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Abstract

Using the Opportunity-Propensity Model (Byrnes, 2020; Byrnes & Miller, 2007), the
current study investigated which factors helped predicting children’s home learning
experiences during the COVID-19 pandemic, thereby examining differences between children
with (DD; n =779) and without (TD; n = 1443) developmental disorders. MANCOVA results
indicated more negative experiences for DD children and their parents. SEM-results revealed
the alignment between different teachers and autonomous motivation in children as the most
important predictors for the outcome variables. Less predictors were significant for DD as
compared to TD children which suggests other factors are at play in the DD group. Limitations,
strengths and suggestions for future research are being discussed, together with some

implications for classroom practices and remote learning approaches.
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As of the beginning of 2020, the coronavirus (COVID-19) pandemic (WHO, 2020)
confronted the world with new and unknown challenges. For education, this meant that schools
in many countries had to close on short notice (Haug et al., 2020). In Flanders, the Dutch
speaking part of Belgium, for example, schools closed completely from mid-March until the
beginning of June 2020. Teachers and school staff had to find new ways to communicate with
their students and remote teaching became the new formal way of education. This sudden
switch to home schooling led to challenges for both students and their families. From one day
to the next, the daily school routine and the pre-structured school environment was replaced by
students’ home environment and parents suddenly became part-time educators, while
additionally coping with other (parental) worries and tasks, such as household chores, the care
for other children, (tele)work and perhaps financial problems or work-loss due to the pandemic
(Becker et al., 2020).

Consequently, the loss of daily structure and routine, and the switch to online learning
may have been more challenging for some students compared to others, depending on
individual differences such as the abovementioned parental availability (Dong et al., 2020), but
also socioeconomic status (SES; Liu et al., 2020; Peng et al., 2019), ICT accessibility (Becker
etal., 2020; Maity et al., 2021), and particular child characteristics (Becker et al., 2020). Studies
comparing virtual and regular classrooms outside the context of the pandemic (e.g., Ahn &
McEachin, 2017; Fitzpatrick et al., 2020) already showed that well-performing children in
regular classrooms kept performing well in virtual school environments, while vulnerable
students who were already struggling with education, such as children with a learning disorder
or another developmental disorder, were rather negatively impacted by virtual schooling (Reich
et al., 2020).

With this in mind, the focus of the current study was to examine the impact of remote

learning in the context of the COVID-19 pandemic on children with developmental disorders



(DD) as compared to their typically developing (TD) peers. Neurodevelopmental disorders are
characterized by early onset deficits in the development of language, communication, cognitive,
motor and/or social skills. These disorders have an impact on several life domains throughout
the lifespan, leading to impaired daily life functioning. Even though different heterogeneous
DD are described in the Diagnostic and Statistical Manual of Mental Disorders — 5th Edition
(DSM-5 ;American Psychiatric Association, 2013), comorbidity is often seen among them. This
co-occurrence often makes it hard to differentiate between the several DD (Dewey, 2018).

Children with DD are potentially more vulnerable for the negative consequences of the
remote learning situation since their disorder already makes it challenging in regular times to
function in academic contexts. For example, children with specific learning disabilities
(Mathematical Learning Disabilities (MLD) and Reading Learning Disabilities (RLD)) might
experience more problems during remote learning than their TD peers, due to the planning,
working memory and executive functions deficits inherent to their disorder (De Weerdt et al.,
2013). In the current study we aim to expand our knowledge of remote learning during the
COVID-19 pandemic (e.g., Becker et al., 2020; Dong et al., 2020) by investigating the
potentially different impact of the remote learning period on children with and without DD. We
focus on several outcome variables related to their learning experiences rather than on learning
performance. In addition, we integrate the research variables into an established theoretical
model to build and test a holistic perspective. This leads to an understanding of educational
quality and learners’ educational experiences that moves beyond fragmentized knowledge and
might help educational provisions or be helpful to scaffold potential future (forced) periods of
remote learning.

The model applied in the current study is the Opportunity-Propensity (O-P) Model
(Byrnes, 2020; Byrnes & Miller, 2007; Wang et al., 2013) that integrates variables and

processes associated with predictors of learning, and especially helps gaining insight into how



predictors are interrelated, and whether some are more important than others. More specifically,
according to the O-P model, learning outcomes depend on three categories of predictor factors:
1. Distal factors , 2. Opportunity factors and 3. Propensity factors. All processes and variables
that define the exposure to learning processes and content (e.g., teachers’ instruction and
parental involvement in schooling) are considered opportunity factors. Propensity factors can
be defined as the variables that make children willing (e.g., motivation) and/or able (e.g., prior
knowledge and intelligence) to take advantage of opportunities. Distal factors are present
already relatively early in a child’s life and have a direct effect on learning. They help
explaining why some children are exposed to richer opportunity contexts and/or can build on
stronger/weaker propensities for learning than others (e.g., SES and gender).

It is important to consider this model as a recursive model, in which outcome variables
at one point in time (e.g. learning achievement), become propensity variables (e.g. prior
knowledge) at the next point in time (Byrnes, 2020). Studies applying this model (e.g. Baten &
Desoete, 2018; Byrnes & Miller-Cotto, 2016; Lewis & Farkas, 2017) have found that propensity
factors are the strongest predictors for learning outcomes, after controlling for distal- and
opportunity factors. In addition, within each factor cluster, some variables and processes seem
to be more important than others (Byrnes, 2020). Prior knowledge and intelligence for example
(propensity factors) have been found to be stronger predictors for academic outcomes than SES
(distal factor) when they are examined together in a model (Marks, 2016, 2017). In addition,
children who were more able and willing to learn, took more advantage of the given
opportunities, suggesting that opportunity factors may work through propensities instead of
having solely an immediate effect on learning outcomes (Byrnes, 2020).

Opportunity-Propensity Predictors for (Online) Learning (During COVID-19)

Distal Factors



An established distal variable with a long history in educational effectiveness research,
is SES. Although SES was initially considered as a key predictor associated with educational
outcomes, the effect was found to be halved when taking into account genetic effects (Marks,
2017; Peterson & Pennington, 2015). In addition, after controlling for intelligence or prior
achievement, rather weak relationships were found between SES and educational outcomes
(Marks, 2017; Rodriguez-Hernandez et al., 2020). It seems that SES plays a more important
role when children are younger, after which its impact declines once children gain more
educational and learning experiences, usually around nine years old (D’ Angiulli et al., 2004; da
Rosa Piccolo et al., 2016). Anyway, previous studies revealed that children from families with
low SES are more strongly affected by COVID-19 related school closures than peers from
families with high SES (Engzell et al., 2021; Gore et al., 2021; Maldonado & De Witte, 2021).

Further, there are parental characteristics that can be considered distal factors in
influencing children’s educational outcomes. When parents have a DD for example, this
potentially influences how they handle their children’s learning process. In addition, DD are
highly heritable. Children of parents with a DD reflect an elevated likelihood to meet the criteria
of that same or another DD, or at least experience subclinical features (Barry et al., 2007; Olson,
2011; Snowling & Melby-Lervag, 2016; Thapar et al., 2013; Tick et al., 2016; Willcutt et al.,
2010). DD in parents may have a significant impact on the richness or nature of the home
environment. In families with a parent with Attention Deficit Hyperactivity Disorder (ADHD)
symptoms, for instance, there is likely to be more chaos, less monitoring of child-behaviour and
higher inconsistency in parental behaviour (Friedrich et al., 2017; Johnston et al., 2012), which
in turn is associated with lower academic performance in children (Ackerman & Brown, 2010).
Parents with Autism Spectrum Disorder (ASD) furthermore experience more difficulties in
supporting their children with problems they also experience themselves, such as social and
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focusing on these problems (Karst & van Hecke, 2012) and some parents who share the ASD
diagnosis with their children also indicate to better understand and meet their children’s needs
(Dugdale et al., 2021).

