an index that we call Opportunities to Learn
(OTL), constructed according to the intensity of the different tasks developed in each domain. To compose the
index, which ranged from O to 100 points, we normalised indicators and aggregated (combined) frequencies.

To evaluate the learning gap in formal education, our survey included questions regarding how much time
children invested in schoolwork every day since the beginning of school closures, how frequent the contact was
with their teacher/s, how often they received online lessons, whether they had to complete specific homework
tasks, and how often these tasks were reviewed and returned to them.

We calculated OTL in formal education using the following formula:

a+b+c+d+e

OTLFormaI = g
TABLE 1 Unweighted and weighted survey samples

Parental education Sample Population Weight Weighted
attainment Sample (n) (%) (%) (factor) Sample (n)
Compulsory education 2,387 6.74 27.4 4.1 9,916
Post-secondary education 9911 27.98 33.0 1.2 11,689
Higher education 23,121 65.28 39.6 0.6 13,813
Total 35,419 100 100 35,418

Note: In two-parent families, the survey recorded the highest parental education attainment.

Source: Authors.
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where a, hours of study per day; b, frequency of online lessons; ¢, frequency of communication with teachers; d, fre-
quency of homework; e, frequency of receiving feedback.

To assess inequalities in informal learning, we analysed survey questions on family interaction and uses of
time. Families were asked how often their children were engaged in a range of activities during the day. The for-
mula for informal learning, OTL_Informal, includes as positive values: high frequencies of reading, playing math
games, listening to music, dancing, doing sports or practicing languages. These are also activities that are carried
out at school in a normal school day. In addition, the OTL_Informal included as negative values: high frequencies
of playing videogames, using social media platforms, or watching TV; these are activities that can be considered
more passive and less related to school dynamics.

We calculated OTL in informal education using the following formula:

a+b+c+d+e—-f—-g—h
8

OTL ntormal =

where a, frequency of reading alone; b, frequency of doing math games; c, frequency of playing music or dancing;
d, frequency of doing sports; e, frequency of practicing languages; f, frequency of watching TV programmes; g, fre-
quency of following social networks; h, frequency of playing videogames.

The final part of the survey included questions about after-school activities. Families were asked about which
extracurricular activities their children participated in before the lockdown and whether they kept doing them.
The formula for nonformal learning, OTL_NonFormal, refers to the number of after-school activities (arts, culture,
sports, languages, music, extra support classes, religious activities and technology-related activities) that children
practiced during school closures.®

We calculated OTL in non-formal education using the following formula:

a+b+c+d+e+f+g+h

OTLNonFormaI = )

where a, arts activities; b, cultural activities; c, sports activities; d, language lessons; e, scouts; f, music activities; g,

extra support classes; h, technology activities.

3.2 | Independent variables

Table 2 synthetises the main variables used in our analyses. For each OTL index we performed a series of linear
regressions to predict opportunities to learn in the three educational domains. We ran three regression models to
assess the significance of each group of variables. First, Model 1 tested family variables (level of studies, income
and family background, taking compulsory education, Income Quintile 1 and both parents born in Spain as reference
categories). Second, Model 2 included circumstances during school closure (number of devices and number of
children living at home). Finally, Model 3 incorporated school variables (child educational level and school sector,

using primary education and state school as categories of reference).

4 | EFFECTS OF SCHOOL CLOSURES ON OPPORTUNITIES TO LEARN
DURING COVID-19 SCHOOL CLOSURES IN THE SPRING OF 2020

In this section, we assess which drivers have a stronger effect in a student's opportunities to learn in formal, non-

formal and informal education. Three linear regressions are presented and analysed for opportunities to learn
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TABLE 2 Independent variables

Variables Type Categories

Family variables Level of studies Categorical Compulsory education

Post-compulsory education
University studies

Income Quintiles Categorical Quintile 1
Quintile 2
Quintile 3
Quintile 4
Quintile 5

Parents' place of birth Dichotomous Native (at least one parent
born in Spain)

Immigrant (both parents born

abroad)
Confinement Number of devices per person Continuous 1-6
conditions Number of children living at home Continuous 1-6
School variables Child education level Categorical Primary education

Secondary education

Vocational training

1st Baccalaureate

2nd Baccalaureate
School sector Categorical Public school

Private subsidised school

Private independent school
Source: Authors.

(OTL) in formal, informal and non-formal education. Finally, we assess the cumulative disadvantage experienced
by different student profiles.

4.1 | Schoolwork and opportunities to learn

As previously described, the OTL index in formal education (OTL_Formal) synthetises information on how much
time children invested in schoolwork every day since the beginning of the school closures, how frequent their
contacts with school and teacher/s were, how often they received online lessons, whether they had homework,
and how often assignments were reviewed and returned to children.

