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ABSTRACT ARTICLE HISTORY
During the academic year 2019-2020, school buildings worldwide Received 20 May 2021
closed in response to the COVID-19 pandemic, necessitating a rapid Accepted 24 September 2021
shift to distance education. This study assessed the influence of KEYWORDS
high-speed broadband availability on student engagement with distance education; online
distance learning during this period in Ireland. Employing data learning; secondary
from a representative sample of 206 secondary schools, student education; broadband;
engagement as perceived by school principals was estimated to COVID-19

have been more adversely affected among schools located in areas

with lower coverage of high-speed broadband. This may be partly

explained by a lower probability of poorer student engagement

among schools that deployed live online video teaching. While the

costs and benefits must be considered, these findings may support

the case for government intervention to provide greater equity in

access to high-speed broadband. Where distance learning is

required in future, secondary teachers should be supported in the

use of live online teaching to better foster student engagement.

Introduction

In response to the COVID-19 pandemic, governments across the world closed school
buildings to reduce the spread of the virus, forcing an abrupt transition to distance
learning. There were nationwide school closures in 188 countries in April 2020, with
1.5 billion children and young people worldwide not physically attending a school pre-
mises (UNESCO, 2020). Distance learning has been defined as an educational setting “in
which the expectation is that the student and instructor will not be physically co-present
in the same location” (Allen et al., 2004, p. 403). This study investigated the impact of the
shutdown of school buildings, and consequent move to distance learning in response to
COVID-19, on secondary school student engagement in the Republic of Ireland.

Our aim is to provide an understanding of how engagement in learning on a remote
basis was affected by the availability of high-speed broadband and access to information
and communications technology (ICT) devices in students’ homes. Research has shown
that “if engagement is to be socially just then all students should not only have equality
and equity of access to activities, learning at similar levels, but also have similar
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opportunities beyond school related to these activities” (Zyngier, 2008, p. 1769). The
contribution of opportunities beyond school to student learning is likely to have
increased during the pandemic.

Studying factors that affect student engagement is important since engagement is
positively associated with academic achievement (Lei et al., 2018), and evidence sug-
gests there is scope for interventions targeting engagement to improve academic
achievement (Fredricks et al.,, 2016). Longitudinal evidence has also linked student
engagement with post-school and occupational outcomes (Abbott-Chapman et al,,
2014). Greater insight and evidence on whether student engagement is related to the
availability of high-speed broadband at home can inform policymaking and education
planning during this period, as well as into the future as transitions to digital societies
accelerate globally. The European Commission (EC, 2020) has argued that emergency
situations such as COVID-19 demonstrate the necessity for universal access to high-
speed broadband, with online education cited as one motivation. Previously, the EC
(2016) also identified access to online learning as a motivating factor in its vision for
a broadband speed of at least 100 megabits per second available to all European
households.

This article presents the findings of a quantitative analysis of evidence gathered from
school leaders during the shutdown of school buildings in Ireland.

Impact of COVID-19 school closures

Studies examining the impact of COVID-19 school closures on primary and secondary
students, typically using survey data, are rapidly emerging from a range of international
jurisdictions. In the Netherlands, primary and secondary students from more advantaged
backgrounds were found to benefit from higher levels of parental support and better
resources such as owning a computer, indicating a likely effect on inequality in educa-
tional opportunities (Bol, 2020). Similar issues were evident in the United Kingdom, where
school-aged students from middle-class backgrounds were found to be twice as likely as
students from working-class homes to participate in live and recorded lessons online
every day, and higher levels of concern were apparent among teachers in deprived areas
in relation to students having access to electronic devices and adequate Internet access
(Cullinane & Montacute, 2020).

School-aged children from better-off families in the United Kingdom were also found
to spend 30% more time on home learning and to have better access to learning
resources (Andrew et al.,, 2020; Eyles et al., 2020). A study of households in the United
States of America with students in K-12 (primary and secondary) schools found that less
educated parents spent the same amount of time helping their children as parents with
more education, but that they faced more problems in relation to resources, such as
computer and Internet access (Bansak & Starr, 2021). A lack of infrastructure, such as
electricity and Internet access, was also found to give rise to education inequalities amid
COVID-19 school building closures in parts of Kenya (Mabeya, 2020). Other emerging
research on the experiences of secondary schools during COVID-19 include studies based
in Germany (Ziichner & Jakel, 2021) and Serbia (Kovacs Cerovic et al., 2021), with the use
of, and access to, technology and digital media highlighted as important factors in
shaping the learning experience.
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Drawing on literature that examined the impact of missing school due to absenteeism,
regular breaks, or school closures, Kuhfeld et al. (2020) projected that primary and
secondary students in the US would only experience 63%-68% of usual learning gains
in reading, and 37%-50% in mathematics, over the academic year due to COVID-19
closures. Another consequence of school building shutdowns has been the outright
cancellation of in-person examinations. Andersen and Nielsen (2020) contended that
secondary school exam cancellations may result in poorer future exam performance. As
well as reduced academic learning, the socio-emotional learning of children of all ages
may also be impacted (Outhwaite, 2020), which has also been found to affect academic
attainment (Panayiotou et al.,, 2019). Some studies have also suggested COVID-19 school
closures may reduce future earnings of current students (Azevedo et al, 2020;
Psacharopoulos et al., 2020). In addition to impacting educational inequality and learning,
significant challenges relating to the health and mental well-being of students as a result
of school closures have been documented (Lee, 2020; Liang et al., 2020; Rundle et al.,
2020; Workman, 2020).