In the context of the current study, distal factors that might interrelate with parental and
child experiences were pressurized due to the COVID-19 lockdown. For example, some parents
lost their job and subsequently their monthly income, other parents worked from home and
were (not) able to help their children with schoolwork, while still other parents were health-
care professionals, working more hours away from home than usual. Furthermore, higher
educated parents were probably more able to telework than lower educated parents.
Opportunity Factors

Previous research indicates that children perform better at school if their parents are
involved in their education at home (Desforges & Abouchaar, 2003; Harris & Goodall, 2008;
Hattie, 2008). Parental involvement positively predicted children’s engagement in schoolwork
and academic achievement, and was associated with lower drop-out rates (Park & Holloway,
2013). Research explains this by pointing out how higher parental involvement is related to
higher parental aspirations (Duppong Hurley et al., 2017). It is therefore not a surprise that, in
children between 7 and 16 years old, parental involvement was even found to be of greater
importance for cognitive development than parental education, family background and family
size (Feinstein et al., 1999). Three factors help explaining the influence of parental involvement
in their children’s education: 1) the extent to which parents believe that their involvement is
expected from the school 2) the amount of responsibility parents feel for being involved
combined with their own estimates of their capacities to do so and 3) their available time and
energy for being involved (e.g., Hoover-Dempsey & Sandler, 1997; Marifiez-Lora & Quintana,
2009; Park & Holloway, 2013). Going back to SES, research shows that parents of lower
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when encountering more difficult learning content, parents feel less capable to assist their
children’s homework (Hill & Tyson, 2009). Next to parental involvement, opportunities to learn
at home also arise from the school itself. In a survey-study, parents indicated that different
teachers within one school did not always align the tasks and homework they give to students
with each other, which was frustrating for both parents and children (Baumgartner et al., 1993).
In addition, research revealed that homework was not always adapted to children’s individual
characteristics or special educational needs (for example for children with DD; Bryan &
Burstein, 2004) and that students were not always provided with informative feedback after
handing in their assignments (Bryan & Burstein, 2004; Salend & Schliff, 1989; Xu, 2011), even
though these practices improve the homework completion rates (Bryan & Burstein, 2004).
Especially in secondary education, homework completion has been significantly related to
better academic performance (Hattie, 2008).

In the context of home learning due to the pandemic, more parental involvement was
required than during regular school-times. However, potentially not all parents felt the same
expectations of schools and teachers regarding their involvement, and some parents might have
felt more capable than others to support their children’s learning. In addition, not all parents
had enough time to help their children with their schooling (for example due to working from
home, being a health-care professional, care for other children, etc.). At the school-level, there
were likely differences between schools in how they organised online learning (e.g., learning
methods, feedback on tasks) and in the way teachers communicated with students, other
teachers and parents. This could have been influenced by school level, since secondary schools
are differently organised than primary schools.

Propensity Factors
As stated above, these factors include variables related to children willing (e.g.,

motivation) and/or being able to carry out tasks. When it comes to the latter, intelligence is one



of the most investigated individual characteristic in relation to academic achievement. Fluid
intelligence was moderately related to reading and mathematics. This is especially the case for
more complex skills such as word number problems, as compared to more basic skills, such as
addition with numbers below 100 (Peng et al., 2019). But, besides intelligence, other cognitive
and non-cognitive propensity variables have been addressed in the literature. Studies underpin
the importance of cold (working memory, planning, extent to engage in rehearsal, taking
initiative...) and warm executive functions (e.g., emotion regulation, inhibition control;
Mercader et al., 2018). In the context of COVID-19 it was for example shown in several studies
that worries about getting infected with the disease (self or relative) are related to more negative
affect and feelings of anxiety and depression (e.g., Giusti et al., 2021; Saravanan et al., 2020),
especially in girls (e.g., EImer et al., 2020; Rajkumar, 2020; Rodriguez-Hidalgo et al., 2020)
and that these feelings in turn are negatively related to academic motivation and performance
(Cao et al., 2020; Giusti et al., 2021).

Another cluster of propensity variables is related to motivation, volition, and level of
engagement (Martin & Lazendic, 2018). This affects, for example, the time children spend on
homework and has shown to be a significant predictor of grades and achievement (Cooper et
al., 2006). According to the Self-Determination Theory (SDT; Ryan & Deci, 2017) the
underlying reasons of children’s school behaviour can be divided into more autonomous forms
of motivation (e.g. working for school out of interest and curiosity and fully endorsing the
personal significance of homework) and more controlled forms of motivation (e.g. working for
school because of feeling pressured to meet external demands or to avoid internal pressures
such as guilt or shame; Ryan & Deci, 2000). Autonomous, relative to controlled motivation, is
associated with better academic performance (Baten & Desoete, 2018; De Naeghel et al., 2012;
Vansteenkiste et al., 2006). Alfaro et al. (2009) even suggested that child motivation could

compensate for risk factors such as low intelligence when predicting academic achievement. In



the context of reading for example, it was found that autonomous motivation contributed more
to the reading ability of low performers than to the reading ability of high performers (Logan
& Medford, 2011), and Chen et al., (2018) found that motivation reduced the negative effect of
low SES on reading ability. Further, autonomous motivation in the academic context was found
to be higher in girls compared to boys (Brouse et al., 2010; Ryan & Deci, 2000) and to decline
when students became older (De Naeghel et al., 2016; Gnambs & Hanfstingl, 2016). In the
context of the pandemic, school closures were found to be associated with a decrease in
academic motivation (Smith et al., 2021; Zaccoletti et al., 2020). Autonomous motivation was
not only shown to predict achievement, but also learning experiences. Baten et al. (2020) for
example, observed in an experimental study in the fourth grade that children with more
autonomous motivation felt less irritated while solving a math task and found math exercises
more interesting than children scoring high on controlled motivation, independent of other
factors such as task difficulty.

The importance of propensity factors stresses the need to look at child diagnosis to map
the factors that help explaining individual differences in children’s capacity and willingness to
take advantage of learning opportunities (Byrnes, 2020), in regular as well as in COVID-times.

Children with DD seem to experience more academic problems than TD children do
(Desoete & Warreyn, 2020; Dowker, 2020; Pieters et al., 2012), also in the pandemic-related
remote learning context (Aishworiya & Kang, 2021). In general these children do not only have
more problems with self-regulation compared to children without DD (Berkeley & Larsen,
2018; Doyle, 2006; Joki¢ & Whitebread, 2010; Montague, 2008; Ozonoff et al., 2007; St Clair
et al., 2019), they also receive extra support in regular school times, which was often
discontinued during the pandemic (Kong, 2021; Murphy et al., 2021). It was for example shown
that specific help for students with ADHD in the United States was only continued for 59% of
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in contrast with the fact that during regular school holidays, therapy is often continued because
of the importance of its intensity and consistency. Sometimes traditional support was replaced
by tele-therapy, therapy delivered through technology like video conferencing, although this
could not replace real-life support (Aishworiya & Kang, 2021; White et al., 2021). Children
with DD also may have had more difficulties than their TD peers to understand the rationale
for the environmental changes following the COVID-19 outbreak (Aishworiya & Kang, 2021).
It has been observed that the loss of daily routine and structure is disadvantageous for children
with DD in general (Mulligan, 2001), especially for children with ASD (Latzer et al., 2021,
White et al., 2021). It has been recommended that, in order to improve the effectiveness of
online learning (not necessarily in a pandemic context), the characteristics of the DD, such as
less developed communication skills, a shorter attention span, or difficulties adapting to change,
should be taken into account (Ingersoll & Berger, 2015), for example by implementing daily
routines, using visual support for the learning content and to carry on with (real-life) therapy as
much as possible (Aishworiya & Kang, 2021).

Academic problems are easily observed in children with learning disabilities (MLD or
RLD), since the difficulties with learning are explicitly part of the criteria and characteristics of
the disorder (American Psychiatric Association, 2013). During the COVID-19 lockdown,
children with RLD (compared to TD children) demonstrated more conduct problems (Soriano-
Ferrer et al., 2021), more emotional problems (anxiety and feelings of depression; Forteza-
Forteza et al., 2021) and more problems with hyperactivity and inattention (Soriano-Ferrer et
al., 2021). In addition, these children reported more difficulties with following online classes
than their TD peers (Baschenis et al., 2021; Zawadka et al., 2021). Furthermore, the reading
skills of about 60% of children with RLD in an Italian study improved less than expected during

the school-closures. On the other hand, children with RLD in the same study reported less
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worries about the school-closures than their TD peers, possibly because the school context
usually triggers feelings of inadequacy in these children (Baschenis et al., 2021).