The distribution of the OTL_Formal Index shows that 28.3% of students between ten and eighteen years
of age spent less than one hour a day on school tasks, had almost no communication with teachers and did not
receive any homework to do or to be reviewed, which meant that they had an OTL_Formal index of zero. At the
other extreme, 7.7% of students dedicated more than four hours a day to schoolwork, had frequent contact with
their teachers and received regular feedback for school assignments, thus obtaining an OTL_Formal index of 100
(see Table 3).

The linear regression (Table 4) shows that all variables have a significant effect on OTL_Formal in models 1
and 2. Being enrolled in higher grades (older students had a higher OTL_Formal), being native to Spain, living
in a higher-income household or having parents with post-compulsory or university education were all factors
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TABLE 3 Distribution frequency of OTL_Formal

OTL_Informal

0
20
40
60
80
100

Total
Source: Authors.

Freq.

2,698.56
3,433.24
4,544.78
5,535.70
5,913.78
4,036.42

26,162.48

TABLE 4 Regression models of OTL_Formal

Compulsory education
Post-secondary education
University studies

Income Quintile 1

Income Quintile 2

Income Quintile 3

Income Quintile 4

Income Quintile 5

Native parents

Immigrant parents
Devices per person
Number of children
Primary education

Lower secondary education
Lower vocational training
1st baccalaureate

2nd baccalaureate

Public school

Private subsidised school
Private independent school
Constant

R2

F

N

Model 1

2757 (.61)
3.28"7(.65)

2.27"(.59)
3.52"7 (.57)
6.07"7"(.89)
10.60"" (.66)

-4.46" (1.00)

4994 (.52)
019

62.12
24,621

Percent

10.31
13.12
17.37
21.16
22.60
15.43
100.00

Model 2

1.737 (.61)
1.84"" (.65)

1.43" (.59)
2,017 (.58)
3.50" (.90)
7.70"" (.68)

-3.14" (1.00)
8.73"7(.59)

.

-1.17"7 (.28)

46927 (92)
031

78.15
24,621

Cum.

10.31
23.44
40.81
61.97
84.57
100.00

Model 3

1.48" (.56)
1.517 (.59)

74(.53)
.69 (.52)
.64 (.81)
2.897(.61)

-2.037(.91)
3.62"7(.25)
-1.417" (.25)

18.32"" (.40)
5.25" (1.02)
25.59"7 (.75)
29.397(.81)

17.57"" (.40)
24,08 (1.01)
33.96 " (.86)
215

390.29
24,232

Note: Dependent variable: OTL_Formal (0-100). Standard errors in parenthesis. Category of reference in parenthesis.
**p < .001; **p <.01;*p < .05; Tp< .1

Source: Authors.

associated with higher OTL_Formal scores. However, the inclusion of school variables (Model 3) notably in-

creases how well the model fits. Interestingly, income variables are no longer significant when school variables

are included (except for the richest quintile). In addition, most variables related to family and lockdown conditions
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reduce their coefficients. Students enrolled in state schools presented significantly lower OTL_Formal scores
than students enrolled in both independent and publicly subsidised private schools. A significant number of state
schools did not organise any specific school tasks during those first two weeks, since they were waiting for further
instructions from the Education Department, which had announced that the first two weeks should be considered
a non-curricular period, since not all students had adequate conditions to follow the syllabus. Despite this an-
nouncement, publicly subsidised private schools and independent schools needed to keep providing educational

services due, basically, to their higher dependency on private funding.

4.2 | The role of families in the learning process

The cultural capital and everyday informal practices of families have effects on the learning experiences and
opportunities for children, and not just in times of school closure. School closures increase the interactive time
between family members and provide unique research conditions for assessing informal learning activities.

Out of students in the ten to eighteen age range, 6% had an OTL_Informal index under 25, meaning that they
only did a quarter of the potential educational activities in their leisure time. At the other extreme, 13% of stu-
dents had an OTL_Informal index over 87.5 points, meaning that they mostly dedicated their time to educational
activities such as reading, maths, sports or practising languages, while little time was devoted to watching TV,
following social networks or playing videogames. Most students obtained an OTL_Informal between 50 and 75
points (69% of the sample) (see Table 5).

