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Abstract: COVID-19 has had a major impact on education, with many children attending school
online for more than a year. To understand the implications of online learning for U.S. teachers
(Study 1; N = 49) and families (Study 2; N = 189) of elementary school students, we administered a
survey in spring 2021, about one year into the pandemic. Participants answered questions about the
instructional modality and format, challenges managing instruction, and children’s attention and
learning. Comparing virtual to in-person instruction (pre-COVID-19) showed: (1) teachers reported
the quantity of virtual instruction was less than in-person instruction and children were more off-task;
(2) parents reported greater stress managing virtual instruction with fewer than half the children
completing online lessons independently; and (3) parents reported that children exhibited mild-
frustration during both virtual and in-person instruction, but children enjoyed learning in-person
more. Understanding teachers’ and families” experiences with virtual instruction will help elucidate
potential factors contributing to pandemic-related learning losses, enabling more targeted support.

Keywords: attention; online-learning; COVID-19

1. Introduction

COVID-19 is a respiratory illness that has resulted in a global pandemic with a death
toll of over six million [1]. Here, we focus on the educational effects due to the unprece-
dented disruption to children’s education. During spring 2020, an estimated 55.1 million
U.S. children experienced suspension of in-person classes [2] and 93% of households re-
ported engaging in distance learning [3]. Researchers expressed concern that children
would lose cognitive and social learning opportunities due to school closures [4—6]. Studies
are now confirming significant learning losses. For example, during distance learning,
primary students in the Netherlands made little to no learning gains in math, reading,
and spelling, and effects were heightened for children from homes with lower education
levels [7]. In a study of 5.4 million U.S. children, Kuhfeld and colleagues [8] found that
both reading and math scores were lower in fall 2021 than they were pre-pandemic for
same grade-level peers and reductions were larger than those attributed to other large-
scale disruptions (e.g., Hurricane Katrina). Disparities were exacerbated, as achievement
gaps between low- and high-poverty schools widened. The National Association of Ed-
ucational Progress [9] also documented drops in reading and math achievement for U.S.
nine-year-olds [10].

These findings raise important questions as to what challenges teachers and families
faced when engaging in distance learning. Here, we consider the nature of children’s
virtual instruction from teachers” and parents’ viewpoints.

Educ. Sci. 2023, 13, 426. https:/ /doi.org/10.3390/educscil3040426

https://www.mdpi.com/journal /education


https://doi.org/10.3390/educsci13040426
https://doi.org/10.3390/educsci13040426
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/education
https://www.mdpi.com
https://doi.org/10.3390/educsci13040426
https://www.mdpi.com/journal/education
https://www.mdpi.com/article/10.3390/educsci13040426?type=check_update&version=1

Educ. Sci. 2023, 13, 426

2 of 20

1.1. Theoretical Framework

Our work is influenced by Bronfenbrenner’s bioecological model [11] which discusses
different contexts or microsystems people inhabit, (e.g., home, school), and the relations
between them (i.e., mesosystern). Harmonious relations between the home and school
microsystems are posited to foster better developmental outcomes [11]. Societal influences,
known as macrosytems, also play a role. Macro-level crises can have long-lasting effects on
children’s academic development and trajectories [5,12,13]. For example, the pandemic
effects the schooling children receive, as well as stressors families experience, which, in
turn, impacts interactions between parents, teachers, and children. Teachers and families
are likely facing numerous pandemic-related stressors (e.g., job loss, illness, financial
difficulties, lack of childcare) that may interfere with their availability to successfully
support children’s distance learning [14-17].

1.2. Distance Learning

We know little about the virtual instructional context including the processes involved,
the content of instruction, how well children paid attention, or what teachers and parents
did to facilitate children’s attention regulation [18]. Additionally, we have limited infor-
mation about the challenges teachers and families experienced while navigating virtual
instruction. To better understand the impact, we need to hear from all stakeholders. Below,
we summarize key findings from this limited literature.

1.2.1. Teachers

Findings from two recent studies surveying early childhood educators suggest that
teachers generally felt ill-prepared to provide developmentally appropriate remote instruc-
tion [17,18]. Teachers noted low levels of child and parent participation [18], a concern
particularly for younger children who may need a greater amount of support to successfully
engage in distance learning [17]. On the other hand, Panaoura [19] found that parents in
Cyprus were willing, based on their responses to a questionnaire given before and after
school closures due to COVID-19, to adapt how they assisted their children in what were
changing environments. Parent literacy-levels and English language skills were also noted
by teachers as obstacles for some parents to successfully assist their children with distance
learning [17]. Finally, teachers reported facing personal stressors such as salary loss and
childcare issues [17]. Similar challenges were noted by Reich and colleagues [20] who re-
ported that teachers expressed difficulty motivating their students. Teachers also reported
feeling ineffectual to perform their job and believed the negative impact of distance learning
was greater for children from marginalized backgrounds.

1.2.2. Parents

Much of the prior research investigating parental involvement is based on parents of
preschoolers [21] (cf., 6). Less is known about how parents of older children are coping
and managing their children’s education during the pandemic. Nevertheless, the existing
literature highlights important parental concerns. For example, although preschool parents
recognized the difficulties that teachers faced switching to distance learning, they were
unsatisfied with the instruction children received [21]. Parents felt children received
insufficient instruction to foster their social development and they noted their children
received more instruction in language arts than mathematics. The extent to which these
findings generalize to different grade-levels is an open question.

Importantly, much of the published research comes from the beginning of the pan-
demic when teachers, parents, and children were adapting to distance learning. It is
possible that behaviors and attitudes changed with increasing familiarity. Alternatively, as
the pandemic waged on and parents experienced burnout [22], parents may have found
it increasingly difficult to maintain instructional support during distance learning while
concurrently managing work demands and/or family responsibilities. More research is
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needed to explicate the evolution of parent and child attitudes and behaviors over the
course of the pandemic.