ADHD also seems to have a substantial impact on academic outcomes. About 80% of
children with ADHD were reported to underperform at school (DuPaul & Stoner, 2003; Loe &
Feldman, 2007). They obtained lower grades for reading and mathematics (Loe & Feldman,
2007; Rodriguez et al., 2007) and had a higher risk for grade retention (Loe & Feldman, 2007)
than their TD peers. Especially symptoms of inattention (rather than hyperactivity or
impulsivity) were related to lower academic outcomes (Barry et al., 2002; Loe & Feldman,
2007; Rodriguez et al., 2007; Thorell, 2007). Within the pandemic context, students with
ADHD showed more conduct- (Nonweiler et al., 2020) and learning problems than their
neurotypical peers, while their parents experienced more difficulties in communicating with
school and in supporting their children with schoolwork (Becker et al., 2020) compared to
parents of children without ADHD.

A higher incidence of difficulties with academic skills such as reading comprehension
and mathematics has also been reported in children with other developmental disabilities such
as ASD and Developmental Coordination Disorder (DCD; Blank et al., 2019; Huemer & Mann,
2010; Pieters et al., 2012; Titeca et al., 2015). Problems with executive functions such as
working memory difficulties (e.g. Baten & Desoete, 2018; Grigorenko et al., 2019), slower
processing speed (Theiling & Petermann, 2016), cognitive flexibility issues (Korzekwa, 2011),
shorter attention span for academic tasks (Imeraj et al., 2013) and problems with planning and
time management (Sibley et al., 2014) seem to interfere with academic performance (Barry et
al., 2002; Daley & Birchwood, 2010; Diamantopoulou et al., 2007). Moreover, these problems
seem to become larger as children grow older because of increasing task difficulty and
expectations to solve tasks independently (Bryan & Burstein, 2004; Cooper & Valentine, 2001).

Specific research within the pandemic context showed less prosocial behaviour (Nonweiler et
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al., 2020), more problem behaviour and more difficulties in daily life for children with ASD
(Colizzi et al., 2020), accompanied with more difficulties with emotion regulation (White et al.,
2021). Problems were less pronounced if there was a better support network for the parents
(Latzer et al., 2021).

The DD of a child does not only impact the child’s academic performance and related
behaviour but additionally affects parents. It was found that children with DD place a greater
pressure and depend more on the skills of their parents compared to TD children (Harpin, 2005;
Rutgers et al., 2007). These children’s education can thus be expected to be challenging and
difficult, especially if their parents also have a DD. Parental involvement in the schooling of
the children for example was shown to be more difficult for parents with learning disabilities
(Maguire et al., 2009; Tarleton et al., 2005), ASD (Morris, 2003) and ADHD (Sonuga-Barke et
al., 2002). Survey studies in parents indicated more worries and mood-changes for parents
(Asbury et al., 2021), more emotional problems for children (Nonweiler et al., 2020) and
increased levels of parental stress (Bentenuto et al., 2021; Chan & Fung, 2021; Soriano-Ferrer
et al., 2021) during the COVID pandemic, both for parents of children with and without DD
compared to regular times, with higher baseline and follow-up levels of parental stress in the
DD group. The increase of parental stress during lockdown for children with DD was associated
with the decrease in therapy (Bentenuto et al., 2021).

The pandemic-related changes did not only have an impact on learning-related
outcomes, but also on the academic performance itself. A Flemish study pointed out that the
school-closures in the context of the COVID-19 pandemic resulted in learning losses for the
children of the 2020 cohort compared to the previous cohort, with larger learning losses for
more disadvantaged students (Maldonado & De Witte, 2021). Furthermore, a systematic review

on the effect of COVID-19 related school closures showed negative effects on student
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achievement, especially for younger students and students from lower SES families
(Hammerstein et al., 2021).
The Present Study

From the Opportunity-Propensity point of view, the pandemic situation influenced the
balance and position of opportunity factors at the school and the home level. More specifically,
the classroom, the teacher(s), the teaching methods used, the social interaction with peers, etc.,
were mainly replaced by factors in the home environment, such as independent self-regulated
learning, remote teaching and less social interaction, potentially negatively impacting students’
and parents’ experiences. As mentioned earlier, the interaction between certain distal and
propensity factors may have changed. Parents may have become unemployed, thereby losing
their income, and parents taking up on the teacher role during the remote learning period might
have influenced children’s motivation to engage in schoolwork. In the current study we
examined several distal, opportunity and propensity factors to predict four general outcome
variables: children’s learning time, perceived effectivity of teacher-driven teaching methods,
perceived effectivity of assignment-driven teaching methods and parental satisfaction with the
COVID-19 measures taken by the school. The operationalization of the O-P model for the
current study is displayed in Figure 1. We compared the experiences of children with and
without DD and of children in primary with children in secondary education.

[Figure 1 top.]
Two research questions were addressed:

1) Are there significant differences in learning experiences (i.e., the outcome

variables) between children with and without DD and between children in
primary compared to secondary education?

Learning time
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As a result of the remote learning situation, children were required to work more
independently for school. We can expect that this resulted in an increase of learning time at
home, compared to regular school times, although this probably largely depended on the
available opportunity and propensity variables (see Research Question 2). However,
independent of specific school and home situations (opportunity factors) and child
characteristics (propensity factors), we expected a higher increase in learning time for children
with DD than for TD children. This is based on the difficulties children with DD have with self-
regulation (e.g., Berkeley & Larsen, 2018; Doyle, 2006; Joki¢ & Whitebread, 2010; Montague,
2008; Ozonoff et al., 2007; St Clair et al., 2019), attention, planning, working memory and
executive functioning (De Weerdt et al., 2013), which makes it more difficult for them to
independently process learning materials. However, it is also possible that because of these
difficulties, DD children will have given up easier, resulting in a smaller increase in learning
time for them compared to TD children. In addition, it can be expected that the difficulties of
children with DD will have interfered more in secondary school, because of an in increased task
difficulty (Bryan & Burstein, 2004; Cooper & Valentine, 2001).

Independent of child diagnosis, a higher increase in learning time for primary than
secondary school children can be expected because these children are less used to receive
homework and to work individually for school after school hours than the older children. As
such, they will probably have lost more time getting used to individually process their learning
materials than secondary school children who are already more familiar with assignment-driven
teaching methods.

Effectivity teaching methods

On average, we expected that the teaching methods used during remote learning would

be less effective for children with DD than for their TD peers. It can be assumed that the sudden

switch to remote learning was challenging for teachers, resulting in the use of learning materials
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that are less adapted to the individual needs of children with DD. Especially for assignment-
driven methods, children are more dependent on oneself than with teacher-driven teaching
methods such as live online video lessons, in which the teacher can interact with the student
and adapt learning content, tempo, etc. to his/her observations of what the different children in
their class are struggling with (just as in the regular classroom practice). The expectation that
the teaching methods will have been less effective for DD children is reinforced by the already
reported extra difficulties children with DD have with learning, both in regular school times
(Nonweiler et al., 2020) as during the school-closures (Baschenis et al., 2021; Soriano-Ferrer
etal., 2021; Zawadka et al., 2021).

With regards to school level, assignment-driven teaching methods might have been
more effective for secondary school students, who are already more familiar with teaching
methods in which they are encouraged to work more individually, resulting in the average
effectivity of both teaching methods expected to be higher for them. However, a lower
perceived effectivity for older children is also a possibility because of the more difficult learning
content in secondary school.

Parental satisfaction with schools’ COVID-19 measures

We expected parents of DD children to be less satisfied than parents of TD children,
because schools suddenly had to find new ways to communicate with their students with less
time for the teachers to adapt the learning content to the several difficulties of children with DD
in their classroom. Similarly, we expected parents of secondary school children to be less
satisfied with the schools’ measures because the more difficult the learning content gets, the
more important parents will find a clear and structured communication so the more critical they
will be when evaluating how the school handles the situation.

The abovementioned hypotheses about the role of child diagnosis concern differences

between a group of children with DD and a group of TD children. The available research hardly
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presents a consistent base to put forward - in the context of the present study — sub-hypotheses
that differentiate between different DD’s. This would be possible in future research when
catering for a more fitting sampling approach to address this point of interest. Nevertheless, as
an extra analysis we will explore potential differences in effects related to the different DD, as
a base for this future research (See Appendix Part 4).