Distance learning

Although COVID-19 has dramatically increased the use of some elements of distance
learning, the practice of distance learning has been the subject of a substantial body of
research. It has been pointed out in the literature that while schools worldwide switched to
a version of distance learning in response to COVID-19, the short-term nature of these
emergency arrangements meant that they did not amount to robust forms of distance
learning, which would entail additional instructional design and planning (Doukakis &
Alexopoulos, 2020). The term emergency remote teaching has been proposed as a more
accurate description of the continued education while school buildings were closed during
this period (Bozkurt et al., 2020; Crompton et al., 2021; Doukakis & Alexopoulos, 2020).

Several studies have compared the performance of primary and secondary students in
distance education with students in traditional classroom-based education, generally
finding no significant difference in outcomes (Cavanaugh, 2001; Cavanaugh et al., 2004;
Means et al., 2013). A meta-analysis found no significant difference when aggregating
data of all 51 included studies across secondary and higher education, but considerable
variation in results between studies was noted (Zhao et al., 2005). Much of the research in
this area, however, has focused on adult education (Allen et al., 2004; Rice, 2006). A recent
systematic review of literature on the use of online distance learning noted that the field
has moved away from an emphasis on theoretical articles to more empirical studies
(Arnesen et al., 2019). This review built on previous reviews of this area (Barbour &
Reeves, 2009; Cavanaugh et al.,, 2009; Hasler-Waters et al., 2014; Rice, 2006). Another
recent systematic review (Crompton et al., 2021) considered empirical research from 2010
to 2020 on the use of emergency remote teaching in primary and secondary education in
response to emergencies that cause school building closures. The review noted that the
vast majority of this research has been conducted since the start of the COVID-19
pandemic, indicating the growing research interest in this area.

Lesson delivery factors, such as an appropriate balance of human resources and
technology, have been identified as factors in successful distance learning (Zhao et al.,
2005). A distinction may be drawn between asynchronous formats of communication for
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distance learning such as pre-recorded video and synchronous formats such as live,
interactive video. Allen et al. (2004) found no significant reduction in student performance
from utilizing asynchronous instead of synchronous learning formats, although Zhao et al.
(2005) highlighted the importance of live human instruction for successful distance
learning.

Secondary school distance learning is also shaped by student characteristics such as
self-regulation skills and responsibility (Roblyer & Marshall, 2002). For successful dis-
tance learning, Roblyer and Marshall asserted that students also require access to
appropriate technology. Teachers in Finland and India identified that not all students
were in an equal position to make a transition to remote education in response to
COVID-19, with barriers including existing technology, practices, and skills affecting
students to varying degrees (livari et al,, 2020). In Northern Ireland, almost a quarter
of households engaged in primary and secondary homeschooling due to COVID-19 did
not have access to a printer, and only half of students had their own device for
accessing online content (Walsh et al., 2020).

Studies have also pointed out that the skills required of teachers are different for online
distance learning than for traditional learning. One study reviewed literature on the
competencies required of primary and secondary teachers for online learning (Pulham
& Graham, 2018), while another systematic review found wide variation in the content of
programs designed to prepare primary and secondary teachers for online distance learn-
ing (Moore-Adams et al., 2016).

Student engagement

There is broad agreement in the literature that student engagement encompasses three
dimensions: behavioral, incorporating participation, effort, persistence and positive con-
duct; emotional, covering interactions with teachers and classmates and a sense of
belonging; and cognitive, including self-regulated learning (Fredricks et al., 2016). The
presence of strong relationships between students and teachers has emerged as a crucial
factor in promoting student engagement (Fredricks et al., 2016; Nguyen et al., 2018; Quin,
2017; Taylor & Parsons, 2011; Yang et al.,, 2018). High levels of support from teachers
(Havik & Westergard, 2020; Lam et al., 2016; Strati et al., 2017; Virtanen et al., 2018) and the
provision of regular student feedback (Fredricks et al., 2016; Taylor & Parsons, 2011) have
been found to enhance student engagement. Higher engagement has also been attrib-
uted to a positive school climate, characterized by high expectations in academic and
discipline domains, coupled with a strong supportive ethos between teachers and stu-
dents (Konold et al., 2018; Yang et al., 2018).

Classroom technology has been described as a “tool for engaged learning” (Taylor &
Parsons, 2011, p. 14). Bond and Bedenlier (2019) proposed a framework for conceptua-
lizing how classroom technology can influence student engagement, informed by
literature examining educational technology and student engagement. Benefits of the
use of ICT in the classroom were found to include enhanced participation, greater
collaboration and the development of skills (McCoy et al., 2016). It should be noted,
however, that the use of ICT in a classroom is different to using ICT for distance learning,
and the benefits of classroom ICT integration may not necessarily extend to a distance
learning setting.
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There is also evidence to show that student engagement can be shaped by school
structural characteristics, as well as the composition of the student body. Student
engagement was found to be higher for smaller schools (Fredricks et al., 2004) and for
more socioeconomically advantaged school settings (McCoy, Smyth, et al, 2014).
A number of studies also highlighted higher engagement levels among single-sex girls’
schools and for female students more generally (Frawley et al., 2014; Havik & Westergard,
2020; Lam et al., 2016).

It is also worth noting research suggesting that increased student engagement has not
always necessarily been positive. Student burnout among highly engaged students was
identified among students from the United States of America and Finland in one study
(Salmela-Aro et al., 2016). In the Irish context, high stress levels in advance of the final
secondary school state examination have repeatedly been highlighted, with evidence
showing that this persists into the post-school period, particularly for high-achieving
female students (McCoy, Smyth, et al., 2014). Greater reliance on individual ICT devices
for learning can also have unintended consequences. Technology-related distraction can
adversely impact on learning or academic performance (Dempsey et al., 2019; Zureick
et al,, 2018), and cyberbullying has been found to impact engagement (Yang et al., 2020).