As in the case of OTL_Formal, we ran three regression models to assess which factors influence opportunities
to learn in informal educational practices at home (OTL_Informal). Table 6 shows that all family variables included
in the regression have a significant effect on students' OTL_Informal. As expected, cultural capital—for which
parental educational attainment was used as proxy—has a greater influence than economic capital on families'
educational practices. Having an immigrant background significantly reduced the likelihood of accessing informal
learning processes. Family circumstances were also significant. However, in this case, living with more children at
home increases the informal opportunities for learning. Finally, the inclusion of school variables shows that older
students get lower scores at OTL_Informal than primary school students, but that the reduction is especially strong
for those who are enrolled in lower tracks of vocational education and training. In addition, OTL_Informal was in
general greater for students enrolled in independent private schools. However, the school sector was less influen-
tial than observed for OTL_Formal.

TABLE 5 Distribution frequency of OTL_Informal

OTL_Informal Freq. Percent Cum.

0 62.52 0.24 0.24
12.5 314.90 1.20 1.44
25 1,278.60 4.89 6.33
37.5 3,123.02 11.94 18.27
50 5,088,33 19.45 37.72
62.5 6,693.82 25.59 63.30
75 6,178.66 23.62 86.92
87.5 2,838.9 10.85 97.77
100 583.72 2.23 100.00
Total 26,162.48 100.00

Source: Authors.
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TABLE 6 Regression models of OTL_Informal

Model 1 Model 2 Model 3
Compulsory education
Post-secondary education 3.3777(.36) 3.40"" (.36) 3.297(.36)
University studies 8.00"(.38) 7.617(.38) 7177 (.39)
Income Quintile 1
Income Quintile 2 2.297(.35) 2.327(.35) 2.3577(.35)
Income Quintile 3 2.26"(.34) 2.28" (.34) 2.26"(.34)
Income Quintile 4 179" (.52) 2.06"(.53) 2137 (.53)
Income Quintile 5 436" (.39) 4.25"" (.40) 393" (.40)
Native parents
Immigrant parents -3.37"7(.59) -3.44"" (.59) -3.68"(.59)
Devices per person 1.53"7(.35) 1.94" (.35)
Number of children 1.39"7 (.16) 1.257(17)
Primary education
Lower secondary education -3.257(.27)
Lower vocational training -12.78" (.66)
1st baccalaureate -3.25"7(.49)
2nd baccalaureate -3.53"7(.53)
Public school
Private subsidised school 6077 (.26)
Private independent school 3.1177 (.66)
Constant 5441 (.30) 50.49"" (.54) 5314
R? .0499 .0529 .0730
F 161.54 137.57 112.15
N 24,621 24,621 24,232

Note: Dependent variable: OTL_Informal (0-100). Standard errors in parenthesis.
**p < .001; **p < .01; *p < .05; Tp < 1.

Source: Authors.

4.3 | Inequalities in after-school activities

Most after-school activities (70%) were suspended during lockdown. This circumstance, in addition to already
existing inequalities in participation in after-school activities, explains why 43% of children between ten and
eighteen years in our sample had an OTL_NonFormal index of O, meaning that they didn't do any extracurricular
activities during the lockdown. Almost 35% of students had an OTL_NonFormal of 12.5, meaning they did only
one activity during school closures; 17% managed to do two different activities and 4% of students were able to
participate in three or more activities (see Table 7).

Economic and cultural inequalities were marked in the probability of maintaining after-school activities during
school closure. As in the case of informal practices, for opportunities to do extracurricular activities families'
cultural capital has a stronger effect than economic capital in all the models. Likewise, having access to more
technological devices, not being from an immigrant background, or being enrolled in the last years of primary ed-
ucation increased the opportunities to learn in non-formal education during school closures in connection to the
pandemic. Interestingly, the school effect is different from the one observed for learning opportunities in formal
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TABLE 7 Distribution frequency of OTL_NonFormal

OTL_Nonformal Freq. Percent Cum.

0 11,371 43.70 43.70
12.5 9,028 34.69 78.39
25 4,354 16.73 95.12
37.5 1,099 4.22 99.34
50 165 0.63 99.98
62.5 6 0.02 100.00
Total 26,162.48 100.00

Source: Authors.

and informal education. With all other variables being equal (income, parents' education, origin and lockdown
conditions), students enrolled in state schools have a higher probability of attending after-school activities than
those enrolled in private institutions.

There are two main reasons for this difference in after-school activities during school closures in 2020. First,
families with higher economic, social and cultural capital participated in activities that were more likely to con-
tinue online (e.g., artistic activities, foreign languages), compared to the activities more commonly practised by
families with lower capital (e.g., sports). Second, the suspension of after-school activities was also higher among
families with lower economic, social and cultural capital, due to difficulties in meeting their costs during times
of crisis. For instance, compensatory education activities—which could be undertaken online—were voluntarily
suspended by 25% of families who had previously engaged in them. This voluntary interruption was particularly
high among children whose parents had only completed compulsory education (80%), compared to those whose
parents had a university degree (62%) (see Table 8).