1.2.3. Children

Although parents reported dissatisfaction with what and how much their children
were learning [17,21], there is limited information about how children themselves view
distance learning. One exception is a study by Kirsch and colleagues [23]. They interviewed
1751 primary and secondary students from more affluent families in Europe. There was
significant variability within and between countries in how much time students spent on
distance learning and overall satisfaction. Students were generally motivated to learn but felt
teachers did not spend enough time with them. Students were generally less satisfied with
virtual instruction compared to in-person instruction, and they believed they learned less.

1.3. Current Study

This exploratory study addresses four important questions: (1) What does the virtual
learning context look like? (2) What are the challenges experienced by teachers and
families? (3) How much do children reportedly enjoy virtual learning? (4) How much are
children reportedly learning? Questions 1 and 2 are based on teacher and parent responses.
Questions 3 and 4 are based on parent responses.

2. General Method

Due to similarities across studies, we describe the general method here. Elementary
teachers (Study 1) and parents (Study 2) were invited to complete an online survey. The
survey was administered in spring 2021, about one year after the pandemic began in the
U.S., and when most schools were continuing to suspend in-person instruction. The survey
asked about different aspects of virtual learning such as the modality and format employed,
instructional design choices, and participants’ perspective on the challenges faced. The
survey also asked about children’s attention allocation patterns during instruction, per-
ceived frustration and enjoyment levels, academic growth, as well as teacher and parent
self-reported stress-levels. Questions based on these themes were asked about in-person
learning pre-pandemic for comparison. The survey consisted of multiple-choice items,
rankings, Likert scales, and open-ended questions. Participants could skip individual items;
consequently, sample size per item is variable.

Elementary (K-5) teachers and parents residing in the U.S., 18 years of age or older,
were eligible to participate. Participants who did not meet the inclusion criteria or who
failed to meet the minimum survey progression (25%) were excluded (details below). The
survey link was posted on teacher/parent groups and sites and distributed via snowball
sampling. Participants first read the online consent form and then indicated their agreement
to participate electronically. Participants could choose to enter a raffle for a $25 gift card.
This work was approved by the University of Maryland, Baltimore County Institutional
Review Board (IRB #528).

3. Study 1 Method
3.1. Participants

Seventy-three teachers participated, although 24 teachers were excluded from the
analysis (2 did not meet inclusion criteria; 22 did not meet minimum survey progression).
The final sample included 49 teachers who primarily self-identified as female (71%); see
Appendix A for demographic details.

Teachers taught in seven different states and Washington, D.C. Most (86%) taught
in public schools. Teachers from six grade-levels (K-5), related arts (Art/Music/Physical
Education), ESL, and special education participated. Most teachers (76%) had taught for
five years or more and 55% had an advanced degree. Teachers generally reported that their
class was diverse; on average, 59% (SD = 39%) of their students were students of color.
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Forty-three percent of teachers reported that their school was classified as Title 1, a federal
program serving high-poverty schools.

3.2. Measure

The 45-item survey asked about teachers’ instructional design choices during the
pandemic and during in-person instruction pre-pandemic. Questions focused on the
instructional modality (e.g., synchronous, asynchronous, hybrid, in-person) and format
employed (e.g., whole class, small-group, individual), rationale for their instructional
design choices, and lesson duration. Teachers also provided information about students’
access to technology and students’ learning location(s). Additionally, teachers reported
on challenges they faced managing virtual instruction, including estimates of student off-
task behavior, frequency of various types of off-task behavior, and attention management
strategies deployed. Teachers reported their stress-level and were invited to identify
changes to improve virtual instruction. Teachers also provided information about their
student population, school context, and demographic information.

4. Study 1 Results
4.1. What Does the Virtual Learning Context Look like and How Does It Compare to
Pre-COVID-19?

This question was largely exploratory and as such, we did not have a priori hy-
potheses beyond that we anticipated teachers would report using both synchronous and
asynchronous instructional modalities and that the duration of online instruction would
be shorter than the duration of in-person instruction pre-pandemic. Additionally, we
predicted that whole-class instruction would be the most common instructional format
regardless of instructional modality.

4.1.1. Instructional Modality

Approximately half (49%) the teachers reported delivering virtual instruction during
fall 2020, when COVID-19 had been at pandemic levels for about six months. Of those
delivering virtual instruction, the majority (67%) reported utilizing both synchronous and
asynchronous instruction. By spring 2021, the percentage of teachers delivering only virtual
instruction dropped to 33% with the majority (63%) continuing to deliver instruction via both
synchronous and asynchronous lessons. Although teachers utilized both modalities, teachers
spent the majority of their time each week engaged in synchronous instruction. During a
typical school week, teachers estimated spending on average 75% (SD = 28%) of their time
engaged in synchronous instruction. Most teachers reported synchronous instruction was the
primary instructional mode for Math (85%), English (93%), and Science (76%).

Several factors informed teachers’ decisions as to which content areas were admin-
istered synchronously. Teachers frequently indicated that this decision was determined
by school leadership / district (56%), but other factors were noted including: consideration
of content areas where students were anticipated to require additional assistance (35%),
content emphasized by the district (31%) or that was part of the school’s mission (17%),
difficult content for parents to assist with asynchronously (17%), content covered on stan-
dardized tests (15%), among other reasons (13%). Note, the sum exceeds 100% as teachers
could select multiple responses.

4.1.2. Lesson Duration

Teachers estimated the average duration of a typical synchronous and asynchronous
lesson for each core subject. We examined the effect of modality and subject area on
lesson duration using a 2 x 3 repeated measure ANOVA with modality (synchronous vs.
asynchronous) and subject area (Math, English, Science) as within-subject factors. The
assumption of sphericity was violated for the main effect of subject area and the interaction;
a Greenhouse-Geisser correction was applied for these effects. There was a significant effect
of modality (F(1, 15) = 8.71, p = 0.01, partial n?= 0.37) and subject area (F(1.27, 19.07) = 7.79,
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p = 0.01, partial n?=0.34), as well as a significant interaction (F(1.42, 21.32) = 5.60, p = 0.02,
partial n? = 0.27); see Figure 1.

