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School Closures and the Online Preparedness
of Children during the COVID-19 Pandemic

by Marc Frenette, Kristyn Frank, and Zechuan Deng
Social Analysis and Modelling Division

This Economic Insights article discusses the potential impact of recent school closures on learning
and academic performance of school children. To benefit from online resources, students require
access to internet-enabled devices that are suitable for learning. The article estimates the
percentage of households with children under the age of 18 with access to these learning tools
by level of household income, and also discusses the potential impact of receiving no instruction
on academic performance based on an earlier Statistics Canada study.

Introduction

As part of a concerted effort to slow down the spread of the COVID-19, provincial governments
have closed schools and suspended all in-class instruction until further notice. To reduce the
impact on schoolchildren, new online learning resources for students have been announced! or
online materials are under development.?

This article discusses the potential impact of school closures on learning and academic
performance of school children. Since everyone is being asked to remain at home unless
absolutely necessary, having access to home internet is a requirement for students to benefit
from online learning resources. While it is not known to what extent the online resources will be
effective, school children who cannot access them may potentially fall behind other students
academically. Even with access to the internet, the quality of children’s learning may also be
affected by the number of internet-enabled devices available within their household given that
their parents or siblings may also be at home. In addition, the type of devices they use for
educational activities may also matter, as some are less conducive to educational activities than
others.

If some students do not have adequate access to the internet at home, or to devices that can be
used to facilitate their learning, or if online learning is otherwise not effective, then there will be a
gap in learning over the duration of the school closures. Gaining insight into this impact is
important as academic performance is a major predictor of educational attainment
(Frenette 2007).

1. For example, Ontario and Quebec (Ontario Ministry of Education 2020; Government of Quebec 2020).

2. Several provinces have also indicated that that they will develop alternative approaches for families without access
to the internet in their home, or for students with special needs (e.g. British Columbia Ministry of Education 2020;
Government of Alberta 2020; Government of Prince Edward Island 2020).
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The study is based on two data sources that can inform parents, schools, and governments on
the potential impact of school closures. First, the Canadian Internet Use Survey (CIUS) of 2018
contains information on access to the internet at home, as well as the number and types of devices
used to access the internet.® Only households with children under the age of 18 are examined.*
Second, an earlier study by Statistics Canada estimated the relationship between instructional
time and performance on standardized reading, mathematics, and science tests by comparing
children who were born just before and just after school entry cut-off dates (Frenette 2008). These
students were essentially the same age, but some had received one less year of schooling (and
spent one additional year at home in early childhood) simply because they were born slightly
later.® This article will discuss these findings in light of the current school closures.

Vast majority of households with children under 18 had home internet access

Overall, the vast majority of households with children less than 18 years-old had internet access
at home in 2018. In fact, only 1.2% did not have internet access. Moreover, access did not vary
much by level of household income.

Indeed, fewer than 1 in 20 households with children under age 18 in each income quartile did not
have internet access at home (Table 1).5” Households in the lowest income quartile (i.e. the
bottom 25% of the income distribution®) were more likely to not have home internet access (4.2%)
than their counterparts in highest quartile (0.2%).°

3. Although the CIUS also asks about the speed of the internet connection, more than half of all respondents did not
provide a response.

4. The CIUS does not contain specific information on children’s ages, therefore, the sample could not be limited to
school-aged children specifically.

5. The study was based on the Youth in Transition Survey, Cohort A (YITS-A). Students born in 1984 wrote the
Programme for International Student Assessment (PISA) reading test from the Organization for Economic Co-operation
and Development (OECD) in April or May of 2000 (when most were 15 years-old). Half of the students also wrote the
PISA mathematics tests, while the other half also wrote the PISA science test. In Quebec and Nova Scotia, school
entry is determined by the age of the student as of September 30 and October 1, respectively. Most students in the
sample were in grade 9 (if they were born after the cut-off date) or grade 10 (if they were born before the cut-off date).
Thus, the study estimated the impact of receiving instruction throughout most of grade 10 compared to receiving one
year less of instructional time. To provide more useful insight during the current pandemic, the results of the earlier
study are expressed in terms of the impact of one less year of instructional time.

6. The proportion of households with children under 18 with internet access at home was higher than the proportion of
all households in Canada with internet access at home (i.e., including households with and without children). In 2018,
80.9% of all households in the lowest income quartile and 99.6% of households in the highest internet quartile had
internet access at home, a gap of 18.7 percentage points (Statistics Canada Table 22-10-0113-01). The gap between
the highest and lowest income groups has decreased over time. Results from the 2010 wave of the CIUS indicated a
gap of 43.5 percentage points — 53.7% of all households in the lowest income quartile had access to internet at home
compared to 97.2% of households in the highest income quartile in 2010 (Statistics Canada Table 22-10-007-01).

7. Additional results were also produced by income deciles. These results were similar, with 95.3% of households in
the lowest decile and 99.9% of households in the highest decile having home internet access.