4.4 | The learning gap is a process of cumulative disadvantage

By assessing opportunities to learn (OTL) in formal, informal and non-formal education, we have explored the ef-
fect of family variables and school variables as drivers of educational inequality. Our analysis reveals a differential
weight of the different inequality factors in opportunities to learn in the three types of education. While family
variables explain most of the inequality in informal and non-formal education, school type emerges as the explana-
tory variable with the greatest impact on opportunities to learn in the formal domain.

However, the axes of inequality are intersectional, meaning that they do not operate independently of each
other. For example, the probability of attending a private school, having access to digital devices or being enrolled
in vocational training are not equally distributed among the different groups of students analysed. Consequently,
beyond the impact that each variable exerts on the probabilities for participating in learning, we must consider
the fact that the intersections between variables may lead in some cases to a compensation of educational in-
equalities, while in other cases it can increase them almost exponentially. To assess how incremental opportunities
to learn are, we have calculated a cumulative OTL index composed of the three partial indexes. To calculate this
index, we have allocated a hypothetical distribution of time between formal, informal and non-formal education
in a normal school day. We have given a weight of 60% of time to school tasks, 25% as time for interacting with
family and friends and 15% to after-school activities. This cumulative OTL index can be calculated for all students
and for specific student profiles. Figure 1 illustrates the cumulative OTL index for two student profiles. The first
profile represents a child, in a family with comparatively lower education, who attends a state school. The second

represents a child, with parents who have university education, enrolled in a private independent school.
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TABLE 8 Regression models of OTL_NonFormal

Model 1 Model 2 Model 3
Compulsory education
Post-secondary education 27177 (.20) 2.707"(.20) 2.697"(.21)
University studies 6.05"" (.21) 5717 (.22) 5.62"7(.22)
Income Quintile 1
Income Quintile 2 1.55" (.19) 1.557(.19) 1.657(.19)
Income Quintile 3 2427 (19) 2.397(19) 2.50"(.19)
Income Quintile 4 937 (.29) 1.06" (.30) 1.407 (.30)
Income Quintile 5 37777 (.22) 3.6177(.22) 396 (.23)
Native parents
Immigrant parents -1.36"7(.33) 1.39"7(.33) -1.48"7(33)
Devices per person 1.3977(.19) 1.64"(.20)
Number of children 1.017 (.09) 1.05" (.09)
Primary education
Lower secondary education -.877 (15)
Lower vocational training -3.78"7 (.37)
1st baccalaureate -95"(.28)
2nd baccalaureate -2.02"7(.30)
Public school
Private subsidised school -1.2377(.15)
Private independent school -2.24"(.37)
Constant 3.617 (17) 0.60" (.30) 1537 (.32)
R? .0900 0954 1047
F 304.45 259.44 166.58
N 24,621 24,621 24,232

Note: Dependent variable: OTLNonFormal (0-100). Standard errors in parenthesis.
**p < .001; **p < .01; *p < .05; Tp < .1,

Source: Authors.

For all opportunities to learn, without exception, the odds of being exposed to learning experiences were
lower in the first profile, resulting in a cumulative disadvantage of almost 20 points. As Figure 1 shows, Profile
1 (child with parents with lower cultural capital and attending a state school) received lower scores in the three
domains in comparison to Profile 2 (child with parents with higher cultural capital and attending a private school).
The main differences are observed in OTL_Formal, meaning that the inequality in exposure to learning is mainly

explained by decisions made by each school, rather than by the circumstances of individual families.

5 | CONCLUSIONS

Our analysis shows evidence for, and details how, student exposure to learning in formal, informal and non-formal
education during school closures in 2020 in Catalonia was highly unequal. Differences in how schools responded,
the different abilities of families to support education, and differences in families' cultural practices or possibilities

to maintain after-school activities explain the widening of the learning gap between different groups of students.
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FIGURE 1 Cumulative opportunities to learn (OTL) for two student profiles. Source: Authors [Colour figure
can be viewed at wileyonlinelibrary.com]

The digital divide and marked differences in access to and use of technological devices among students left some
children and young people without options to connect to learning for at least three months. The gap in opportuni-
ties for accessing technological devices is a clear disadvantage factor for both formal and non-formal education,
especially for households with several siblings, who all share technological devices. However, informal educational
practices do not require children to be online, and a higher number of siblings may even facilitate a higher diversi-
fication of activities, as our findings show.