Effect of Modality on Lesson Duration
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Figure 1. Teacher Estimates of Lesson Duration by Subject (Math, English, Science) and Modality
(Synchronous vs. Asynchronous). Note: Mean lesson duration by subject area and instructional
modality. Error bars represent standard errors of the means.

Pairwise comparisons indicate that the duration of a synchronous lesson (M = 40.27 min,
SE = 4.43) was generally longer than an asynchronous lesson (M = 25.71 min, SE = 3.78);
p = 0.01. This effect was driven by the longer duration of both synchronous math (M = 43.63,
SE =5.42) and English (M = 52.25, SE = 6.34) instruction compared to asynchronous math
(M =26.75, SE = 4.82) and English instruction (M = 25.44, SE = 4.80; both ps < 0.016). In
contrast, there was no significant difference in the duration of science lessons across virtual
modalities (M = 24.94, SE = 4.60 vs. M =24.94, SE = 4.93; p = 1.00). Within the synchronous
modality, both math and English lessons were significantly longer than science lessons
(both ps < 0.007) and there was no significant difference in the duration of math and
English lessons (p = 0.06). In contrast, for asynchronous instruction, there was no significant
difference in lesson duration by subject area (ps > 0.19).

Lesson Duration: Comparison to In-person Instruction Pre-Pandemic. Next, we
compared teachers’ estimates of lesson duration for virtual instruction to in-person in-
struction pre-pandemic. A 2 x 3 Repeated Measure ANOVA with modality (In-person
pre-pandemic vs. Synchronous pandemic) and subject area (Math, English, Science) as
within-subject factors revealed a main effect of modality (F(1, 16) = 8.29, p = 0.01 partial
n? = 0.34) and subject area (F(2, 32) = 33.01 p < 0.001, partial n? = 0.674), but no significant
interaction (F(2, 32) = 25.60, p = 0.17).

In line with our hypothesis, pairwise comparisons indicated that lesson duration
was significantly longer during in-person instruction (M = 57.37, SE = 3.63) compared to
synchronous instruction (M = 45.53, SE =5.13; p = 0.01). Across modalities, math (M = 55.85,
SE =5.10) and English (M = 67.62, SE = 5.38) lessons were longer than a typical science
lesson (M = 30.88, SE = 3.58; both ps < 0.001) and English lessons were estimated to be
longer than math lessons (p = 0.002).

4.1.3. Percentage of Instruction by Format

Teachers estimated the percentage of instruction occurring in each format during both
in-person and synchronous instruction. To investigate the effect of modality and format on
the allocation of instruction, we conducted a 2 x 3 repeated measure ANOVA with modality
(in-person pre-pandemic vs. synchronous pandemic) and format (Whole-class, Small-group,
Individual) as within-subject factors. The assumption of sphericity was violated for the
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interaction; thus, a Huyn-Feldt correction was applied to the interaction. The analysis
revealed significant effects of modality (F(1,43) =5.09, p = 0.03, partial n?= 0.11) and format
(F(2, 86) = 26.76, p < 0.001, partial n> = 0.38) as well as a significant interaction between
modality and format (F(1.79, 76.76) = 11.37, p < 0.001, partial n? = 0.21); see Figure 2.

Percentage of Instruction by Format and
Modality
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Figure 2. Teacher Estimates of the Percentage of Instruction Occurring in Each Format by Modality (In-
person Pre-pandemic vs. Synchronous Pandemic). Note: Mean percentage of instruction occurring
by instructional format (whole class, small-group, individual) and instructional modality. Error bars
represent standard errors of the means.

Pairwise comparisons largely supported our hypothesis and indicated that during
synchronous instruction, a greater percentage of instruction was spent in the whole-class
format (M = 64.02%, SE = 4.66%) than in small-groups (M = 21.50%, SE = 3.47%) or
individual formats (M = 14.48%, SE = 4.12%; both ps < 0.001). There was no difference in
the percentage of instruction occurring in small-groups or individual formats (p = 0.25).
During in-person instruction pre-pandemic, teachers also favored whole-class instruction,
again reporting a greater percentage of time spent in the whole-class format (M = 47.66%,
SE = 4.30%) compared to small-groups (M = 28.41%, SE = 3.14%) or individual formats
(M =13.93%, SE = 3.13%; both ps < 0.002). Additionally, a greater percentage of instruction
occurred in small-groups compared to individual formats (p = 0.004).

Despite the relative similarity in the general pattern of instructional formats deployed
(i.e., favoring whole-class instruction), pairwise comparisons indicated the percentage
of instruction by format varied across modalities (synchronous vs. in-person). Teachers
reported a greater percentage of their instruction occurred in the whole-class format during
synchronous instruction compared to in-person instruction (p < 0.001). Conversely, a
greater percentage of small-group instruction reportedly occurred in-person compared
to synchronous instruction (p = 0.02). Surprisingly, there was no significant difference in
estimates of the percentage of individual instruction occurring across modalities (p = 0.82).

Teachers were asked how they decided which instructional format to utilize. For
virtual instruction, approximately half the teachers (51%) reported that the instructional
format was influenced by the instructional activity; however, teachers identified several
other influential factors including: directives from school leadership/district (40%), student
composition/prior knowledge (38%), and subject area (33%). For in-person instruction
pre-pandemic, teachers reported that the format was often determined by student com-
position/prior knowledge (63%), followed by considerations for the subject area (58%)
and specific instructional activity (48%). Some teachers also noted that the format was
determined by school leadership/district (38%). Note, the sum exceeds 100% as teachers
could select multiple response options.
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4.1.4. Technology and Learning Location

Teachers reported that the majority of their students had reliable access to computers
(M =94%, SD =12%) and internet (M = 82%, SD = 22%). The high access rates may be due
to school/district initiatives: 95% of teachers reported that their school/district provided
students with computers, while 69% provided internet to support virtual instruction.
Teachers estimated that the majority of their students (M = 78%, SD = 30%) engaged
in virtual instruction from home; participation from daycares, learning pods, or other
arrangements was less common (Ms < 6%).