8. Household income quartiles are defined as follows: lowest quartile is less than $40,000; second quartile is between
$40,000 and $80,000; third quartile is between $80,000 and $125,000; highest quartile is $125,000 or higher.
Household income was self-reported, therefore income values were clustered around rounded values (such as $40,000
and $80,000). To obtain equal weighted counts for each quartile, cases with incomes equal to the category cut-offs
were randomly assigned to one of the two categories on either side of the cut-off.

9. All differences discussed in the text are statistically significant at p<0.05 unless otherwise noted.
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Very low rates were also registered among households in the two middle income quartiles.°

Table 1
Internet access at home by household income quartiles, 2018
Lowest Second Third Highest Total
percent
Does not hawe internet access at home 4.2 1.9 0.4 0.2 1.2
Has internet access at home 95.8 98.2 99.6 99.8 98.8

Sample: Households with children under 18.
Source: Statistics Canada, Canadian Internet Use Surwey, 2018.

Fewer internet-enabled devices per household member in lower income
households

Although the majority of households with children under 18 have internet access, other factors
could also affect the time that children can invest in their educational activities at home. In
particular, the number of internet-enabled devices available within the household can restrict the
amount of time children can devote to online learning. This may be especially pertinent during the
COVID-19 pandemic, as the demand for these devices will be greater in multi-child households
and households where parents must now work from home. Lower income households may be at
particular risk for this as previous research has shown that lower income families are more likely
to have to share devices with other household members compared to their higher income
counterparts (Rideout and Katz 2016). However, since individuals with higher levels of education
are more likely to work from home (Turcotte 2010), this could also be an issue for higher income
families given the strong positive relationship between postsecondary education and earnings
(Frenette 2019).

Overall, 58.4% of households who had internet access at home had less than one internet-
enabled device per household member (Table 2).1! However, this varied by level of household
income. Among households in the lowest income quartile, 63.0% had less than one internet-
enabled device for each household member. In comparison, 56.2% of households in the highest
income quartile had less than one device per household member. Households in the third quartile
were also less likely than those in the lowest quartile to have less than one device per household
member (56.9%).1213

10. Results were also examined by province and rural or urban area. The sample sizes for most provinces were too
small to produce reliable estimates across income quatrtiles, with the exception of Quebec and Ontario. In Quebec,
households in the lowest income quartile were less likely to have internet access at home than those in the highest
income quartile (97.3% and 100.0%, respectively; statistically significant at p<0.10). Similarly, 96.9% of Ontario
households in the lowest quartile had internet access at home, compared to 100.0% of Ontario households in the
highest income quartile (p<0.10). Overall, there were no significant differences in home internet access between rural
and urban households.

11. Information about internet-enabled devices in the home was determined from the survey question: “During the past
three months, what devices did you use to access the internet?”

12. This result was statistically significant at p<0.10. The difference between the lowest and second lowest income
quartile was not statistically significant.

13. The average number of devices was also lower among households in the lowest income quartile (0.77) compared
to households in the highest income quartile (0.87).
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Table 2
Number of internet-enabled devices used per household member by household income
gquartile, households with home internet access, 2018

Lowest Second Third Highest
quartile quartile quartile quartile Total
percent
Less than one device per household member 63.0 60.7 56.9 56.2 58.4
At least one device per household member 37.0 39.3 43.1 43.9 41.6

Sample: Households with children under 18 who hawve internet access at home.
Note: Results for the highest quartile do not sum to 100% due to rounding.
Source: Statistics Canada, Canadian Internet Use Suney, 2018.

Lower income households more likely to rely on mobile devices to access the
internet than higher income households

The quality of students’ learning activities at home may also be affected by the type of devices
available to them. While mobile devices such as smartphones and tablets are often seen as a
means to encourage independent learning, they are primarily designed for receiving information
rather than producing information (Dias and Victor 2017; Napoli and Obar 2014). Mobile devices
also have more technical limitations than personal computers!#, such as less memory and storage
capacity (Napoli and Obar 2014), and some educational activities are more difficult to accomplish
on mobile devices. For example, reading and writing large amounts of text are more challenging
on mobile devices than personal computers due to differences in screen size and ease of use of
the keyboard (Dias and Victor 2017; Napoli and Obar 2014).

Previous studies have found that lower income families are less likely to have personal computers
at home, relying instead on mobile devices to access the internet (Chen 2015; Looker and
Thiessen 2003; Rideout and Katz 2016). The results of this study support this finding with more
recent data. Among households that had internet access at home, lower income households were
far more likely than higher income households to use only mobile devices?® to access the internet
at home (Table 3). Nearly one-quarter (24.1%) of households in the lowest income quartile
reported using only mobile devices for accessing the internet, three times higher than the share
among households in the highest income quatrtile (8.0%). Households in the lowest quartile were
also significantly more likely to use only mobile devices to access the internet than those in the
second and third income quartiles, which registered rates of 14.7% and 13.8%, respectively.
Moreover, households in the second and third income quartiles were more likely than households
in the highest quartile to use only mobile devices to access the internet.