2) Which distal, opportunity and propensity factors predict children’s learning
time, perceived effectivity of teacher-driven teaching methods, perceived
effectivity of assignment-driven teaching methods and parental satisfaction
with the COVID-19 measures taken by the school? Is the predictive value the
same for children with/without DD and for primary/secondary school
children?

Distal factors

Direct effects. For the distal factors, we expected a direct effect of parental education on
parental satisfaction with the COVID-19 measures of the school, with higher educated parents
being more satisfied because these parents might have found it easier (e.g., Hoover-Dempsey
& Sandler, 1997; Marifiez-Lora & Quintana, 2009; Park & Holloway, 2013) to understand
instructions from school and help their children with schoolwork, therefore getting less easily
frustrated about how the school handles the remote teaching situation.

Indirect effects. In addition, we expected parental education and disorders in the family
to impact the outcomes through opportunity factors, with higher educated parents perceiving
themselves as more competent and investing more hours supporting their children, and parents
with DD perceiving themselves as less competent. These same two variables were also thought
to influence the outcomes through propensity factors, with parental education and disorders in
the family predicting child competence to a certain extent. When it comes to a child’s gender,

we also expected indirect effects through propensity factors with the prediction of girls being
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more autonomously motivated (Brouse et al., 2010; Ryan & Deci, 2000) and having more
COVID-19 related worries (propensities) than boys (Elmer et al., 2020; Rajkumar, 2020;
Rodriguez-Hidalgo et al., 2020).

Opportunity factors

Based on previous studies that applied the O-P Model (e.g., Byrnes, 2020) the
propensity variables were expected to be the most predictive. However, the remote learning
situation differs the most from the regular school situation in terms of the opportunity factors.
In comparison with earlier O-P studies, the results of the present COVID-study might therefore
show that opportunity factors played a larger role. Earlier research suggests to look in this
context at a stronger alignment between teachers (Baumgartner et al., 1993), larger use of
teacher-driven methods, a stronger feeling of competency in parents and more hours of adult
support (e.g., Hoover-Dempsey & Sandler, 1997; Marifiez-Lora & Quintana, 2009; Park &
Holloway, 2013). For these factors, we predicted both direct effects on outcome variables as
effects mediated through propensity factors.

Direct effects. More alignment between different teachers would reflect more clarity for
the children and was thereby expected to reduce their learning time and to improve the
effectivity of the teaching methods. In addition, parents might have observed less difficulties in
their children when there was more alignment between different teachers, resulting in a higher
satisfaction about the schools COVID-19 measures. Further, the use of teacher-driven teaching
methods was expected to increase children’s learning time but also to improve the effectivity
of assignment-driven teaching methods because teacher-driven methods are more similar to the
traditional classroom teaching approach, than only using a task and assignment-driven
approach. How effective an assignment was for a child was probably enhanced by the teacher
explaining the learning content before instructing the assignment. Especially if teachers also

gave live online feedback (e.g. in online video lessons), we expected the assignments to reach
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their goals more effectively (Bryan & Burstein, 2004; Hattie, 2008; Salend & Schliff, 1989;
Xu, 2011). Similarly, we expected parents to be more satisfied when the school used teacher-
driven methods because of the similarities with the traditional learning context. Further, we
expected parents who reported to have spent more hours supporting their children with
schoolwork to notice an increase in learning time for their child during remote learning
compared to before. In addition, we expected that both teaching methods will have been
evaluated as less effective and that parents will have been less satisfied with how the school
handles the COVID-19 situation if they found themselves spending a lot of time in the support
of their child with schoolwork. Their more negative evaluation would then be a reflection of
themselves having to solve the difficulties and inconsistencies the child is struggling with
because of the (in the opinion of the parents) poor approach of the school. Parents who rated
themselves as being more competent were expected to be more satisfied with the schools’
measures because these parents would — probably unconsciously - more easily cope with
difficulties or inconsistencies in the schools’ approach resulting in less criticism.

Indirect effects. For the indirect effects through propensity factors, we hypothesized that
parents who perceived themselves as more competent will also have rated their children as more
competent. We also expected that the parental perception about how much alignment there was
between different teachers and how many hours they found themselves spending on supporting
their child with schoolwork would influence the parental perception about the autonomous
motivation of the child. It can be argued that more autonomously motivated children will have
solved inconsistencies between different teachers themselves, asking less help from their
parents, resulting in parents not knowing about a low alignment rate between teachers.
Propensity factors

Also for the propensity predictors, direct effects as well as effects through opportunity

factors were expected.
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Direct effects. For the direct effects, a lower increase in learning time was expected to
be reported by parents who estimated their children as competent and more autonomously
motivated to work for school. More specifically, we did not expect that these children will have
worked more during remote learning than during regular school times. However, for the
children with less capacities and less motivation to work for school, parents will probably have
seen the difference with regular school times more easily, and therefore might have reported a
higher increase in learning time. In addition, parents who find their children more competent
and more motivated will probably have rated the teaching methods as more effective and might
have been more satisfied about how the school handled the remote teaching situation, because
these children will have relied less on their parents help. Further, the effectivity of both teaching
methods was expected to be reduced if a child reflected more COVID-19 related worries (Cao
et al., 2020; Giusti et al., 2021) .

Indirect effects. For the indirect effects, parents perceiving their child as more
competent might have rated teachers as being more aligned and parents perceiving their child
as more competent and/or more autonomously motivated might have estimated that they spent
less time supporting their child with schoolwork.

Comparing children with/without developmental disorders and primary/secondary school
children

Lastly, in an explorative way, we examined whether the predictive value of the distal,
opportunity, and propensity factors was similar for children with/without DD and for
primary/secondary school children. It is possible that focusing on certain predictors
(opportunity or propensity factors) to improve academic performance or related learning
experiences might be less effective for children diagnosed with DD, compared to TD children.
The same applies to the more demanding learning content in secondary school (Hill & Tyson,

2009), possibly influencing the strength of the predictors for the outcome variables.
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Methods
Participants

Participants were 2222 parents of children with (n = 779, 35.10%) and without (n =
1443, 64.90%) DD between 5 and 19 years old, who filled out a survey on the impact of school
strategies and the home environment on learning experiences during the COVID-19 pandemic.
In total, 3506 parents started to fill out the survey, however after data pre-processing, the final
sample size consisted of 2222 parents. Among them, 1949 (87.70%) finished a complete
questionnaire. Implausible values in the dataset were deleted or replaced. More details about
the pre-processing of the data can be found in Appendix Part 1.

The survey was mostly filled out by mothers (n = 2087, 93.90%) and the majority of
the respondents and their partners spoke Dutch with their child (respectively 97.70% and
95.50%). All Flemish provinces were represented. Of the participants, 1894 (85.20%) were
married or lived together with a partner, and 1689 (76.30%) of the participants and 1066
(56.60%) of their partners had at least a Bachelor’s degree. Respondents and their partners
were on average 41.09 (SD = 5.54) years old. Before the COVID-19 measures they worked on
average 0.63 (SD = 1.28) days per week from home, while during the time window of the
survey administration this was on average 2.63 (SD = 2.30) days per week. Most participating
families included two children (56.20%) and 95.4% of parents had one (19.5%), two (57.6%)
or three (18.3%) children still going to school. Of all respondents and their partners, 3.90% had
RLD, 2.15% ADHD, 1.40% ASD, 0.90% MLD, 0.25% Developmental Language Disorder
(DLD) and 0.20% DCD.

The children of concern in this study were on average 10.19 (SD = 3.15) years old
(range = 5-19) and 1220 (54.90%) of them were boys. Most children attended regular education
(n = 2133, 96%). 1574 (70.84%) of the children attended primary school and 92% (n = 2044)

of the children were staying fulltime with the respondent during the home learning period. Of
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the children with DD, 306 (39.28%) reflected comorbidity. See Table 1 for demographical
details of the children.

[Insert Table 1 about here.]
More demographical details regarding all different DD’s and analysis results of the
comparisons between DD and TD children and between children with one versus multiple
diagnoses for age, gender, school level and school type can be found in Appendix Part 2.