4.2. What Classroom Management Challenges Did Teachers Experience and How Does It Compare
to Pre-COVID-19?

This question was largely exploratory. However, we anticipated teachers would find
it more difficult to manage children’s attention virtually than during in-person instruction
and that teachers would estimate children were more off-task during virtual instruction.
Additionally, we anticipated that teachers would report high levels of stress teaching virtually.

4.2.1. Difficulty Managing Attention and Time Off-Task

In line with our hypothesis, most teachers (77%) reported that it was somewhat or very
difficult to manage children’s attention during synchronous instruction. In contrast, 20%
of teachers reported that it was somewhat or very difficult to manage children’s attention
in-person (pre-pandemic). In line with this assessment, teachers estimated that students
spent significantly less time off-task during in-person instruction (M = 20%, SD = 15%) than
during synchronous instruction (M = 32%, SD = 19%; paired #(38) = 4.20, p < 0.001, Cohen’s
d = 0.67); see Figure 3.

Time Off-Task by Modality

m Synchronous

40 M In-Person (pre-pandemic)

35
30
25
20
15

Percentage of Time

10

w

Figure 3. Teacher Estimates of the Percentage of Time Students Spent Off-task by Modality (Syn-
chronous vs. In-person Pre-pandemic). Note: Mean percentage of time spent off-task by instructional
modality. Error bars represent standard errors of the means.

4.2.2. Off-Task Behaviors

Teachers were queried about the frequency of students’ off-task behaviors during
virtual instruction. Sources of off-task behavior included behaviors observed in physical
classrooms (e.g., peer-distractions, supplies, self-distractions; [24,25] and off-task behaviors
unique to virtual classrooms (e.g., chat box, virtual backgrounds, family members). Using
a 5-point scale, teachers rated the frequency of each off-task behavior, with higher scores
reflecting more frequent behaviors.

Nine sources of off-task behavior were included in the analysis. The category “other”
was excluded due to the low response rate for this category. The repeated measure
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ANOVA revealed a significant effect of the source of off-task behavior on frequency ratings
(F(8,296) = 13.11, p < 0.001, partial n? = 0.26). Family members were one relatively frequent
source of off-task behavior. Based on pairwise comparisons, using a corrected alpha of 0.006
(0.05/8), distractions from family members (M = 3.63, SE = 0.14) occurred more frequently
than off-task behavior related to emojis (M = 2.26, SE = 0.17), virtual backgrounds (M = 2.26,
SE = 0.21), technology (M = 3.03, SE = 0.19), peers (M = 2.68, SE = 0.17), toys (M = 3.13,
SE =0.15), and supplies (M = 2.82, SE = 0.16); ps < 0.004. There was no significant differ-
ence in the frequency of off-task behaviors related to family members vs. self-distractions
(M =3.55, SE = 0.13) or the chat box (M = 3.21, SE = 0.17); both ps > 0.05.

4.2.3. Attention Management Strategies

Teachers used several different strategies to support children’s attention regulation
during virtual instruction. Most teachers reported using short breaks (76%) and modifying
the instructional activity (70%) or its duration (70%). More than a third of teachers reported
using signals (e.g., hand clapping, ringing a bell; 37%). Deploying a token economy (24%)
and other strategies (20%) were reported, although not as widely endorsed. Note, the sum
exceeds 100% as teachers could select multiple response options.

Attention Management Strategies: Comparison to In-Person Instruction Pre-COVID-
19. As with virtual instruction, during in-person instruction, most teachers endorsed using
short breaks (83%) and modifying the instructional activity (78%) or duration (61%) to
manage students’ attention. A marked increase was seen in teachers’ endorsement of both
token economies (81%) and signals (83%).

4.2.4. Teacher Stress and Needed Supports

Eighty percent of teachers reported that their stress-level coping with teaching online
was moderate to high. This finding largely supported our hypothesis. A subset of teachers
(n = 32) recommended changes to make teaching online easier. More common suggestions
included professional development/training (28%) and better access to materials and
technology for both students and teachers (28%). Lowering workload (13%), increasing
parental involvement (13%), and requests for flexibility in curriculum design (13%) were
noted by a subset of teachers; see Appendix B.

5. Study 1 Discussion

Study 1 provides several insights into teachers’ perspectives and approaches to dis-
tance learning during the pandemic. First, compared to in-person instruction, the duration
of virtual instruction was reportedly shorter. While additional time does not necessarily
translate into meaningful learning gains [26,27], this finding suggests that learning opportu-
nities may have been reduced during online instruction, and points to one potential factor
contributing to pandemic learning losses [7-9].

Second, the utilization of various instructional formats during online instruction was
largely parallel to what teachers reported using in-person, with teachers generally favoring
whole-class instruction. Further, teachers reported using less small-group instruction
during online instruction and there was no significant difference across modalities for
individual instruction. These findings may point to a missed opportunity to leverage
technology to incorporate more small-group and individual learning opportunities during
online instruction. This is surprising, given the potential attentional benefits of small-
group and individual instruction [24] and the unique affordances of technology to help
support interactive and individualized instruction [28]. Instructional format decisions
may have been limited by platform functionality (e.g., ability to send students to breakout
rooms); however, this issue was not voiced by teachers. Rather, teachers reported their
format decisions were guided by factors germane to instruction and guided by school
leadership/the district. Future research is needed to investigate if instructional format is
also related to children’s attention and learning in virtual environments.



Educ. Sci. 2023, 13, 426

9 of 20

Third, managing students’ attention during virtual instruction was viewed as a chal-
lenge by most teachers and stood in stark contrast to the minority of teachers who reported
managing student attention in-person was also difficult. Although estimates of student
off-task behavior were generally aligned with past research on children’s attention al-
location patterns [24,25,27,29], teachers reported that children spent more time off-task
during virtual instruction than during in-person instruction. In prior research, peers have
been identified as a common source of off-task behavior in both the laboratory and in
physical classrooms [24,25,29]. Here, peer-distractions were reportedly less frequent than
distractions unique to virtual classrooms. It is possible that disruption from peers in online
environments may depend in part on the configuration of the learning environment. For
example, when teachers require students to mute their microphone, it may also serve to
reduce attentional capture from peers.