One study of the impact of COVID-19 school closures in Ireland indicated that barriers
to engagement for secondary students include a lack of interest, a lack of support, and
a lack of access to devices, all of which were more prevalent in schools with greater
numbers of students from disadvantaged backgrounds (Devitt et al., 2020). The research
also suggested that the mode of content delivery was associated with student engage-
ment, with better levels of engagement associated with more interactive and collabora-
tive approaches such as the use of assessment with feedback.

Contribution of this research

The quantitative analysis presented in this article adds to a rapidly growing evidence base
that charts the experience of schools in transitioning to distance learning during COVID-
19. We aim to broaden the literature on the effectiveness of distance learning relative to
more traditional, classroom-based methods. This study posed the following research
question: Is student access to high-speed broadband and to ICT devices at home asso-
ciated with the impact of the shift to distance learning on student engagement? Given
established links between student engagement and academic achievement (Lei et al,,
2018), understanding the conditions shaping student engagement with distance learning
is important, particularly in the context of COVID-19 school shutdowns. The study exam-
ined this question among secondary schools in Ireland and employed novel objective
indicators that identified schools located in areas characterized by a lower availability of
high-speed broadband.

Secondary education in Ireland

In the academic year 2019-2020, there were 723 secondary-level schools in Ireland
(Department of Education and Skills [DES], 2020). Schools are publicly funded, although
there is a subset of 51 fee-charging secondary-level schools operating. A total of 198
secondary-level schools are included in the Delivering Equality of Opportunity in Schools
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(DEIS) program, which aims to address educational inequality by providing additional
resources to schools identified as having a high proportion of students from disadvan-
taged backgrounds (DES, 2017; McCoy, Quail et al., 2014). The majority of schools are
English-language-medium schools, and there are 49 lIrish-language-medium schools,
known as a Gaelscoil. Further details on the secondary education system in Ireland are
outlined in Appendix A.

Materials and methods
Data collection

An online survey of secondary school leaders (typically school principals or deputy
principals) in the Republic of Ireland was fielded 2 months after the closure of school
buildings (Mohan et al.,, 2020). School leaders are well placed to provide a rich insight on
the lived experiences of their students and matters on the ground as they are key
decision-makers in responding to the challenges of providing continuity of education.
Moreover, during this unprecedented period, school leaders were found to have had
more frequent contact with teachers, students, and parents (Mohan et al., 2020).

The sampling frame encompassed all 723 secondary schools. The survey was emailed
to school principals on 13 May 2020, followed up with several reminders before the survey
closed on 29 May 2020. A total of 234 responses were submitted, securing a 32.4%
response rate. The sample of responses received was representative of schools nationally
as recorded in the secondary school census for 2019-2020 (DES, 2020) in terms of
geographic location (see Figure B-1 in Appendix B), other key school characteristics (see
Figure B-2 in Appendix B), and broadband availability. We found that high-speed broad-
band was available to less than 90% of residences in the imputed catchment areas of 54%
of schools in our sample. The corresponding figure for all 723 secondary schools in Ireland
was 46%. The response rate varied by question, and for this study the sample was reduced
to 206 schools that had complete data for the outcome variables of interest.

Descriptive statistics for key school characteristics of the sample are documented in
Tables 1 and 2. The quantitative analysis related to the level of the school, providing
a picture of the overall experience of each school from the perspective of school leaders,
rather than the individual experiences of teachers or students within schools.

Variables of interest

Outcomes
School leaders were asked to rate the effect of the transition on student engagement with
learning, student attendance in classes, and delivery of lesson content, each on a 5-point
Likert scale from much better to much worse. School leader perceptions of the effect of the
shutdown on student engagement among 3rd and 6th year students due to sit Junior and
Leaving Certificate examinations in June 2020 were also reported on a 5-point scale from
very positive to very negative.

The response categories for the perceived engagement variables were aggregated to
create binary indicators, framed as a negative outcome. For example, the binary outcome
worse student engagement was assigned a value of 1 for a much worse or worse rating,
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Table 1. Descriptive statistics: Categorical variables.

Categorical variable N %
Outcome

Worse student engagement 144 69.9
Worse student engagement (3rd year) 133 64.6
Worse student engagement (6th year) 114 55.3
Worse delivery of lesson content 95 46.1
Worse student attendance 158 76.7
Catchment area characteristics

High-speed broadband available for less than 90% of residences 112 54.4

Distance teaching methods used in most or all classes
Live video (e.g., Zoom, Google Hangouts):

Yes 121 58.7

No 84 40.8

Missing 1 0.5
Prerecorded video:

Yes 63 30.6

No 141 68.5

Missing 2 1.0
Kahoot or similar platform:

Yes 73 354

No 130 63.1

Missing 3 15
Google Classrooms or Microsoft Teams:

Yes 178 86.4

No 27 13.1

Missing 1 0.5
Shared presentation (e.g., PowerPoint, Prezi):

Yes 108 524

No 94 45.6

Missing 4 1.9
Paper-based (e.g., textbooks, worksheets):

Yes 69 335

No 131 63.6
Missing 6 29
School structural characteristics
Gender:

Mixed 145 70.4

Girls only 32 15.5

Boys only 29 14.1
School size:

Small (24-350 students) 67 325

Medium (358-610 students) 72 35.0

Large (616-1,538 students) 67 325
Fee-paying 19 9.2
In DEIS program 61 29.6
Gaelscoil (Irish-language-medium school) 14 6.8
Individual ICT devices provided to students 138 67.0
Technology-driven:

Yes 88 427

No 91 442

Missing 27 13.1
Total 206 100

Note. N denotes number of valid responses (schools). The original responses of the categorical
outcome variables are provided in Table B-1 in Appendix B.
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Table 2. Descriptive statistics: Continuous variable.
Continuous variable N Mean SD Min. Max.