Procedure

The survey concerned the period of March 16" until April 6" 2020 (the start of the
Easter holidays), the first period for which the Flemish government decided to close all schools
in the context of the pandemic. Parents with at least one school-aged child (primary or
secondary education) could retrospectively fill out the questionnaire through LimeSurvey, a
free and secure open-source online survey application, between April 3™ and April 17%" 2020.
Participants were recruited by using convenience sampling through social media (both general
pages and pages or groups related to specific DD), clinical psychologists, speech and language
therapists and other professionals in the network of the researchers. It is possible that some
parents forwarded the invitation to others who fitted the inclusion criteria (snowball sampling).
Informed consent was obtained through an information letter and an informed consent form,
and at no point during the survey identifiers of participants were collected (e.g. name, date of
birth, IP-address). Filling out the questionnaire took approximately 20 minutes and
participation could be withdrawn at any time without needing to provide an explanation and
without consequences. In addition to the questions of the survey, every page of the
questionnaire referred to (online) resources related to the coronavirus or to mental health
support, some of them specifically related to DD. At the end of the survey, parents were asked,

without any obligation, whether we could contact them again for future participation in follow-
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up studies on this topic. Lastly, participants could send an e-mail to the researchers to obtain a
short summary of the results of the study (on a group level).
This study was preregistered in the Open Science Framework Repository (OSF;

https://osf.io/z2wuv) and was approved by the Ethical Committee of the Faculty of Psychology

and Educational Sciences of Ghent University (EC/2020/45).
Survey

The questions of the survey were mostly researcher-developed, based on literature and
theoretical models about learning and developmental disorders. The first and second part of the
survey focused on family and child demographics. In the next part, parents were asked about
COVID-19 measures taken by their child’s school and their satisfaction about these measures.
The fourth part centered on child motivation and well-being. The final part examined parental
well-being. At the end of the survey parents could add information through an open-ended
question; results not discussed in the current paper.

In the following parts of this method section, the variables of concern to answer the
research questions will be organized according to the O-P model. If several variables were
combined into a latent variable, the fit of the construct will be discussed further in this paper.
Distal factors

Distal factors included in the model were child gender, presence of DD in the family
(as a latent variable, combining the presence of a DD in parents and/or siblings) and parents’
educational level (ranging from 1 for not finishing primary school to 7 for Master’s degree or
PhD). An average parent score was calculated for both parents, if applicable.

Opportunity factors

Alignment between different teachers. If children received information about

schoolwork from different teachers, parents were asked to rate on a 10—point scale how much

these different teachers aligned with each other on 5 topics (i.e., assignments followed the same
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structure, information of different subjects was communicated together, the same
communication channel was used, the same software was used, the different subject deadlines
were aligned). The information for these topics was collapsed into one latent variable.

Use of teacher-driven teaching methods. A list of teaching methods was presented to
the parents, after which they could select the method(s) that was/were used in the online
schooling of their child(ren). Some of these methods were teacher-driven (i.e. pre-recorded
lessons, online live group sessions, chatboxes, teaching by telephone), whereas the other
methods were classified as assignment-driven (i.e. short term assignments, long term
assignments, voluntary assignments). Since only 3.78% of teachers (n = 84) did not use
assignment-driven methods, only the extent of use of teacher-driven methods was included in
the analysis model (0 = the school did not use these methods; 1 = these methods were used by
the school).

Parental competence. Parents indicated with a 10-point scale how competent they felt
helping their children with math, reading, spelling, and other courses. This information was
collapsed into one latent variable.

Hours of adult support. Parents were asked how many hours per week they and their
partner were involved in helping their child with schoolwork. The sum score of both parents’
time investment was used in the model.

Propensity factors

Competence. Parents were requested to estimate the competence of their child between
September and February of the ongoing school year (= the period before the home learning
period of concern in the current study) in comparison with other children, for different subjects
(mathematics, reading, spelling and other subjects) on a 10-point scale. This information was

combined into one latent variable.
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Autonomous motivation. Children’s motivation to work for school during the home
learning period was measured using an adapted measure of the Academic Self-Regulation
Questionnaire (Ryan & Connell, 1989), which was successfully used in earlier studies (e.g.,
Soenens et al., 2012). Parents were asked to indicate on a 5-point scale how important
(completely not important to very important) each of the listed motives was for their child to
work for school during the home learning period (e.g., “My child was motivated to work for
school during the home learning period because ...”). Eight items (o = .95) tapped into
autonomous motivation (= with 4 items representing the subscale identified regulation and 4
items representing the subscale intrinsic motivation); e.g., "... because he/she is highly
interested in studying/working for school”. A latent variable was constructed with the item
scores as indicators.

COVID-19 related worries. Parents answered on a 10-point scale how much their child
worried about the social distancing measures and about someone in their environment getting
infected with COVID-19. An average score of both items was included in the model.
Outcome variables

Learning time. Parents were asked how much time (in hours) their child spend daily on
schoolwork, both before and during the home learning period. A difference score was calculated
with a positive score indicating an increase and a negative score indicating a decrease in daily
learning time.

Perceived effectivity of teacher-driven teaching methods. Parents were asked to estimate
how well the teacher-driven methods used by the school during the home learning period,
worked for their children on a 5-point scale (not good to very good). An average score of both

parents (if applicable) was included in the model.
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Perceived effectivity of assignment-driven teaching methods. For assignment-driven
methods used by the school, an average score combining parents’ estimation on how well these
methods worked for their children was included too.

Satisfaction with schools’ COVID-19 measures. Parents were provided with 7
statements and were asked to indicate how much they agreed with each statement on a 10-point
scale (not at all to completely; i.e., “l am satisfied with the communication of the school”, “I
am satisfied with the provided structure by the school”, “I am satisfied with the amount of
support the school provides”, “I find it easy to know what my child has to do for school”, “My
child finds it easy to know what to do for school and what the deadlines for tasks are”, “I am
satisfied with the amount of feedback my child gets on tasks and assignments”, “The feedback
my child gets is clear and helpful”). A variable was constructed, combining item scores as
indicators of the latent construct.

Analysis approach

Preliminary analyses included the construction of latent variables based on the item-
indicators described in the method section. To confirm the validity of the latent constructs,
Confirmatory Factor Analysis (CFA) was used for each of the constructs, using the Lavaan
package in R (R Core Team, 2020; Rosseel, 2012). Indicators were first correlated with each
other, to avoid adding highly correlated indicators in the same latent construct. When a high
correlation (r >.70) was observed, the item with the highest standard deviation was retained in
the model, unless this would result in the latent construct being based on only two indicators.
In the latter case, all items were retained. The indicators were tested for each latent variable
with a CFA approach; covariances between errors were allowed, based on modification indices.
Model adaptations were only adopted if this was theoretical sound and if this resulted in an
improved fit of the original chi-square of at least 20%. Goodness-of-fit was evaluated using

established fit measures (cut-off values: .06 for root mean square error of approximation
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(RMSEA), .08 for standardized root mean square residual (SRMR), .95 for comparative fit
index (CFI1)) of Hu and Bentler (1999), in addition with a goodness of fit index (GFI) equal to
or higher than .95 and the adjusted goodness of fit index (aGFI) equal to or higher than .90
(Schermelleh-Engel et al., 2003). The full information maximum likelihood (FIML) estimator
was used to calculate parameter estimates, in order to deal with missing data. This estimator
takes into account all available data and implies values for missing data, based on the observed
data (Enders & Bandalos, 2001).

Further, to investigate if there were significant differences in the outcome variables between
children with and without DD and between children in primary compared to secondary
education (Research Question 1), a Multivariate Analysis of Covariance (MANCOVA) was
performed with a dummy variable (0/1) referring to the absence/presence of DD and
primary/secondary education as between-subjects variables and the outcome variables as
dependent variables. Gender was included as a covariate in the model because of the unbalanced
boy-girl ratio in the DD group compared to the TD group. For the latent variable parental
satisfaction with schools” COVID-19 measures, a linear combination score was calculated to
include this variable in the MANCOVA. More specifically, a sum score was created for the five
items, using the parameter estimates retrieved from the CFA, multiplicated with the item score.
To grasp the effectivity of the teaching methods, an average effectivity score for the teacher-
driven and assignment-driven methods was used. Using both variables separately as outcome
variables in the MANCOVA reduced sample size for the MANCOVA (from n =1981ton =
537). This was the case because the effectivity of teacher-driven methods only had to be rated
by parents when they indicated that the school used these methods (i.e. in only 574 of cases or
25.83% of the sample). The MANCOVA was therefore conducted considering three instead of
four outcome variables. In an exploratory way, an extra MANCOVA analysis was performed

in which the dummy variable for the absence/presence of a DD (0/1) was replaced by a dummy

27



variable for the absence/presence of each of the different disorders (0/1) as between-subject
variables.