Fourth, the burden of working to educate children online during a global pandemic
was evident in teachers’ reports of stress. Importantly, the majority of teachers reported
that their students had reliable access to computers and internet, essential infrastructure for
online instruction. The challenges and obstacles experienced pivoting online and delivering
effective online instruction would likely be magnified for teachers at schools with fewer
resources, a point we return to in the General Discussion.

Given that the majority of teachers reported that their students were engaged in virtual
instruction from home, understanding parents’ experiences facilitating their children’s
online learning and their perspective on how much children are enjoying and learning
online is essential. These questions were explored in Study 2 with a separate sample of
elementary school parents.

6. Study 2 Method
6.1. Participants
6.1.1. Parents

Parents (N = 209) of elementary students (grades K-5) were recruited for Study 2.
Twenty participants were excluded from the analysis (3 did not meet inclusion criteria, 17
did not meet minimum survey progression); thus, the final sample included 189 parents.
The majority of parents identified as female (68%) and were 44 years of age or younger (72%).
Almost half (48%) had an advanced degree. Parents resided in 27 states and Washington
D.C. Based on participants’ zip code, the median household income for the communities
in which families lived ranged from $16,664 to $210,639 (M = $93,223; SD = $40,375; using
data from Niche.com).

6.1.2. Children

According to parent reports, 52% of the children were female and the majority were
White (70%). Most children attended public schools (78%). The children were from
six grade-levels (K-5), with the majority in kindergarten (26%) or first-grade (28%). See
Appendix C for additional demographic information.

6.2. Measure

The online survey consisted of 45 questions. Some survey items overlapped with
Study 1. For example, parents were asked about different aspects of children’s instruction
including the modality and lesson duration. Parents were also asked about the percentage
of time children spent off-task, frequency of different types of off-task behaviors, and
attention management strategies deployed. Additionally, parents reported their stress-
level managing their child’s learning and identified supports needed to improve virtual
instruction. Parents also answered unique questions including gauging instruction quality,
their child’s frustration and enjoyment levels, and assessments of their child’s academic
growth. Parents also provided contextual information (e.g., school type, learning location)
and demographic information.
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7. Study 2 Results
7.1. What Does the Virtual Learning Context Look like During COVID-19 from Parents” Perspectives?

This question was largely exploratory and as such, specific predictions about the
virtual learning context are limited. However, as in Study 1, we anticipated that parents
would report that their children were experiencing both synchronous and asynchronous
instruction. Further, we anticipated that children would dislike learning virtually and
that their perceived enjoyment while learning would be lower during virtual instruction
compared to in-person instruction. We anticipated we would find the inverse pattern for
children’s perceived frustration levels in which frustration levels were predicted to be high
during virtual instruction and higher than during in-person instruction.

7.1.1. Instructional Modality

During fall 2020, six months into the pandemic, parents reported that their children’s
schools were primarily using virtual instruction (68%). Of these parents (n = 128), 52% re-
ported that their child’s school was using synchronous instruction, 3% were asynchronous,
and 45% were using a combination of synchronous and asynchronous instruction. By
spring 2021, virtual instruction dropped from 68% to 40%.

Consistent with Study 1, parents reported children spent the bulk of their time en-
gaged in synchronous instruction. During a typical week, children spent on average 61%
(SD = 31%) of their time engaged in synchronous instruction, with synchronous instruction
identified by most parents as the primary modality for math (86%), English (79%), and
science (70%).

7.1.2. Instructional Duration

Parents estimated the average duration of their child’s synchronous and asynchronous
lessons in math, English, and science. To investigate the effect of modality and subject area
on lesson duration, we conducted a repeated measure ANOVA with modality (Synchronous
vs. Asynchronous) and subject area (Math, English, Science) as within-subject factors. The
assumption of sphericity was violated for the effect of subject area and the interaction
between subject area and modality; thus, we applied a Huynh-Feldt correction to both
effects. Results revealed a significant effect of modality (F(1, 102) = 31.22, p < 0.001, partial
n? = 0.23) and subject area (F(1.83, 186.88) = 8.60, p < 0.001, partial n> = 0.08), but no
significant interaction (F(1.87, 191.20) = 1.56, p = 0.21).

Pairwise comparisons indicated the estimated duration of a typical asynchronous ac-
tivity was significantly shorter than a typical synchronous lesson (M = 31.57 min, SE = 1.70
vs. M =40.72 min, SE = 1.56; p < 0.001). Irrespective of modality, parents estimated that the
typical duration of English (M = 38.02 min, SE = 1.55) and math (M = 36.93 min, SE = 1.53)
lessons were significantly longer than science lessons (M = 33.48 min, SE = 1.63; ps < 0.005).
There was no significant difference in the mean duration of English and math lessons
(p = 0.25); see Figure 4.

7.2. How Much Do Children Enjoy Virtual Learning?

Parents rated how much their children enjoyed learning virtually and in-person (pre-
pandemic) on a 5-point scale with higher scores indicating greater enjoyment. The results
partially supported our hypothesis. On average, children did not like nor dislike learning
virtually (M = 2.89, SD = 1.40); however, children reportedly enjoyed learning in-person
(M =4.13, SD = 1.06) significantly more (paired #(149) = 8.13, p < 0.001, Cohen’s d = 0.66);
see Table 1.