Catchment area characteristics
Average household income (€) 206 46669.8 8606.7 26888.58 69071.8

Note. N denotes number of valid responses (schools). SD denotes standard deviation.

Student

Engagement

‘School
Characteristics and
Composition:
DEIS, Gender-Mix,
Type, Size

Teaching
Approaches

Home Digital
Resources:
Broadband and
Income

Figure 1. Conceptual framework of factors of impact of COVID-19 school closures on student
engagement.

while similar, better or much better responses were given the value of 0, forming the
reference category. Details on the wording of questions, responses, and the construction
of variables are provided in Appendix C, with the specific response categories chosen by
respondents detailed in Table B-1 in Appendix B.

This analysis examined five outcomes, descriptive statistics for which are provided in
Table 1. The primary outcome of interest was the level of engagement by all students as
a result of school closures, as perceived by school principals. This measure of student
engagement is likely to capture behavioral engagement, including participation and
effort, rather than emotional or cognitive engagement. A conceptual framework of factors
that may influence the impact of school closures on student engagement, informed by
the literature reviewed in the Introduction section, is illustrated in Figure 1. Secondary
outcomes included engagement among 3rd year (Junior Certificate) students, engage-
ment among 6th year (Leaving Certificate) students, delivery of lesson content and overall
student attendance.

Main exposure variables of interest

The capacity of students to engage in distance learning may have been affected by access
to high-speed broadband and access to ICT equipment at home. To investigate this, we
generated aggregate variables of broadband availability and median household income
(as an indicator of economic resources to purchase ICT devices) within the areas
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Legend

(a) High-speed broadband available |
(b) No high-speed broadband available, commercial roll-out planned
(¢) No high-speed broadband available, no commercial roll-out planned

County boundaries 1

Figure 2. National broadband plan map for Republic of Ireland, Quarter 3, 2019, based on data from
Department of Communications, Climate Action and Environment (2019).

surrounding schools. A priori, we anticipated that a lack of access to high-speed broad-
band or economic resources was likely to result in reduced student engagement during
the COVID-19 shutdown.

We created an indicator of the availability of high-speed broadband for every
residence in Ireland by spatially linking each residence with the 2019 National
Broadband Plan map (Department of Communications, Climate Action and
Environment, 2019). This map, illustrated in Figure 2, distinguishes between three
areas: (a) where high-speed broadband is currently available, (b) where there is no high-
speed broadband available but where a commercial entity currently plans to roll out
fiber broadband in the future, and (c) where there is no high-speed broadband available
and where state intervention is required to provide broadband through the National
Broadband Plan. This defines high-speed broadband as having a download speed of 30
megabits or higher per second.

Using data from the 2016 census, we assigned each residence the household median
gross annual income of the electoral division they were located in (Central Statistics
Office, 2020).

For the purposes of this study, we drew a circular buffer around each school represent-
ing the catchment area, with each school’s buffer distance determined by the extent to
which the school’s surrounding area was urban. We assigned a distance of 8 km to schools
in highly urban areas, and 24 km to schools in highly rural areas, with the buffer distances
based on data from both the National Household Travel Survey 2017 (Mooney et al., 2018)
and the Growing Up in Ireland survey (McNamara et al., 2020). We then measured the
proportion of residences for which high-speed broadband was available, and the average
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household income, within each school’s imputed catchment area. For our analysis, we
created an indicator variable for each school concerning whether high-speed broadband
was available to over 90% of residences in the imputed catchment area, on the basis
that high-speed broadband would need to be available to the vast majority of
students for it to be practicable for teachers to utilize applications requiring high-speed
connectivity. Descriptive statistics of the high-speed broadband availability variable
and average household income in imputed school catchment areas are provided in
Tables 1 and 2.

Other variables of interest

Additional variables of interest included the use of various distance teaching methods
and the prior use of technology in the classroom. Respondents were asked about the use
of live video (e.g., via Zoom or Google Hangouts), shared presentations (e.g., via
PowerPoint or Prezi) and prerecorded video. Responses were provided on a 4-point
scale consisting of all, most, some and no classes, which were aggregated to a binary
indicator of whether each method was used in either most or all classes.

School leaders were asked about the extent to which individual ICT devices, such as
laptops, tablets, or mobile phones, were used by students for educational purposes in
classrooms prior to the shutdown. An indicator of whether individual devices were used
by over half of students in the school before the shutdown was created, which may signal
whether schools had already embraced these technologies for teaching. Whether ICT
equipment, such as school laptops or tablets, had been provided to students prior to, or
as a result of, the shutdown was also specified. A chi-square test of independence
between these two indicator variables on ICT devices confirmed that they were indepen-
dent of each other (chi-square statistic = 1.0, p value = 0.31).

Statistical analysis

As shown in Table 1, 69.9% of schools in our sample reported a negative impact on
student engagement as a result of the shutdown. A logistic regression model
of this outcome variable may be expressed as follows (Equation 1):

P(worse engagement; = 1,0|broadband, X) = A (a + Bybroadband; + ZBka; + s,-)

In Equation 1, A represents the cumulative distribution of the logistic function and ¢;
represents an error term. The outcome worseengagement; is equal to 1 for School i if that
school reports a negative impact on student engagement, and 0 otherwise. The variable
broadband; represents whether high-speed broadband was available for over 90% of
School i's catchment area.