Next, to investigate which distal, opportunity, and propensity factors predicted the outcome
variables (Research Question 2), a Structural Equation Model (SEM) was tested with the
Lavaan package of R (R Core Team, 2020; Rosseel, 2012). Several regressions were tested in
the model, based on specific hypotheses as described at the end of the introduction section.
Both parental opportunity factors (parental competence and hours of adult support) were
allowed to covariate, as were child competence and autonomous motivation. Some variables in
the model were observed variables, whereas others were included as latent constructs taking
into account the preliminary CFA’s. Model adaptations for the structural model were only
allowed if the same rules as in the CFA’s were fulfilled and goodness-of-fit was also evaluated
in the same manner as in the CFA’s. Regression parameters for the structural model were
estimated using bootstrapping (1000 iterations) and the FIML estimator (Enders & Bandalos,
2001).

Finally, to examine if the predictive value of the predictors differed when taking into
account the presence of DD and school level, multi-group SEM was applied in the Lavaan
package of R (R Core Team, 2020; Rosseel, 2012). To justify group comparisons for the
structural part of the SEM, metric measurement invariance was examined. When there were no
significant differences between a model with and without equality constraints (i.e., the factor
loadings for the CFA’s constrained to be equal or allowed to be freely estimated across groups),
this proved that the latent factors had the same meaning in both groups. Subsequently,
regression paths could be compared between groups by similarly comparing two models with
and without equality constraints for the regression parameters. When significant differences

were found, one regression path at a time was constrained to be equal across groups and by
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means of a chi-square difference test compared with a model without constraints to find out

which of the paths specifically differed between groups.

Results
Preliminary Analyses
Preliminary analyses consisted of creating latent constructs and confirming their validity
through Confirmatory Factor Analysis (CFA). For details on this, see Appendix Part 3.
Primary Analyses
Research Question 1: Are there significant differences in the outcome variables
between children with and without DD and between primary compared to secondary

school children?

The results of the MANCOVA revealed that DD (0/1), F(3, 1974) = 19.10, p < .001, 77;
= .03, school level (primary/secondary), F(3, 1974) = 20.38, p <.001, n;, = .03 and the
interaction effect DD x school level, F(3, 1974) = 3.23, p = .022, n;, = .01 were significantly
impacting the outcome variables on the multivariate level. These effects emerged while
controlling for the multivariate effect of gender, F(3, 1974) = 5.42, p = .001, 77;29 =.01. Means
and standard deviations, together with the multivariate and follow-up univariate results are
reported in Table 2.

[Insert Table 2 about here.]

On the univariate level, the interaction effect DD x school level impacted only the
effectivity of teaching methods. More specifically, teaching methods were rated as less effective
when children had a DD (main effect) and this difference was even more pronounced in
secondary (M(SD)p = 3.51(0.93), M(SD)op = 2.94(1.06) , p <.001, 77; =.07), than in primary
education (M(SD)p = 3.49(1.06), M(SD)pp = 3.23(1.02) , p <.001, 77;, =.01; interaction effect).

In addition, for the main effects of DD and school level, parents of children with DD were less
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satisfied with the schools’ COVID-19 measures than parents of TD children. Parents of
secondary school children reported a higher increase in learning time for their children and were
less satisfied with the schools’ COVID-19 measures than parents of primary school children.
With regards to gender, a higher increase in learning time was reported for girls compared to
boys and both teaching methods were rated as more effective for girls than for boys.

In an exploratory way, we examined if there were differences on the outcome variables
between children with and without ASD, RLD, ADHD, MLD, DCD and DLD. Results are
described in Appendix Part 4.

Research Question 2: Which distal, opportunity and propensity factors predict
these outcome variables and is the predictive value the same when taking into account the
presence of developmental disorders and school level?

The proposed SEM-model yielded an acceptable fit, y?(363) = 1718.80, p <.001; CFI =
.92; RMSEA =.04; SRMR = .05, GFI =.99, aGFI = .98. No model adaptations were necessary.
The standardized parameter estimates for the structural model, together with 95% Confidence
Intervals can be found in Table 3.

[Insert Table 3 about here.]

Prediction of outcome variables
[Figure 2a, 2b, 2c, 2d top.]

Learning time. As displayed in Figure 2, the learning time during the home learning
period (R? = .08) was significantly predicted by higher scores for autonomous motivation, the
school using teacher-driven methods and the parents reporting to invest more time to support
their child with schoolwork. In contrast, when multiple teachers were more strongly aligned,
this reduced the learning time during the home learning period.

Effectivity teaching methods. Parents perceived both teacher-driven methods (R? = .18)

and assignment-driven methods (R? = .29) as more effective when they rated their children
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higher on autonomous motivation and when they found multiple teachers to be more aligned
with each other. Both teaching methods were furthermore perceived as less effective by parents
of children with larger COVID-19 related worries. Specifically for assignment-driven methods,
their effectivity was higher when schools also adopted teacher-driven methods and when
parents rated their children as more competent. The effectivity was rated lower when parents
indicated to invest more time in supporting their children with schoolwork.

Parental satisfaction with school’s COVID-19 measures. Finally, parental satisfaction
with the schools’ COVID-19 measures was positively predicted by more autonomous
motivation in children, by parents finding themselves more competent to support their children
with schoolwork, by a stronger alignment between multiple teachers and by the schools’ use of
teacher-driven methods during the home learning period. Parents reporting to spend more time
supporting their children with schoolwork during the home learning period, were less satisfied
about the schools’ COVID-19 measures.

Prediction of Opportunity factors

Parents’ perception of the alignment between multiple teachers was positively predicted by
parents’ perception of child competence. Parental competence was positively predicted by
parental education and negatively predicted by DD in the family. No significant predictors were
found for the hours of adult support.
Prediction of Propensity factors

Autonomous motivation — as rated by parents — was significantly higher in girls compared
to boys, and increased when multiple teachers were rated as being more aligned with each other.
Children’s competence was positively predicted by parental competence and parental
educational level and negatively predicted by more DD in the family. Lastly, gender was a
significant predictor of the amount of children’s COVID-19 related worries, with girls worrying

more than boys.
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Comparing children with/without developmental disorders and primary/secondary school
children
For children with and without DD, measurement invariance was established, 4y%(16) =
21.08, p = .176, justifying group comparisons for the structural part of the SEM model.
Comparing a model with all regression coefficients constrained to be equal across groups with
a model without constraints resulted in a significant difference, 4y%(36) = 52.31, p = .039,
indicating that not all regression paths were the same for DD and TD children. In the TD group,
the use of teacher-driven methods led to more parental satisfaction with the schools’ COVID-
19 measures and to higher perceived effectivity of assignment-driven methods. More hours of
adult support were also related to a higher perceived effectivity of assignment-driven methods.
In the DD group however, these same predictors seemed to be non-significant. Yet, the
effectivity of assignment-driven methods was perceived to be higher for more competent
children, in the DD group only. Specific details on the regression parameters can be found in
Table 3. When comparing the model for children in primary education with the model for
children in secondary education, measurement invariance for the latent factors could not be
established, 4y?(16) = 110.48, p < .001. Comparing the structural model between both groups
was therefore not possible, since the meaning of the factors was not the same for both groups
of children.
Discussion
The current study examined the learning experiences of children and their parents during
the COVID-19 school lockdown in Flanders by applying the Opportunity-Propensity Model
(Byrnes, 2020; Byrnes & Miller, 2007; Wang et al., 2013). This helped structuring a large
variety of predictors that affect learner experiences as studied from the perspective of their
parents. The study also compared the experiences of children with DD with those of their TD

peers and compared children in primary with children in secondary education.
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Learning Experiences During the Home Learning Period

In line with the hypotheses, the results indicated that the remote learning period was
more negatively experienced by children with DD, according to their parents. In particular, the
used teaching methods (assignment-driven and teacher-driven) were rated as less effective if
children had a DD, both in primary and secondary education and the difference between TD
and DD was even more pronounced for secondary school children. Further, parents of children
with DD were less satisfied with the schools’ COVID-19 measures compared to other parents.
The sudden switch to remote learning left teachers unprepared, possibly resulting in them being
less able to adapt the learning material to the special educational needs of children with DD,
which is even more important with more difficult learning content in secondary education and
is especially important for assignments in which more independency is expected from the child.
The fact that assignment-driven teaching methods were more frequently used (by 96.22% of
teachers) during remote learning than teacher-driven teaching methods (by 25.83% of teachers)
might additionally explain the lower average effectivity of the used teaching methods in DD
children. The lower satisfaction in parents of DD children might be a result of them observing
more difficulties in their children. Regardless of child diagnosis, the parental satisfaction was
lower for parents of secondary school children.