Although lack of access to digital devices has a negative impact on opportunities to learn, the effects of dif-
ferent types of schooling are clearly more intense in the formal domain. Different reasons can explain differences
in opportunities to learn between public and private schools. For example, the first two weeks after COVID-19
school closures started in 2020, were considered a non-curricular period by the Catalan Department of Education.
This regulation should have been followed by all schools, including publicly subsidised private schools, but, as the
data shows, state schools were more likely to cease their teaching activities than the publicly subsidised private
ones. Schools reacted differently to the new circumstances, and these different reactions generated different
learning opportunities in formal education. Somewhat paradoxically, a domain in which educational policy could
show its potential to mitigate socioeconomic differences actually caused an increase in educational inequalities.
Periods of school closures highly reduce this potential for mitigation and transfer any compensatory action to the
out-of-school realm, which is usually more unequal than formal schooling.

Our data show that school type has a stronger effect on learning opportunities than family characteristics.
These results require clarification. As already stated, most state schools ceased their teaching activities. With
state schools being more heterogeneous in terms of social composition (compared to private ones), it is probable
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that once schools resumed their activities online, differences between families from different backgrounds in-
creased. In other words, with all schools offering the same online opportunities to learn, unequal family resources
were likely to have an even sharper effect on learning opportunities, as the literature has widely shown (Belot &
Webbink, 2010; Borse et al., 2011; Chen et al., 2011; Goodman, 2014, Igbal et al., 2020; Jaume & Willén, 2019;
Kuhfeld et al., 2020; Shores & Steinberg, 2018).

Indeed, our analysis shows that families with a lower level of parental education attainment have fewer re-
sources and less knowledge to help their children with school tasks. These shortcomings become more acute
when demands for autonomous work by students increase and parental support is more difficult. Digital media
and the use of the internet in the field of education has not only reproduced but actually worsened existing social
inequalities, as research on the digital divide has clearly demonstrated in other fields (The Economist Intelligence
Unit, 2021; Van Dijk, 2020). Following Van Dijk, this inequality must be understood widely, in terms of access to
opportunities in life. It refers not only to unequal access to and use of digital media for school purposes, but also to
barriers for personal development. In line with these categories, our results show that online education amplifies
different outcomes in terms of life opportunities, i.e., differences caused by other social variables (such as social
class or origin).

In addition, family cultural capital also shapes everyday informal learning practices. Families with higher cul-
tural capital develop informal practices that are more aligned with school logic and with what is considered valid
knowledge. Likewise, differences in after-school activities are also high since the activities practiced by wealthier
families were easier to maintain during the lockdown.

Differences in exposure to learning are cumulative in the three domains in a way that decreases educational
opportunities for children from immigrant backgrounds and children from lower socioeconomic backgrounds. The
cumulative disadvantage caused by school closures counteracted benefits of the socialisation provided by edu-
cation for the most vulnerable children. It also disrupted guidance and supervision processes which are especially
important for teenage students in their study, work, and life transitions.

Whilst our study could not provide detailed measures of learning losses (lack of access to academic perfor-
mance data), it helps us to understand how mechanisms that increase the learning gap between advantaged and
disadvantaged students operate. The cumulative characteristics of the learning gap in formal, non-formal, and in-
formal education reveal that learning differences are not the simple result of the absence of schooling but are the
result of unequal opportunities for learning in other domains, ones that are key to understanding how educational
inequalities are generated and reproduced.

The closure of schools caused by the COVID-19 pandemic poses enormous challenges for developing effective
policies to compensate for learning losses and learning inequalities. The increasing cumulative disadvantage and
the learning gap will require a significant investment in human and material resources to ensure that the most
vulnerable children can catch up. So far, neither the national or regional governments have defined a specific
emergency plan with social and educational objectives to repair children's socio-emotional and cognitive skills.
EU funds supporting the Next Generation recovery strategy will increase educational budgets significantly for the
coming years, which will mainly improve digital connectivity for schools and families, and teacher skills for digital
education. However, much more will need to be done if the economic, social and psychological costs of this crisis

are to be addressed. Otherwise, the right to education for all will not be guaranteed.
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ENDNOTES

1 In Spain, basic education is organised into three levels: non-compulsory preschool (aged three to five); primary (aged
six to eleven) and lower secondary education (aged twelve to sixteen). Post-compulsory secondary education includes
a vocational track—which gives access to tertiary technical education—and an academic track (Bachillerato)—which
gives access to university studies.