Xk represents a vector of all other independent variables, including the natural loga-
rithm of catchment area average household income, along with the previous provision of
devices to students and the previous use of individual devices in the classroom (technol-
ogy-driven). Our models also adjusted for key school structural characteristics, as depicted
in Figure 1 and outlined in Table 1, which may be expected to affect the outcome variable.
For example, DEIS status schools are characterized by populations of students from lower
income backgrounds, and student engagement with distance learning may have been
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lower among these schools (Devitt et al.,, 2020). We combined mutually exclusive fee-
paying schools (Fee-paying in Table 1) and Irish-medium-language schools (Gaelscoil in
Table 1) into one category due to small numbers in each group, to distinguish these types
of schools, which are likely to have more socio-economically advantaged student popula-
tions (O’'Connell et al.,, 2006), from all other schools. It is worth noting that while our
models adjusted for key school structural characteristics, our survey did not capture
information on other school-level factors that may be important, such as school climate
or ethos (Konold et al., 2018; Yang et al., 2018).

We hypothesized that broadband availability may have affected how distance teaching
was delivered, and it is this method of delivery that may have impacted student engage-
ment. To explore this hypothesis, logistic regression models of overall student engage-
ment were run where the broadband exposure variable was replaced by an indicator of
a particular method of distance learning. For example, Equation 2 describes a model
which includes the use of live video in most or all classes by School i:

P(worse engagement; = 1,0|live video, X) = A (a + Bylive video; + ZBkaf) + &

Finally, we carried out robustness checks of the results from the main models using the
original ordered categories of the student engagement outcome in an ordered logistic
regression model. Descriptive statistics for these categories are presented in Table B-1 in
Appendix B. Given small cell sizes for the much better and better categories, these were
combined with the similar to give 3 categories: similar or better, worse and much worse.

All results are presented in the form of odds ratios. A statistically significant odds ratio
greater than 1 indicates that the respective independent variable is associated with
a higher likelihood of the outcome occurring, while an odds ratio lower than 1 indicates
a lower probability.

Results

Table 3 presents results of the main model described in Equation 1, assessing factors in
the impact of school closures on student engagement. The outcome in Model A is
student engagement among the overall school population, while Models B and C focus
specifically on Junior (3rd year) and Leaving Certificate (6th year) students. The results
for Model A indicate that where the availability of high-speed broadband in the
catchment area of schools was lower, it was almost three times more likely that the
principal reported a negative impact on student engagement from the shutdown. In
Model A, schools in areas with higher average income were also significantly more
likely to report a negative impact on student engagement, and schools characterized
as having previously been technology-driven were less likely to report a negative
impact.

Table 3 also includes odds ratios of similar logistic regression models, looking at
delivery of lesson content (Model D) and overall student attendance (Model E). As with
student engagement in Model A, a negative impact on the delivery of content in Model
D was more likely in areas of higher average income, while technology-driven schools
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Table 3. Odds ratios for negative impact of shutdown on student engagement, delivery of content,

and student attendance.

Shutdown has had negative impact on:

Overall Junior Certificate  Leaving Certificate  Delivery Overall
student (3rd year) student  (6th year) student  of lesson student
engagement engagement engagement content  attendance
(A) (B) Q) (D) (E)
Catchment area characteristics
High-speed broadband availability:
More than 90% of residences [ref.] [ref.] [ref.] [ref.] [ref.]
Fewer than 90% of residences 2.95%** 1.13 1.58 136 2.21*
(1.17) (0.43) (0.60) (0.50) (1.00)
Log of catchment area average 13.22%* 1.21 6.83* 24.60*** 11.55*
income
(15.44) (1.34) (6.96) (25.63) (14.44)
School structural characteristics
Gender:
Mixed [ref.] [ref.] [ref.] [ref.] [ref.]
Girls only 0.42%* 0.35** 0.70 0.47% 0.23%**
(0.19) (0.15) (0.30) (0.21) (0.10)
Boys only 0.54 0.50 1.40 0.72 0.61
(0.26) (0.22) (0.62) (0.31) (0.32)
Size:
Small (24-350 students) [ref.] [ref.] [ref.] [ref.] [ref.]
Medium (358-610 students) 1.02 1.49 1.13 1.41 1.05
(0.43) (0.59) (0.43) (0.52) (0.47)
Large (616-1,538 students) 0.95 1.27 1.57 0.97 1.32
(0.45) (0.51) (0.63) (0.38) 0.71)
In DEIS program 2.21* 1.93* 3.82%** 1.23 2.21
(1.02) (0.75) (1.53) (0.43) (1.17)
Fee-paying or Gaelscoil 0.36** 0.45* 0.91 0.27*** 0.30***
(0.15) (0.20) (0.30) (0.13) (0.13)
Individual ICT devices provided 1.38 0.69 1.13 117 1.09
to students
(0.51) (0.23) (0.37) (0.37) (0.44)
Technology-driven 0.47*%* 0.88 0.62 0.40%*** 0.66
(0.17) (0.30) (0.20) (0.13) (0.27)
N 206 206 206 206 206

Note: *** denotes significance at 1% level, ** at 5% level, * at 10% level. Robust standard errors in parentheses.
N denotes number of valid responses (schools).

were less likely to report poorer content delivery. Model E was reflective of Model A,
suggesting relatively robust results, with a negative impact on student attendance more
likely among schools in areas with lower broadband availability.

Figure 3 compares the proportion of schools which employed various teaching meth-
ods in most or all classes between schools in areas with high broadband availability and
those in areas with lower coverage. The favored methods of distance teaching differed by
availability of high-speed broadband, notably with live video utilized in a higher propor-
tion of schools in areas with high broadband availability.