Next, the daily learning time spent on schoolwork increased for all children during
remote learning, compared to before. But contrary to our expectations, the learning time did not
increase more for children with DD than for their TD peers. However, the actual time spent (in
hours per day) was higher in DD compared to TD children, both before (M(SD)pp=1.41(2.72),
M(SD)tp=1.06(2.05)) and during (M(SD)pp=2.80(2.99), M(SD)7p=2.45(2.23)) the pandemic.
Perhaps the work load for these children was already too high, that the maximum time available
to spend on schoolwork was already reached. Considering school level and learning time, a

higher increase in learning time was found for secondary than for primary school children, even
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though older students are already more used to work individually for school in the home
environment. It is important to mention that there were a lot of individual differences in learning
time, in both the TD and the DD group and in both primary and secondary education, possibly
related to the available opportunity and propensity variables that might have influenced learning
time . We should also consider that the parent-reported learning time does not necessarily reflect
the real time children spent on schoolwork as some children will probably have done other
things (e.g., surfing on the internet, playing games) while their parents thought they were busy
with schoolwork.

Regardless of child diagnosis, there was a higher increase in learning time for girls
during the remote teaching period, while both teaching methods were found to be more effective
for girls than for boys.

Our findings confirm and expand other studies conducted in the COVID-19 context,
also showing extra difficulties for DD children during the school-closures (Baschenis et al.,
2021; Soriano-Ferrer et al., 2021; Zawadka et al., 2021). In order to improve our understanding
of why these children experienced extra difficulties, it is important to discuss the predictors of
these learning experiences.

Predictors of Learning Experiences During the Home Learning Period and Differences for
Children with and without DD

Several factors proved to be important in the prediction of the learning experiences of
parents and children during the remote learning period. Some of the outcome variables could
be better predicted than others: the O-P predictors only explained 8% of the variance in learning
time, while they explained 62% of the variance in parental satisfaction. Looking at the
effectivity of teacher-driven teaching methods, 18% of the variance was explained and for the
effectivity of assignment-driven teaching methods this was 29%. Less significant predictors

were observed in parents with DD children than TD children, possibly because some of the
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opportunity or propensity predictors differed significantly between both groups, immediately
affecting their predictive value. Indeed, subsequent analyses revealed that parents of children
with DD (compared with TD) rated teachers as being less aligned (M(SD)op = 14.92(7.04),
M(SD)pp = 15.98(7.08), p = .042) and found themselves to spend more time supporting their
children with schoolwork (M(SD)op = 6.60(6.86), M(SD)Tp = 4.86(6.66), p = .001). In addition
DD children were reported to reflect more COVID-19 related worries (M(SD)pp = 5.13(2.58),
M(SD)Tp = 4.85(2.39), p = .005), to be less competent (M(SD)op = 13.34(3.43), M(SD)mb =
16.22(2.83), p < .001) and less autonomously motivated to work for school (M(SD)op =
1.96(0.81), M(SD)Tp = 2.37(0.81), p < .001).

Distal factors

None of the distal factors had a direct effect on the outcome variables, even though we
expected that higher educated parents would be more satisfied with the schools’ COVID-19
measures. However, there was an indirect effect: higher educated parents rated their children as
more competent, which was related to parents perceiving multiple teachers as more aligned.
This perception of alignment in turn led to higher parental satisfaction.

More DD in the family (i.e., in responding parent, partner and/or siblings) resulted in parents
perceiving themselves as less competent. However, this was only the case in the TD group,
which might be explained by parents’ different frame of reference. Additional analyses revealed
that - whilst not statistically significant — the educational level of parents in the TD group with
DD in the family (M =5.49, SD = 0.99) was somewhat lower than that of the parents in the DD
group with additional DD in the family (M =5.64, SD = 1.01). Further, as expected, the presence
of DD in the family was related to lower ratings of child competence. This effect occurred
independent of child diagnosis, possibly because of the high heritability of DD with children
maybe experiencing subclinical features even without having a formal diagnosis (Barry et al.,

2007; Olson, 2011; Snowling & Melby-Lervag, 2016; Thapar et al., 2013; Tick et al., 2016;
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Willcutt et al., 2010). For gender, in line with the hypotheses and previous studies (Elmer et al.,
2020; Rajkumar, 2020; Rodriguez-Hidalgo et al., 2020) it was found that girls worried more
about the social distancing measures and someone in their environment getting infected with
COVID-19 than boys. In addition, girls were more autonomously motivated to work for school
than boys, which is in line with findings in the literature (Brouse et al., 2010; Ryan & Deci,
2000). Next, as hypothesized, higher educated parents rated themselves as more competent to
assist their children with schoolwork and rated their children as more competent in school
subjects than parents with lower educational levels.
Opportunity factors

Perceived alignment of teachers was a significant predictor of all four outcome variables
and was also the strongest predictor of parental satisfaction. As expected, when parents
perceived teachers being more aligned, daily learning time decreased, teacher-driven and
assignment-driven methods were rated as more effective and parents were more satisfied with
the schools’ COVID-19 measures (e.g., school communication, providing structure, amount of
feedback, etc.). When multiple teachers adopt a shared communication channel, children lose
less time gathering information from different sources. If the same structure is applied when
giving assignments, children understand faster what they have to do and if deadlines are aligned,
they lose less time planning what they need to do by when. In addition, it can be assumed that
offering tasks and assignments in a more standardized way and using the same structure in for
example all online video lessons, makes it easier for children to capture the learning content,
allowing goals to be achieved more easily and finally improving the effectivity of these teaching
methods. In addition, a more standardized approach is probably associated with more clarity
for the children, leading them to ask less questions to their parents and thus improving parental
satisfaction with how the school handles the COVID-19 situation. These results are consistent

with findings from dual-task research showing that task-performance is facilitated when task-
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information is given in a congruent way as in earlier tasks (Walker et al., 2014) and that task-
irrelevant information limits the available cognitive resources for learning (Miller et al., 2019).
The results also confirm research about the advantages when adopting shared classroom
management approaches (Kaya & Selvitopu, 2019).

Next, in line with the hypothesis, the use of teacher-driven teaching methods (i.e., recorded
lessons, online live group sessions, chatboxes, teaching by telephone), increased children’s
daily learning time. This could be explained by the higher engagement that is elicited in students
by attending live or pre-recorded lessons compared to just reading and completing assignments.
In this last case, students might give up easier if the task is unclear or if it gets difficult, reducing
the daily learning time and perhaps the effectivity of these assignment-driven teaching methods.
Nevertheless, although the teacher-driven methods required more time from the children, they
improved the effectivity of assignment-driven teaching methods and increased the parental
satisfaction with the schools’ COVID-19 measures, at least for TD children. Having a teacher
who explains things in videos or in online live sessions makes it easier for children to
understand and complete assignments afterwards, improving their effectivity. Also, if parents
really “see” the teacher, this is more similar to the traditional teaching situation and might lead
to parents finding teachers’ to be more involved with their child’s learning process. This could
make parents feel supported by the school in taking on a teacher role (e.g., Hoover-Dempsey &
Sandler, 1997; Marifiez-Lora & Quintana, 2009; Park & Holloway, 2013). Even though
children needed more time when schools used teacher-driven teaching methods, we assume that
the total time working for school at home during remote learning was still not exceeding the
total time spent at schoolwork (time at school + time at home) during regular school times.
Furthermore, as long as children work for school for autonomous reasons and as long as they
spent more time on schoolwork because the school uses more teacher-driven methods, the

higher increase in learning time should not be judged as negative. Whatever the case, the time
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spent for schoolwork should be kept realistic and overload in learning time should be avoided
by ensuring alignment between teachers, and for instance avoiding task-irrelevant-information.