N}

Formal education refers to traditional schooling followed by university or college. Non-formal education refers to any
organised educational activity, designed for a particular learning group with clear learning objectives, outside the
established formal system. A third kind, informal education, refers to experience-based and often accidental learning,
occurring e.g., at home or during a leisure activity.

w

In Catalonia, public (state) schooling is funded by the government, while parents pay full fees for private (independent)
schooling. Subsidised private schools are formally free of charge, but all of them ask for voluntary contributions from
families (a kind of hidden fee).

IS

Data for the overall population were taken from the online database of the Institut d’Estadistica de Catalunya
[Statistical Institute of Catalonia] (2020).

> We are aware of the different nature of these activities and their varying potential roles for learning. Our data, how-

ever, does not allow us to differentiate according to the qualitative characteristics of these activities, so we have opted
for quantifying the number of activities students were engaged in, as a proxy of the continued nature of non-formal
educational practices.

REFERENCES

Abadzi, H. (2009). Instructional time loss in developing countries: Concepts, measurement, and implications. World Bank
Research Observer, 24(2), 267-290. https://doi.org/10.1093/wbro/lkp008

Alegre, M. A. (2016). Are summer programs effective in improving learning and educational outcomes in students? Ivalua-
Fundacié Jaume Bofill. Retrieved 8 August, 2020 from http://www.ivalua.cat/documents/1/05_07_2016_10_24_36_
Summer_programs_Whatworks_03_.pdf

Belot, M., & Webbink, D. (2010). Do teacher strikes harm educational attainment of students? Labour, 24(4), 391-406.
https://doi.org/10.1111/j.1467-9914.2010.00494.x

Bonal, X., & Gonzélez, S. (2020). The impact of lockdown on the learning gap: Family and school divisions in times of crisis.
International Review of Education, 66(5-6), 635-655. https://doi.org/10.1007/s11159-020-09860-z

Borse, R. H., Behravesh, C. B., Dumanovsky, T., Zucker, J. R., Swerdlow, D., Edelson, P., Choe-Castillo, J., & Meltzer, M. I.
(2011). Closing schools in response to the 2009 pandemic influenza A HIN1 virus in New York City: Economic impact
on households. Clinical Infectious Diseases, 52(Suppl. 1), S168-5172. https://doi.org/10.1093/cid/ciq033

Burgess, S., & Sievertsen, H. H. (2020). Schools, skills, and learning: The impact of COVID-19 on education. VOX, CEPR Policy
Portal, April 1. Online article. Retrieved August 8, 2020 from https://voxeu.org/article/impact-covid-19-education

Cattaneo, M. A., Oggenfuss, C., & Wolter, S. C. (2017). The more, the better? The impact of instructional time on student
performance. Education Economics, 25(5), 433-445. https://doi.org/10.1080/09645292.2017.1315055

Chen, W. C., Huang, A. S., Chuang, J. H., Chiu, C. C., & Kuo, H. S. (2011). Social and economic impact of school clo-
sure resulting from pandemic influenza A/H1N1. Journal of Infection, 62(3), 200-203. https://doi.org/10.1016/j.
jinf.2011.01.007

Coe, R., Weidmann, B., Coleman, R., & Kay, J. (2020). Impact of school closures on the attainment gap: Rapid evidence as-
sessment. Education Endowment Foundation (EEF). Retrieved August 8, 2020 from https://dera.ioe.ac.uk/35707/1/
EEF_%282020%29_-_Impact_of_School_Closures_on_the_Attainment_Gap.pdf

Dahmann, S. (2015). How does education improve cognitive skills? Instructional time versus timing of instruction. German
Socio-Economic Panel Study (SOEP) paper series, no. 769 on Multidisciplinary Panel Data Research. Deutsches Institut
fir Wirtschaftsforschung (DIW; German Institute for Economic Research). https://doi.org/10.2139/ssrn.2630179

Education Endowment Foundation. (2018). The attainment gap. Retrieved September 8, 2020 from https://educatione
ndowmentfoundation.org.uk/about/annual-reports/the-attainment-gap-an-eef-analysis/

Engzell, P, Frey, A., & Verhagen, M. D. (2021). Learning inequality during the Covid-19 pandemic. PNAS, 118(17),
e€2022376118. https://doi.org/10.1073/pnas.2022376118

Goldstein, D. (2020). Research shows students falling months behind during virus disruptions. The New York Times, June
5. Online article. Retrieved August 8, 2020 from https://www.nytimes.com/2020/06/05/us/coronavirus-education-
lost-learning.html?smid=tw-share