Summary results for six different models based on Equation 2, with student engage-
ment as the outcome and distance teaching methods employed in some or all classes as
the main exposure of interest, are presented in Table 4.
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Live video
Paper-based Prerecorded video
Shared presentation Kahoot
@ High broadband availability
@ Low broadband availability Google Classroom

Figure 3. Distance teaching methods used in most or all classes by availability of high-speed broad-
band. Note. High broadband availability indicates schools where high-speed broadband is available for
more than 90% of catchment area residences.

Table 4. Summary of odds ratios for negative impact of shutdown on student

engagement.
Shutdown has had negative impact on:
Overall student engagement
(F) Live video 0.41%*
(0.16)
(G) Prerecorded video 1.02
(0.35)
(H) Kahoot or similar online platform 1.47
(0.58)
(1) Google Classroom or Microsoft Teams 0.65
(0.37)
(J) Shared presentation 0.96
(0.32)
(K) Paper-based 1.12
(0.40)
N 206

Note: *** denotes significance at 1% level, ** at 5% level, * at 10% level. Robust standard errors
in parentheses. These results each correspond to fully adjusted models.
N denotes number of valid responses (schools).
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As shown in Table 4, Model F, in which the method of distance teaching included was
the use of live video, was the only model where the method of distance teaching was
estimated to have a statistically significant odds ratio. In schools that used live video in
some or all classes, the odds that the principal reported a negative impact on student
engagement was less than half that of schools that did not report using these applica-
tions, independent of other school characteristics.

Table B-2 in Appendix B presents results for the ordered logistic regression model as
a robustness check on our main results. As in Model A (Table 3), a negative impact on student
engagement was more likely among schools in areas of lower broadband availability.

Discussion

Econometric modelling revealed that student engagement during COVID-19 school
building closures in Ireland was perceived by secondary school principals to be more
negatively affected among schools located in areas that had a less than universal avail-
ability of high speed-broadband. The level of student engagement was also associated
with the method of distance learning used, with lower odds of worse student engage-
ment in schools that employed live video for teaching.

The signals found in Model A in relation to broadband availability and economic
resources were not reflected in models focusing on students due to sit state examinations
in June 2020, that is, Models B and C. It is possible that the impact on engagement with
learning for these groups was instead mainly affected by the cancellation of state
examinations, and that this cohort-specific factor diminished any potential influence of
broadband availability or economic resources.

In the primary model of student engagement, Model A, higher average household income
in a school’s catchment area, which may affect access to ICT devices as well as other aspects of
socioeconomic advantage, was significantly associated with a higher likelihood of worse
engagement. This appears to be a counterintuitive result, suggesting that student educational
engagement was more adversely affected in areas of higher-than-average income, indepen-
dent of other school characteristics and of broadband availability. One possible explanation
for this is that the outcomes represented a perception of change, for example, student
engagement being rated worse than normal, and that baseline student engagement may
have been systematically higher in areas characterized by a higher average income prior to
the shutdown of schools. It may also be that parents residing in more affluent areas may have
had greater expectations of schools and school leadership to maintain student engagement
during the period, relative to those of more deprived areas. However, we note that this result
did not persist in the ordered logistic regression analysis, and therefore this may be consid-
ered inconclusive.

Based on this evidence, the availability of high-speed broadband appears to have been
important for engaging with distance learning using ICT. From a public policy perspective,
this suggests that educational equality may have been affected by a lack of availability of
high-speed broadband in certain regions, at least in a context of distance learning. It is
likely that the availability of broadband affected how distance learning was delivered,
which in turn could have impacted student engagement. The use of live video in most or
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all classes, a method that could be considered particularly reliant on high-speed broad-
band relative to others, appeared to be the only distance teaching method that signifi-
cantly influenced our measure of student engagement.

This result concurs with the findings of Devitt et al. (2020), which revealed that student
engagement was higher during the COVID-19 shutdown in Ireland when distance teaching
methods were more interactive and collaborative. No such association for prerecorded
videos or shared presentations was found, which may corroborate research highlighting
the importance of live human instruction in distance learning (Zhao et al., 2005).

As 69.9% of schools reported a perceived negative impact of closures on student
engagement (see Table 1), this could be interpreted as suggesting that distance learning
was less effective than classroom-based learning among secondary students, contrary to
some research that found no significant difference in effectiveness between distance
learning and traditional learning methods (Allen et al., 2004; Cavanaugh, 2001; Cavanaugh
et al,, 2004; Means et al., 2013; Zhao et al.,, 2005). However, it may be that this was a short-
term effect as teachers and students adjusted to an unexpected and unprecedented
change in teaching and learning in the context of a pandemic.

Some schools in Ireland present themselves as technology-driven (Marcus-Quinn et al,,
2019; McCoy et al,, 2016). It is also worth noting that results presented in this paper suggest
that a negative impact on student engagement and on lesson delivery was less likely among
schools that previously utilized individual student devices in the classroom more intensively.
These schools may have been better equipped to rapidly shift to distance learning. Moreover,
it suggests that students’ experience of distance learning varied by the extent to which ICT
had previously been integrated into the classroom, raising important questions over educa-
tional inequality.

Strengths and limitations

This quantitative analysis employed data from a nationally representative sample of
secondary schools in Ireland, capturing one third of the country’s secondary schools.
Models controlled for key structural school characteristics such as gender, size, and
disadvantaged status, which helped to account for preexisting differences between
schools. Geographic data to characterize school catchment areas where students were
likely based while school buildings were closed, including objective data on the avail-
ability of high-speed broadband, complemented the survey. This allowed us to gain an
understanding of the ability of students to engage in distance learning from home.