Parents rated their child’s level of frustration while learning virtually and in-person on
a 4-point scale with higher scores indicating greater frustration. Contrary to our hypothesis,
we found that across modalities, children on average exhibited only mild frustration. How-
ever, children reportedly demonstrated higher levels of frustration during virtual instruction
(M =230, SD = 0.90) compared to in-person (M = 1.73, SD = 0.72; paired #(146) = 6.58, p < 0.001,
Cohen’s d = 0.54); see Table 1. This is a finding consistent with our hypothesis.
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Effect of Modality on Lesson Duration
by Subject Area

Synchronous

60 = Asynchronous

50

Lesson Duration (min)
3
TH

Math English Science

Figure 4. Parent (n = 103) Estimates of Lesson Duration by Subject (Math, English, Science) and Modal-
ity (Synchronous vs. Asynchronous). Note: Mean lesson duration by subject area and instructional
modality. Error bars represent standard errors of the means.

Table 1. Mean Child Enjoyment, Frustration, and Parental Stress During Virtual and In-person
(Pre-pandemic) Instruction.

Modality N M (SD)
o Virtual 2.89 (1.40)
Child Enjoyment In-Person 150 4.13 (1.06)
. . Virtual 2.30 (0.90)
Child Frustration In-Person 147 1.73 (0.72)
Virtual 2.69 (0.89)
Parent Stress In-Person 148 1.79 (0.78)

Note: Parents reported their children’s level of enjoyment (scale: 1 to 5) and frustration (scale: 1 to 4) while
learning with higher scores indicating greater enjoyment/frustration. Parents also reported their stress-level
(scale: 1 to 4) managing their children’s learning with higher scores indicating greater levels of stress. Reported
values reflect pairwise deletion.

7.3. What Are the Challenges Families Experienced?

This question was largely exploratory and thus a priori hypotheses were limited with
the exception that we anticipated parents would report it was difficult to manage children’s
attention during virtual instruction and that parents would report higher levels of stress
managing children’s learning online compared to in-person.

7.3.1. Difficulty Managing Attention and Time Off-Task

Children struggled to maintain attention during virtual instruction. Parents estimated
their children spent more than a third of instructional time off-task (M = 38%, SD = 25%).
Almost a third (32%) of parents reported it was somewhat or very difficult to manage
children’s attention during virtual learning, a finding consistent with our hypothesis.

7.3.2. Off-Task Behaviors

Parents rated the frequency of children’s off-task behaviors on a scale from 1 to 5, with
higher scores indicating more frequent behaviors. As in Study 1, nine behaviors were ana-
lyzed: self-distractions, peers, supplies, emojis, chat box, virtual backgrounds, technology,
toys, and family members. A repeated measure ANOVA with the Greenhouse—Geisser cor-
rection revealed a significant effect of the source of off-task behavior on frequency ratings
(F(5.55, 826.61) = 29.10, p < 0.001, partial n? = 0.16). Pairwise comparisons, correcting for
multiple comparisons (0.05/8 = 0.006), indicated that children engaged in self-distractions
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(M =3.00, SE = 0.08) more frequently than off-task behaviors related to: emojis (M = 1.95,
SE =0.09), chat box (M = 2.3, SE = 0.10), virtual backgrounds (M = 2.01, SE = 0.10), technol-
ogy (M =2.26, SE = 0.11), and peers (M = 2.26, SE = 0.09); ps < 0.001. However, there was
no significant difference in frequency ratings between self-distractions vs. off-task behavior
related to family members (M = 2.77, SE = 0.09), toys (M = 2.78, SE = 0.09), or supplies
(M =2.87, SE = 0.08; ps > 0.02).

7.3.3. Parental Stress and Needed Supports

Parents reported their stress-level managing children’s learning both virtually and
in-person (pre-pandemic) on a 4-point scale where higher scores indicate greater stress; see
Table 1. Consistent with our hypothesis, mean stress ratings differed significantly (paired
£(147) = 10.06, p < 0.001, Cohen’s d = 0.83), with parents reporting greater stress managing
virtual instruction (M = 2.69, SD = 0.89) and more mild stress-levels managing in-person
instruction (M = 1.79, SD = 0.78).

Parents” higher stress-levels managing virtual instruction may have been due in part to the
fact that virtual instruction often occurred in the home (89%) where parents/guardians typically
guided instruction (72%). Children were largely dependent on adult support as less than half
(45%) of the children were rated by parents as being capable of completing synchronous lessons
independently. Task demands were amplified further for parents who were caring for more
than one child in the home (M = 1.83 children, SD = 0.93) and/or navigating virtual instruction
for multiple children simultaneously (M = 1.35 children, SD = 0.85).

7.3.4. Strategies to Support Attention Regulation

Parents reported using a variety of strategies to support children’s attention regulation
(the total exceeds 100% as parents could select multiple strategies). Short breaks (61%)
and rewards (48%) were frequently endorsed by parents. More than a quarter of parents
reported modifying the instructional activity (27%), while a subset of parents reported
using other strategies (16%).

7.4. How Much Are Children Reportedly Learning?

This question was largely exploratory. However, we hypothesized that parents would
rate the quality of virtual instruction as lower than the quality of in-person instruction and
we anticipated they would report that their children were exhibiting less academic growth.

Quality of Instruction

Parents rated the quality of instruction their children received on a scale from 1 to 5 in
which higher scores indicate better quality. Despite the quick pivot to online in-struction
schools faced, parents, on average, reported that the quality of virtual in-struction was
okay (M =3.49, SD = 1.12). Congruent with our hypothesis, parents rated the quality of
children’s in-person in-struction (pre-pandemic) as good (M =4.03, SD = 0.90) and of higher
quality than children’s virtual instruction (paired #(149) = 5.50, p < 0.001, Cohen’s d = 0.45).

Despite ongoing pandemic-related challenges, most parents felt their children’s current
academic growth was similar to or above the level of their child’s peers (77%). Nevertheless,
35% of parents felt their children exhibited less academic growth in fall 2020 compared to
fall 2019 (pre-pandemic), a finding somewhat consistent with our hypothesis.