Goodman, J. S. (2014). Flaking out: Student absences and snow days as disruptions of instruction time. NBER Working Paper
series, no. 20221. National Bureau of Economic Research. https://doi.org/10.3386/w20221


https://doi.org/10.1093/wbro/lkp008
http://www.ivalua.cat/documents/1/05_07_2016_10_24_36_Summer_programs_Whatworks_03_.pdf
http://www.ivalua.cat/documents/1/05_07_2016_10_24_36_Summer_programs_Whatworks_03_.pdf
https://doi.org/10.1111/j.1467-9914.2010.00494.x
https://doi.org/10.1007/s11159-020-09860-z
https://doi.org/10.1093/cid/ciq033
https://voxeu.org/article/impact-covid-19-education
https://doi.org/10.1080/09645292.2017.1315055
https://doi.org/10.1016/j.jinf.2011.01.007
https://doi.org/10.1016/j.jinf.2011.01.007
https://dera.ioe.ac.uk/35707/1/EEF_%282020%29_-_Impact_of_School_Closures_on_the_Attainment_Gap.pdf
https://dera.ioe.ac.uk/35707/1/EEF_%282020%29_-_Impact_of_School_Closures_on_the_Attainment_Gap.pdf
https://doi.org/10.2139/ssrn.2630179
https://educationendowmentfoundation.org.uk/about/annual-reports/the-attainment-gap-an-eef-analysis/
https://educationendowmentfoundation.org.uk/about/annual-reports/the-attainment-gap-an-eef-analysis/
https://doi.org/10.1073/pnas.2022376118
https://www.nytimes.com/2020/06/05/us/coronavirus-education-lost-learning.html?smid=tw-share
https://www.nytimes.com/2020/06/05/us/coronavirus-education-lost-learning.html?smid=tw-share
https://doi.org/10.3386/w20221

622 GONZALEZ anp BONAL
WILEY

Gromada, A., & Shewbridge, C. (2016). Student learning time: A literature review. OECD Education Working Paper series,
no. 127. OECD. https://doi.org/10.1787/5jm409kqgkjh-en

Huebener, M., Kuger, S., & Marcus, J. (2017). Increased instruction hours and the widening gap in student performance.
Labour Economics, 47, 15-34. https://doi.org/10.1016/j.labeco.2017.04.007

Igbal, S., Azevedo, J., Geven, K., Hasan, A., & Patrinos, H. A. (2020). We should avoid flattening the curve in education:
Possible scenarios for learning loss during the school lockdowns. Education for Global Development, World Bank blog
posting 13 April. Retrieved August 8, 2020 from https://blogs.worldbank.org/education/we-should-avoid-flattening
-curve-education-possible-scenarios-learning-loss-during-school

Jacovkis, J., & Tarabini, A. (2021). COVID-19 y escuela a distancia: Viejas y nuevas desigualdades. RASE, 14(1), 85-102.
https://doi.org/10.7203/RASE.14.1.18525

Jaume, D., & Willén, A. (2019). The long-run effects of teacher strikes: Evidence from Argentina. Journal of Labor
Economics, 37(4), 1097-1139. https://doi.org/10.1086/703134

Kay, J., Ellis-Thompson, A., Higgins, S., Stevenson, J., & Zaman, M. (2020). Remote learning: Rapid evidence assessment.
Education Endowment Foundation (EEF)/EdTechHub. Retrieved August 8, 2020 from https://edtechhub.org/wp-
content/uploads/2020/04/Remote_Learning_Rapid_Evidence_Assessment.pdf

Kuhfeld, M., Soland, J., Tarasawa, B., Johnson, A., Ruzek, E., & Liu, J. (2020). Projecting the potential impacts of COVID-19
school closures on academic achievement. EdWorking Paper no. 20-226. Annenberg Institute for School Reform at
Brown University (NWEA). https://doi.org/10.26300/cdrv-yw05

Kuhfeld, M., & Tarasawa, B. (2020). The COVID-19 slide: What summer learning loss can tell us about the potential impact of
school closures on student academic achievement. NWEA Research Brief. Northwest Evaluation Association (NWEA).
Retrieved August 8, 2020 from https://www.nwea.org/research/publication/the-covid-19-slide-what-summer-learn
ing-loss-can-tell-us-about-the-potential-impact-of-school-closures-on-student-academic-achievement/

Maldonado, J. E., & De Witte, K. (2020). The effect of school closures on standardised student test outcomes. Department
of Economics.

Meyer, F., Meissel, K., & McNaughton, S. (2017). Patterns of literacy learning in German primary schools over the
summer and the influence of home literacy practices. Journal of Research in Reading, 40(3), 233-253. https://doi.
org/10.1111/1467-9817.12061

Mora, T., & Escardibul, J. O. (2018). Home environment and parental involvement in homework during adolescence in
Catalonia (Spain). Youth and Society, 50(2), 183-203. https://doi.org/10.1177/0044118X15626050

Nelson, J., & Sharp, C. (2020). Key findings from the Wave 1 survey. National Foundation for Educational Research.
Retrieved from https://www.nfer.ac.uk/schools-responses-to-covid-19-key-findings-from-the-wave-1-survey/

OECD. (2021). The state of school education. One year into the COVID pandemic.