A number of limitations of this study must also be acknowledged. The survey was
targeted at school principals and deputy principals, rather than teachers or students, and
responses thus reflected the subjective perceptions of school leaders who may not
necessarily have been directly involved in distance teaching and learning. However, we
contend that school leaders, as key decision-makers within schools, were well placed to
provide a rich insight on the experiences of students.

In addition, school catchment areas were imputed rather than directly observed. The
cross-sectional nature means causality cannot be inferred and an omitted variable bias
may exist where other characteristics such as school climate, which may be important for
student engagement, could not be accounted for.
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The study focused on distance learning in secondary education. Although our findings
are relevant to researchers, policymakers, teachers, students, and other stakeholders in
secondary education, further research is required to determine if any findings can be
extended to primary or tertiary education.

Policy implications and directions for future research

While the costs, risks, and benefits of government intervention to provide high-speed
broadband to remote areas must be fully evaluated, the influence of broadband availability
on student engagement with distance learning could be regarded as one argument in favor
of intervention from an educational equality perspective. Universal access to high-speed
broadband for online learning has been championed by the EC (2016, 2020). The finding in
relation to the use of live online video suggests that teachers could be better encouraged
and supported in using these mediums for distance learning. In light of our findings in
relation to the relatively better experience of technology-driven schools, enhanced integra-
tion of ICT in the classroom more generally could be advantageous in terms of increasing
flexibility in learning, thus affording greater preparedness for unforeseen events.

Future research could consider the long-term impacts of the rapid transition to
distance learning and the cancellation of state examinations, for example, investigating
effects on future test scores, with particular regard for vulnerable groups such as students
from lower income backgrounds or those with additional needs.

Conclusions

Secondary school principals perceived a general decline in student engagement during
COVID-19 school building closures in Ireland, and statistical modeling revealed that
a perceived reduction in engagement was more likely among schools located in areas
characterized by lower coverage of high-speed broadband. This may be partly explained
by a lower probability of reduced student engagement found among schools that
employed live online video applications for teaching in most classes.

This study adds to the emerging literature assessing the impact of COVID-19 on
teaching and learning. Studies of the rapid transition to distance learning due to
COVID-19 help to document this unparalleled set of events and can develop under-
standing in this area.
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Appendix A

Secondary education in Ireland

The Irish education system comprises three key stages: (a) primary, (b) secondary, and (c) further and
tertiary education. Education is compulsory up to the age of 16, and secondary school caters for
students between 12 and 18 years. In comparative terms, the Irish educational system can be
characterized as general, rather than vocationally specific, in nature (Smyth & McCoy, 2011). While
the established Junior Certificate program at lower secondary level (1st to 3rd years, including
a Junior Certificate state examination in 3rd year) was previously criticized as being overly reliant on
rote learning and memorization techniques, the Department of Education and Skills’ (DES) recently
introduced Framework for Junior Cycle 2015 (DES, 2015) focuses on the integration of innovative
approaches to teaching and assessment with the chief aim of enhancing students’ overall experi-
ences within the typical school environment (Marcus-Quinn et al., 2019). However, upper secondary
(4th to 6th years) qualifications continue to be assessed on the basis of student performance in
external, standardized examinations. This is a high-stakes system, where access to tertiary education
is based on grades achieved in the upper secondary state examination taken in 6th year, the Leaving
Certificate (Banks & Smyth, 2015).

In the academic year 2019-2020, there were 723 secondary schools in Ireland (DES, 2020).
Education is mostly publicly funded, with a minor private component of 51 fee-paying secondary
schools (Newman, 2014). In total, 198 secondary schools are included in the Delivering Equality of
Opportunity in Schools (DEIS) program, which aims to address educational inequality by providing
additional resources to schools identified as having a high proportion of students from disadvan-
taged backgrounds (DES, 2017; McCoy et al., 2014). The majority of schools are English-language-
medium schools, and there are 49 Irish-language-medium schools, known as a Gaelscoil.

Although there is a growing appreciation of the potential for digital technologies in supporting
learning, infrastructural barriers and constraints in terms of teacher skills and competencies have
limited the pedagogical integration of technologies in Irish schools (McCoy et al., 2016; Smyth &
McCoy, 2021). In particular, Ireland has lagged behind many developed countries in terms of
integrating digital technologies in education (McCoy et al.,, 2016; Smyth & McCoy, 2021). Further,
despite stated policy objectives, experts have observed an absence of clear policy on technology
use in schools, with high school autonomy meaning decisions on technology use are made at
school level (Marcus-Quinn et al., 2019). All schools in Ireland have developed ICT plans, though
some distinguish themselves as technology-driven, while others favor a more blended or traditional
approach; therefore, students’ experience of technology in school varies widely (Marcus-Quinn
et al., 2019; McCoy et al., 2016). Secondary school teachers in Ireland were found to have positive
attitudes towards ICT but were more likely to use technology in preparing classes rather than in the
classroom itself (Coyne et al., 2015). Within and across schools, teachers were found to vary in
confidence in using ICT (McCoy et al., 2016).

To reduce the spread of COVID-19, the government of Ireland mandated the closure of all
education settings on 12 March 2020. There was little warning of the shutdown, so schools had
minimal time to prepare for the overnight move to distance learning. In April 2020, the DES
announced the cancellation of Junior Certificate (3rd year) state examinations. Following a period
of considerable uncertainty, the cancellation of the Leaving Certificate (6th year) state examinations
was announced on 8 May 2020 and final assessments were switched to a system of calculated grades.
Additional resources totaling €10 million were allocated across all primary and secondary schools to
support students experiencing difficulties in engaging with distance learning (Mohan et al., 2020).
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Appendix B: Additional figures and tables

Connacht
Dublin Ulster
Munster Leinster excluding Dublin
@ Sample
@ All schools

Figure B-1: Regional representativeness of survey sample.