A subset of parents (n = 50) recommended support to help families better nav-
igate virtual instruction. Common responses included: modifications to the instruc-
tion/format/modality (26%), encour-aging more teacher creativity/engagement (18%),
more frequent teacher—parent communication (10%), more technology support for chil-
dren and parents (10%), and establishing a routine/increasing organization (10%); see
Appendix D.
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8. Study 2 Discussion

Several key findings emerged from Study 2. First, children reportedly enjoyed learning
in-person (pre-pandemic) more than learning virtually and they exhibited less frustration.
Second, parents’ self-reported stress-levels were higher when managing children’s virtual
learning than their retrospective ratings of stress managing in-person instruction. Higher
parental stress-levels may reflect that parents were largely responsible for guiding their
children’s virtual instruction. This required active involvement from many parents as
less than half of the children were reportedly able to complete the instructional activities
independently. Parenting demands were exacerbated further for some parents who needed
to navigate virtual instruction for more than one child in the household. Third, parents
rated the quality of virtual instruction as lower than in-person instruction pre-pandemic.
Relatedly, more than a third of parents reported their children exhibited less academic
growth than they had prior to the pandemic. Parents’ perceptions regarding their children’s
stunted academic growth are aligned with emerging findings documenting profound and
pervasive pandemic learning losses (e.g., [9]).

9. General Discussion

This work highlights important similarities and differences in teacher and parent
experiences navigating virtual instruction during the second year of the COVID-19 pan-
demic; see Table 2 for an overview. Both teachers and parents reported that synchronous
instruction was the primary modality for math, English, and science lessons. Teachers
noted that modality decisions were often influenced by school leadership. Across both
studies, the duration of synchronous instruction was generally estimated to be longer than
asynchronous activities. Science lessons were also generally estimated to be shorter than
the duration of math and English lessons. Teacher reports also indicated a reliance on the
whole-class instructional format. This instructional design decision may have important
consequences for student engagement, attention regulation, and learning. The present
findings may suggest a missed opportunity to capitalize on the unique affordances of
virtual platforms to deploy more differentiated instruction and targeted support through
individual and small-group instructional activities.

Across both studies, children generally engaged in virtual instruction from their home
with teachers and parents noting self-distractions and distractions from family members as
relatively common sources of off-task behavior. Both teachers and parents utilized similar
attention management strategies and short breaks were a common technique they em-
ployed. Both teachers and parents reported that children spent a sizable percentage of their
time off-task during virtual instruction (32% and 38%, respectively), findings largely in line
with the prior literature examining children’s patterns of attention allocation [24,25,27,29].
However, it is also possible that teachers may have underestimated the prevalence of
children’s off-task behavior. Monitoring and assessing lapses in attention, especially during
whole-class instruction, may be particularly challenging as teachers may have restricted
visibility of students (depending on view settings) as well as limited auditory cues if chil-
dren are asked to mute their microphones. It is also interesting to note the contrasting
percentages of teachers and parents who reported it was difficult to manage children’s
attention during virtual instruction. The majority of teachers reported it was somewhat
or very difficult to manage children’s attention while only about a third of parents re-
ported the same. This difference may be due to the number of children that teachers are
supervising simultaneously or logistical issues of enforcing class rules and behavioral
expectations remotely. Stress levels were understandably elevated among teachers and
parents. Contributing factors are not explicated here but may include strain from working
to minimize children’s learning losses during the unprecedented challenges of a global
pandemic, protecting children’s health and wellbeing, while also navigating competing
work and caregiving demands [6].
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Table 2. Summary of consistencies and divergent findings in teachers” and parents’ experiences for
key research questions addressed in both Study 1 and Study 2.

Teachers’ Perspectives Study 1  Parents’ Perspectives Study 2

During a typical school week
instruction was mostly synchronous

Instructl'o nal Synchronous instruction was the
modality . .
primary modality across core
subject areas
Lesson duration varied by modality Sig. effec’_c of: Sig effect.of:
and subject area Modality Modality
Subject area Subject area
Interaction Interaction = NS
Lesson Synch. Across modalities
duration Math > Science Math > Science
English > Science English > Science
Math & English = NS Math & English = NS
Asynch.
NS difference in duration by
subject area
Perceived difficulty level of managing 779, somewhat or very difficulty  32% somewhat or very difficult
children’s attention online differed
Estimated time children spent off-task
during virtual instruction
Commonly endorsed attention Short breaks (76%) Short breaks (61%)
management strategies Modifying Instructional activity =~ Rewards (48%)
Attention (70%)
Modifying duration (70%)
Sources of off-task behavior during Family > emojis, virtual Self-distractions > emojis, chat
online instruction background, technology, peers,  box, virtual backgrounds,
toys, supplies technology, peers
Family vs. Self = NS Self vs. Family = NS Self vs.
Family vs. Chat box = NS Toys = NS

Self vs. Supplies = NS

Note. Dark blue shaded cells indicate consistent results across both Study 1 and 2, cells shaded in light blue
indicate results that were partially consistent across studies, and cells with no shading represent findings that
diverged across Study 1 and 2.

The quality of virtual instruction was estimated by parents to be lower than in-person
instruction; however, parents generally reported the quality of virtual instruction was
okay. Nevertheless, concerns over stunted academic growth were raised by more than
a third of parents. There are a number of factors contributing to the learning losses
children are experiencing. One potential contributing factor is the quantity of instruction,
as teachers reported the duration of virtual instruction was less than what children received
in-person pre-pandemic. The consequences of the disruptions to children’s education are
only beginning to be understood. Given the troubling accounts of the disproportionate
impact of the pandemic on children of color and children from lower socio-economic
backgrounds [7,30], future research should take a purposive approach to increase diversity
and recruit samples from more varied income-levels in order to identify and align supports
to the unique needs of each community context [21,31].

These data were collected about one year into the pandemic, providing an important
window into teachers” and families” experiences during a different point in the pandemic.
Future research should explore how teacher and family interactions continue to evolve as
children return to in-person classes and learning recovery efforts mount.
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Limitations

As with any study, there are limitations that qualify the generalizability of the findings.
First, participants were not randomly selected and are not necessarily representative of the
broader U.S. population. Convenience samples are common in developmental science [32];
nevertheless, the nature of the sample limits generalizability [33].