14. Personal computers are defined as desktops, laptops and netbooks in the current study.

15. Mobile devices are defined as smartphones, tablets and other mobile devices such as handheld gaming consoles,
e-book readers or smart watches. Although laptops and netbooks are often categorized as mobile devices, they are
identified as personal computers for the purposes of this study as they perform a wider range of tasks and facilitate
similar educational activities as desktop computers.
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Table 3
Type of devices used to access the internet by household income quartile, households with home
internet access, 2018

Lowest Second Third Highest
quartile guartile guartile quartile Total
percent
Mobile devices only 24.1 14.7 13.8 8.0 13.5
Personal computer (with or without mobile devices) 75.9 85.3 86.2 92.0 86.5

Sample: Households with children under 18 who hawve internet access at home.
Source: Statistics Canada, Canadian Internet Use Suney, 2018.

Reduced instructional time associated with poorer performance in reading,
mathematics, and science

With schools being closed, students who cannot access online learning resources with adequate
devices may not participate in many learning-based activities. Moreover, it is not known if those
activities will be effective at fostering learning. If certain students are prevented from learning
online either due to limited access or because online learning does not benefit them, then they
may fall behind academically. To what extent exactly? There is no way to know for sure, although
an earlier study may provide some insight as it estimated the relationship between instructional
time and academic performance in reading, mathematics and science among a sample of 15 and
16-year old youth (Frenette 2008).

The study found that students who received one less year of instructional time (because they
were born just after the school entry cut-off date) achieved, on average, a score that was 6%
lower on a standardized reading test than their counterparts with one additional year of schooling,
5.9% lower in mathematics, and 4.0% lower in science. Poorer results were also achieved in all
three sub-components of the reading test, including retrieving (5.9% lower), interpreting (6.3%
lower), and reflecting (5.0% lower). All of these results were virtually unchanged when students
who were very close in age according to their exact date of birth and came from similar socio-
economic backgrounds were compared.

Boys and youth from the lower half of the parental income distribution were more
susceptible to reduced instructional time in certain academic areas

Reduced schooling was associated with different levels of academic performance, depending on
sex and parental income.

Boys who received one less year of schooling performed 7.3% poorer on the mathematics test,
on average, than their counterparts with one additional year of schooling. This difference was
considerably larger than girls, who registered test scores that were 4.7% lower when they had
one year less of schooling.

Similarly, the academic performance of youth from the bottom half of the parental income
distribution was more strongly associated with time spent in school compared to their higher-
income counterparts. Specifically, youth from the bottom half of the income distribution performed
7.0% lower in reading and 5.3% lower in science with one less year of schooling. In contrast,
youth from the top half of the income distribution only performed 3.9% lower in reading and 1.9%
lower in science with one less year of schooling.
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Conclusion

While several measures have been put into place to limit the spread of COVID-19 in Canada, it
is important to consider the potential non-health related consequences of these measures as we
move past the pandemic. One such measure, school closures, may have a negative academic
impact on children. This has resulted in a need to shift students’ educational activities to their
home through online resources, which may have implications for the quality of learning activities
in which they can participate and their subsequent academic performance.

The results of this study showed that the vast majority of households with children under the age
of 18 had access to the internet in the home in 2018, with modest differences in accessibility by
level of household income. However, lower income households had access to fewer internet-
enabled devices per household member. Moreover, lower income households were more likely
to rely on mobile devices to access the internet, which may be less effective educational tools
compared to personal computers. If students do not have adequate home access to an internet
device that is appropriate for learning activities, or if online learning is otherwise ineffective for
them, then their academic progress may be at risk. Although the extent to which they will be
affected is unknown at this time, an earlier Statistics Canada study found that students who
received less instructional time (because they were born just after the school entry cut-off date)
performed more poorly in on standardized tests in reading, mathematics, and science.

An additional consideration is the level of parents’ involvement in their children’s learning
activities. Parental involvement is positively associated with the educational outcomes of students
engaged in traditional, in-class learning (e.g., Barnard 2005; Fan and Chen 2001; Sheldon and
Epstein 2005). However, the role of parents’ engagement may be amplified when their children
are engaged in online learning, as students are more likely to face difficulties with organization,
self-regulation, motivation, and understanding the learning material when the teacher is not
physically present (Hasler Waters, Menchaca and Borup 2014; Liu et al. 2010; Stevens and Borup
2015).

Lower-income parents tend to be less involved in their children’s learning activities than parents
in middle- and upper-income families (Smith 2006). This difference has been largely attributed to
lower-income parents being more likely to work long hours, hold multiple jobs, or have less
flexibility in their work schedules than parents in higher income families (Smith 2006; Heymann
and Earle 2000; O’Sullivan, Chen and Fish 2014). Additionally, higher income parents typically
have higher levels of education (e.g., Frenette 2019). This may benefit students who are engaged
in online learning at home as higher educated workers are more likely to be able to work at home
(Turcotte 2010), have higher educational expectations for their children (Frenette 2007) and may
be in a better position to help their children understand more advanced material, particularly at
the high school level.
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