In DEIS programme

Fee-paying Boys only
Gaelscoil Girls only
@ Sample _
@ All schools Mixed-gender

Figure B-2: Representativeness of survey sample, key school characteristics
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: original response categories.

Variable N %
Student engagement:
Much better 0 0
Better 8 39
Similar 54 26.2
Worse 107 51.9
Much worse 37 18.0
Do not know 0 0
Impact on student engagement (3rd year):
Very positive 3 15
Positive 23 1.2
Neither negative nor positive 46 22.3
Negative 100 48.5
Very negative 33 16.0
Do not know/not applicable 1 0.5
Impact on student engagement (6th year):
Very positive 1 0.5
Positive 30 14.6
Neither negative nor positive 50 243
Negative 80 38.8
Very negative 34 16.5
Do not know/not applicable 1 53
Delivery of lesson content
Much better 1 0.5
Better 13 6.3
Similar 96 46.6
Worse 85 413
Much worse 10 49
Do not know 1 0.5
Student attendance in lessons
Much better 1 0.5
Better 3 15
Similar 44 214
Worse 11 53.9
Much worse 47 228
Do not know 0 0
N 206 100

Note: N denotes number of valid re

sponses (schools).
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Table B-2. Ordered logistic regression odds ratios for negative impact of shutdown
on student engagement.

Shutdown has had negative impact on:
Overall student engagement
Catchment area characteristics
High-speed broadband availability:

More than 90% of residences [ref.]
Fewer than 90% of residences 2.20%*
(0.76)
Log of catchment area average income 5.65*%
(5.52)
School characteristics
Gender:
Mixed [refl]
Girls only 0.44*
(0.19)
Boys only 0.48*
(0.19)
Size:
Small (24-350 students) [refl]
Medium (358-610 students) 0.81
(0.28)
Large (616-1,538 students) 1.00
(0.39)
In DEIS program 2.30%*
(0.80)
Fee-paying or Gaelscoil 0.49
(0.22)
Individual ICT devices provided to students 1.26
(0.40)
Technology-driven 0.42%**
(0.13)
N 206

Note: *** denotes significance at 1% level, ** at 5% level, * at 10% level. Robust standard errors in
parentheses. N denotes number of valid responses (schools).
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Appendix C: Additional details on survey questions

Overall student engagement

Overall, compared to normal in-school learning, how would you rate teaching and learning since
the school closures?

Student engagement with learning responses:

Much better
Better
Similar
Worse
Much worse
| don’t know

Indicator created for negative impact:

e 0 if much better, better, similar, don’t know.
e 1 if worse, much worse.

Junior Certificate (3rd year) student engagement

What effect is the COVID-19 shutdown having on the following in your school?
Junior Certificate student engagement responses:

® \Very positive

® Positive

e Neither negative nor positive
® Negative

® \ery negative

® Don’t know or not applicable

Indicator variable created for negative impact:

e 0 if very positive, positive, neither negative nor positive, don’t know or not applicable.
¢ 1 if negative, very negative.

Leaving Certificate (6th year) student engagement

What effect is the COVID-19 shutdown having on the following in your school?
Leaving Certificate student engagement responses:

Very positive

Positive

Neither negative nor positive
Negative

Very negative

Don't know or not applicable

Indicator variable created for negative impact:

¢ 0 if very positive, positive, neither negative nor positive, don’t know or not applicable.
¢ 1 if negative, very negative.
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Delivery of lesson content

Overall, compared to normal in-school learning, how would you rate teaching and learning since
the school closures?
Delivery of content responses:

Much better
Better
Similar
Worse
Much worse
| don’t know

Indicator created for negative impact:

e 0 if much better, better, similar, don't know.
e 1 if worse, much worse.

Overall student attendance

Overall, compared to normal in-school learning, how would you rate teaching and learning since
the school closures?
Student attendance and participation in lessons responses:

Much better
Better
Similar
Worse
Much worse
| don’t know

Indicator created for negative impact:

e 0 if much better, better, similar, don't know.
e 1 if worse, much worse.

Other variables of interest

Distance teaching methods
Across all teachers in school what approaches to distance teaching and learning have been
employed during the closure period? Respondents select response from following grid:

All Most Some No
classes classes classes classes

Paper-based learning e.g., use of textbooks, worksheets, exercise
booklets

Virtual learning via live video (e.g., Zoom, Google Hangouts, etc.)
Pre-recorded video

Shared presentations (PowerPoint, Prezi, etc.)

Google Classroom or Microsoft Teams

Other online learning platform (e.g., Kahoots, StudyClix)
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Indicator variables created for use of each method in most or all classes:

® 0 if some classes, no classes.
e 1 if all classes, most classes.

Individual ICT devices provided to students

Has your school provided ICT equipment to students?
Responses:

Yes — prior to school closures

Yes — as a result of school closures

We are in the process of sourcing or acquiring ICT to provide
No

Indicator variable created of ICT equipment provided to students:

e 0 if we are in the process of sourcing or acquiring ICT to provide, no.
e 1 if yes — prior to school closures, or yes — as a result of school closures.

Technology driven

Prior to the shutdown, what proportion of students used the following individual device(s) for
educational purposes in any class? Respondents select response from following grid:

Most or all More than half About half Less than half None or almost none

Laptops, netbooks, mini notebooks
Tablets
Mobile phones or smartphones

Indicator variable created of use of ICT devices in classroom by over half of students prior to shut down:

¢ 0 if about half, less than half, none or almost all for all three ICT device types.
e 1 if most or all, more than half for any ICT device type.
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