For example, the findings may not apply to families with fewer economic resources as
they may have more limited access to digital tools or broadband internet in the home [34].
Therefore, their virtual educational experiences likely differed. Families also need time to
assist their children; this resource may also vary across families. Second, future research
should recruit a larger sample of teachers and a wider range of grade-levels to ascertain
the generalizability of the findings. Third, the voice of children was heard only indirectly
through their parents, a limitation that subsequent research should address. Fourth, we
did not collect data on children’s academic performance to corroborate parent reports.
Despite these limitations, these findings provide important information about the virtual
instructional context as well as teachers’ and families’ experiences in navigating instruction
during the pandemic.

10. Conclusions

Many schools have now transitioned to hybrid instruction or returned in-person. How-
ever, children are returning to school with significantly lower reading and mathematics
skills than in the past [9]. Understanding the nature of children’s instruction during the pan-
demic may enable more effective remediation. Further, the unprecedented pivot to online
learning has caused some schools to reevaluate their offerings and policies. For example,
some schools are considering whether the need for snow days is now obsolete [35-37].
The COVID-19 pandemic has created a natural experiment in which the landscape of
education has been fundamentally altered [38]. We hope future research will build upon
these findings to identify how aspects of instructional design, classroom management, and
family dynamics interact to create stronger partnerships across microsystems to improve
children’s wellbeing and learning regardless of instructional modality.
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Appendix A

Table Al. Teacher Demographic Information.

N %
Gender

Female 35 71
Male 6 12
Did not report 8 16

Education Level
Associate Degree 1 2
Bachelor’s Degree 13 27
Master’s Degree 26 53
Doctorate Degree 1 2
Did not report 8 16

Teaching Certificate
Standard 17 35
Advanced 14 29
Provisional 5 10
Special Education 1 2
N/A 4 8
Did not report 8 16
Grade Level Currently Teaching
Kindergarten 3 6
First Grade 8 16
Second Grade 5 10
Third Grade 6 12
Fourth Grade 1 2
Fifth Grade 12 25
Special Education 5 10
Art, Music, or Physical Education 3 6
ESL 1 2
Other 5 10
Total Teaching Experience
15+ years 20 41
10-14 years 7 14
5-9 years 10 20
1-4 years 3 6
Less than a year 9 18
Current Grade Teaching Experience

15+ years 10 20
10-14 years 3 6
5-9 years 12 24
1-4 years 12 24
Less than a year 12 24

Classroom Role
Teachers 32 65
Aide or Assistant 5 10
Specialist 3 6
Other 1 2
Did not report 8 16

School Type

Public School 40 82
Public-Charter School 2 4

Private School 7 14
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Appendix B

Table A2. Teacher Suggestions to Improve Online Learning.

Category % Of Teachers Frequency Count

Professional development/training 28% 9

Better access to materials and technology (e.g., 28% 9
school supplies, internet) for students/teachers

Lower teacher workload 13% 4

More parental involvement 13% 4

Greater flexibility in curriculum design 13% 4

Improving learning management system 6% 2

Access to childcare 6% 2

Greater student effort/engagement 6% 2

Dedicated space for students to study at home 3% 1

Note. 32 teachers provided valid written responses to this question. Teachers generated 37 suggestions to improve
online learning, as some teachers provided more than one suggested change. Consequently, the total exceeds
100%. Responses were coded by the second author and re-coded by a research assistant naive to the hypothesis to
assess interrater reliability; Cohen’s Kappa was 0.854 (p < 0.001).

Appendix C

Table A3. Parent and Child Demographic Details.

n %
Parent Gender

Female 129 68
Male 31 16
Non-Binary/Third Gender 1 >1
Did not report 28 15

Parent Age Group
18-24 years old 1 >1
25-34 years old 29 15
35-44 years old 107 57
45-54 years old 24 13
55+ years old 2 1
Did not report 26 14

Parent Education Level
High School Graduate 2 1
Some College or Trade School 24 13
Associate Degree 21 11
Bachelor’s Degree 26 14
Master’s Degree 53 28
Doctorate Degree 38 20
Did not report 25 13
Number of Children at Home

0 1 >1
1 66 35
2 67 35
3 20 11
4+ 8 4

Did not report 27 14
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Table A3. Cont.

n %
Child Gender
Female 98 52
Male 86 46
Both 3 2
Did not report 2 1
Child Race/Ethnicity

White 133 70
Black/African American 8 4
Asian 8 4
American Indian/Alaska Native 17 9
Native Hawaiian/Pacific Islander 2 1
Two or more 13 7
Other 4 2
Did not report 4 2

Child Grade
Kindergarten 49 26
First Grade 52 28
Second Grade 33 18
Third Grade 21 11
Fourth Grade 16 9
Fifth Grade 17 9
Other 1 >1

School Type
Public School 132 70
Public-Charter School 15 8
Private School 38 20
Home School 4 2

Note. Parents with more than one child were asked to answer all questions about their youngest elementary student.

Appendix D

Table A4. Supports Identified by Parents to Help Families Better Navigate Distance Learning.

Category % of Parents Frequency Count
Modifications to instruction/format/modality 26% 13
Increasing teacher engagement & creativity 18% 9
Parent-Teacher meetings/Clearer communication 10% 5
More technology support for parents/children 10% 5
More organization and routine 10% 5
Academic support/Additional study time with teacher 8% 4
Dedicated space for student to study/work 8% 4
More peer interaction 6% 3
Student mental health and socio-emotional support 4% 2
Streamlining learning platforms 4% 2
More teacher training 2% 1
Resources to support student motivation 2% 1

Note. 50 parents provided written responses to this question generating 54 total suggestions. Each suggestion
was coded separately. Consequently, the total percentage exceeds 100%. Responses were coded by the second
author and re-coded by a research assistant naive to the hypothesis to assess inter-rater reliability; Cohen’s kappa

was 0.80, p < 0.001.
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