Robles, J. M., & Torres Albero, C. (2012). Digital divide and the information and communication society in Spain. Journal
for Spatial and Socio-Cultural Development Studies, 50(3), 291-307. https://doi.org/10.5673/sip.50.3.1

Shores, K., & Steinberg, M. (2018). The impact of the great recession on student achievement: Evidence from population data.
CEPA Working Paper no. 17-09. Stanford Center for Education Policy Analysis (CEPA). Retrieved August 8, 2020 from
http://cepa.stanford.edu/wp17-09

Statistical Institute of Catalonia. (2020). Population figures. Online resource. Retrieved September 8, 2020 from https://
www.idescat.cat

The Economist Intelligence Unit. (2021). The inclusive internet index 2021 executive summary. https://theinclusiveinternet.
eiu.com/assets/external/downloads/3i-executive-summary.pdf

UNESCO. (2021). Education: From disruption to recovery. Website. https://en.unesco.org/covid19/educationresponse

UNICEF. (2021). COVID-19 and school closures: One year of education disruption. Website. https://data.unicef.org/resou
rces/one-year-of-covid-19-and-school-closures/

Van Dijk, J. (2020). The digital divide. Polity Press.

Van Lancker, W., & Parolin, Z. (2020). COVID-19, school closures, and child poverty: A social crisis in the making. The
Lancet Public Health, 5(5), e243-e244. https://doi.org/10.1016/52468-2667(20)30084-0

Von Hippel, P. T. (2019). Is summer learning loss real? Education Next, 19(4), 8-14. Retrieved August 8, 2020 from https://
www.educationnext.org/is-summer-learning-loss-real-how-i-lost-faith-education-research-results/

How to cite this article: Gonzalez, S., & Bonal, X. (2021). COVID-19 school closures and cumulative
disadvantage: Assessing the learning gap in formal, informal and non-formal education. European Journal of
Education, 56, 607-622. https://doi.org/10.1111/ejed.12476



https://doi.org/10.1787/5jm409kqqkjh-en
https://doi.org/10.1016/j.labeco.2017.04.007
https://blogs.worldbank.org/education/we-should-avoid-flattening-curve-education-possible-scenarios-learning-loss-during-school
https://blogs.worldbank.org/education/we-should-avoid-flattening-curve-education-possible-scenarios-learning-loss-during-school
https://doi.org/10.7203/RASE.14.1.18525
https://doi.org/10.1086/703134
https://edtechhub.org/wp-content/uploads/2020/04/Remote_Learning_Rapid_Evidence_Assessment.pdf
https://edtechhub.org/wp-content/uploads/2020/04/Remote_Learning_Rapid_Evidence_Assessment.pdf
https://doi.org/10.26300/cdrv-yw05
https://www.nwea.org/research/publication/the-covid-19-slide-what-summer-learning-loss-can-tell-us-about-the-potential-impact-of-school-closures-on-student-academic-achievement/
https://www.nwea.org/research/publication/the-covid-19-slide-what-summer-learning-loss-can-tell-us-about-the-potential-impact-of-school-closures-on-student-academic-achievement/
https://doi.org/10.1111/1467-9817.12061
https://doi.org/10.1111/1467-9817.12061
https://doi.org/10.1177/0044118X15626050
https://www.nfer.ac.uk/schools-responses-to-covid-19-key-findings-from-the-wave-1-survey/
https://doi.org/10.5673/sip.50.3.1
http://cepa.stanford.edu/wp17-09
https://www.idescat.cat
https://www.idescat.cat
https://theinclusiveinternet.eiu.com/assets/external/downloads/3i-executive-summary.pdf
https://theinclusiveinternet.eiu.com/assets/external/downloads/3i-executive-summary.pdf
https://en.unesco.org/covid19/educationresponse
https://data.unicef.org/resources/one-year-of-covid-19-and-school-closures/
https://data.unicef.org/resources/one-year-of-covid-19-and-school-closures/
https://doi.org/10.1016/S2468-2667(20)30084-0
https://www.educationnext.org/is-summer-learning-loss-real-how-i-lost-faith-education-research-results/
https://www.educationnext.org/is-summer-learning-loss-real-how-i-lost-faith-education-research-results/
https://doi.org/10.1111/ejed.12476