With regards to opportunity factors in the home environment, as expected, it was found that
the more time parents spent on supporting their children with schoolwork, the more learning
time they reported for their children during remote learning compared to regular school times,
and the less effective assignment-driven teaching methods were rated, at least in the TD group.
TD children seem to rely more on parental help to complete assignments as compared to regular
school times, while there might be less differences in help seeking behavior in DD children
when comparing the remote learning period with what happened before. Further, parents who
reported to spend more hours supporting their children with schoolwork were less satisfied
about the schools’ COVID-19 measures, perhaps because these parents perceive their personal
investment as taking over too strongly the schools’ responsibilities. Next, in line with the
expectations, parents who perceived themselves as more competent to support their children
with schoolwork were also more satisfied with the school’s communication, structure, amount
of feedback, quality of feedback, etc. These parents can probably process key information from
the school more independently and feel more confident to guide their child’s learning process
without external support, while this is less obvious for parents who perceive themselves as less
competent. These parents might be overwhelmed with the information, need more support and
experience more stress.

In contrast with our hypotheses, the hours of adult support were not predictive for the
effectivity of teacher-driven methods. A possible explanation is that the help of the teacher is
incorporated in teacher-driven methods (e.g., watching videos of the teacher explaining learning
content), whereas more independency is expected in assignment-driven methods, leading to

children relying more on their parents. Parental competence did not have a direct effect on the
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other outcome variables. There was, however, an indirect effect through child competence and
the alignment of multiple teachers.
Propensity factors

In contrast with the hypotheses, there was a higher increase in learning time during the
pandemic (compared to before) for children reflecting more autonomous motives to work for
school. Possibly, children that have to rely on themselves or their parents while there is no
teacher around (for example when the teacher uses assignment-driven teaching methods) will
persevere more to solve inconsistencies or really understand the subject when they are
inherently motivated to succeed on the assignment, while children who are less motivated might
give up easier as a result of being less passionate about engaging in schoolwork.

Additionally, when parents found their children to be autonomously motivated to work for
school, the learning experiences during the remote learning period were rated more positive,
which is in line with previous research (e.g., Baten et al., 2020): both teaching methods were
rated as more effective and parents were more satisfied with the COVID-19 measures of the
school. Children reflecting higher autonomous motivation might rely less on their parents to
plan their tasks and assignments, resulting in parents perceiving school’s communication about
assignments and deadlines more positively.

For children of whom their parents reported more COVID-19 related worries, which was
more often the case in DD children and in girls, both teacher-driven and assignment-driven
teaching methods were rated as less effective. This finding is in line with the hypothesis and
with previous research in the pandemic context (Cao et al., 2020; Giusti et al., 2021) and also
consistent with prior research in the anxiety and depression domain showing that emotional-
cognitive interference negatively influences task performance (Putwain et al., 2010). This can
be explained by looking at the lower amount of working memory resources being available for

cognitive tasks while worrying (Owens et al., 2012). Worrying about social distancing measures
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and about someone in the environment getting infected with COVID-19 might reduce the
cognitive space available to learn school-related content.

Lastly, parents of children with DD, who rated their children as more competent, also found
the assignment-driven teaching methods more effective for their children. It can be argued that
more competent children are better able to compensate for the difficulties related to their
disorder and are as a result able to independently complete assignments while children with DD
who are less competent rely more on their parents’ help to complete these assignments. For
teacher-driven methods, a similar effect was predicted, but not confirmed, maybe because these
methods do not directly lead to an academic output product . This is in contrast with completing
an assignment following assignment-driven methods. For TD children and for the other
hypotheses related to child competence and the outcome variables, we only observed indirect
effects of child competence on children’s learning experiences. These effects were consistently
mediated through parental perceptions of teacher alignment (see opportunity factors), with
parents indicating more alignment if they found their children more competent, finally resulting
in a higher effectivity of teacher-driven methods, less learning time and more parental
satisfaction. However, this is but a first possible explanation. We have to take into account that
the current study measured all variables concurrently and the direction of the relationship was
derived from the O-P Model. Other pathways might be possible as explained in the limitations
section.

In contrast to the majority of previous studies (e.g., Byrnes, 2020; Byrnes & Wasik, 2009),
the impact of the opportunity factors in the current study was larger than the effects of the
propensity factors. However, previous O-P studies focused on academic achievement as an
outcome variable, while the current study related the predictors in the model to broader learning
experiences. In addition, the biggest differences between the remote and the regular learning

situation are observed at the opportunity factors. It is therefore logical that e.g., daily learning
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time (reflecting the difference in learning time between regular and remote teaching) is mostly
influenced by opportunity factors. The same holds for parental satisfaction with the schools
COVID-19 measures (i.e., opportunity factors). Finally, the learning experiences of the children
were not measured directly, but through parents that explicitly belong to the opportunity side
of the O-P Model.
Practical Implications

The results of the current study can be translated into practical implications for DD/TD
children and for regular and future periods of (forced) remote learning. Overall, the alignment
of different teachers and children’s autonomous motivation seem to be the two most important
predictors of our outcome variables. A first recommendation is thus that in order to improve
learning experiences, it seems critical for teachers to communicate with each other, to align
deadlines and rules, and to share software/tools and communication channels. This is not only
recommended for remote learning practices, but also for regular school times in which the
removal of task-irrelevant burden might be beneficial for all children, but especially for DD
children experiencing difficulties with executive functions (e.g., De Weerdt et al., 2013).

Second, it is worthwhile, especially for boys (Brouse et al., 2010; Ryan & Deci, 2000)
and in secondary education (De Naeghel et al., 2016; Gnambs & Hanfstingl, 2016) to boost
children’s autonomous motives to work for school. Parents and teachers should tickle children’s
interest and curiosity for schoolwork. This can be achieved by adopting a need-supportive
teaching/parenting style in order to improve the satisfaction of autonomy, competence and
relatedness, three basic and essential psychological needs that have been related to a lot of
positive outcomes (e.g., Aelterman et al., 2014; Cheon et al., 2020; Niemiec & Coulson, 2017;
Niemiec & Ryan, 2009; Vansteenkiste et al., 2020) In particular, such a need-supportive style
is characterized by connecting the tasks and learning content to students’ personal goals and

interests (Assor et al., 2002), by using an inviting instead of a pressuring (e.g., “you should”)
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communication style (Baten et al., 2020; Reeve, 2009, 2016) and by building in choices, by for
example offering different assignments for children to choose from (Reeve, 2009, 2016).
Additionally, explaining children why learning activities are self-relevant and offering a
meaningful rationale for learning activities (Jang, 2008; Reeve et al., 2002; Steingut et al., 2017)
will increase engagement and willingness to learn. In a remote learning context for example, it
can be helpful to explain children why learning in the classroom context is not possible, to make
sure that children, even when not physically able to see each other, have virtual possibilities to
socially connect (with others and teachers), to provide a structured learning environment in
which the teacher guides the learning process and offers choices, rather than adopting only a
task and assignment-driven teaching approach in which the teacher communicates assignments
and deadlines without children ever having ‘real’ contact with the teacher and fellow students.

Related to this, a third implication is that teacher-driven methods should be a central
element in shaping teaching practices. Whether during regular school times or for remote
teaching, (real)-life engagement of the teacher is crucial for the quality of education and the
parental satisfaction. When the teacher guides the learning process, it is easier to take into
account individual characteristics of children such as executive functioning deficits in children
with DD (e.g., Baten & Desoete, 2018; Diamantopoulou et al., 2007; Grigorenko et al., 2019;
Imeraj et al., 2013), by for example dividing the learning content into smaller units, adapting
the learning tempo, etc., which in turn might lead to more positive learning experiences and
possibly better academic performances (Klingner & Vaughn, 1999; Raggi & Chronis, 2006).
In addition, assignment-driven methods were found to be more effective when they are
accompanied by teacher-driven methods. This suggests that a blend is useful in adopting
teaching methods to be able to cater for the diversity in learner needs. It is furthermore strongly
recommended that informative feedback is provided after learners hand in their assignment

(Bryan & Burstein, 2004; Salend & Schliff, 1989; Xu, 2011). For children diagnosed with DD,
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we additionally recommend continuing extra support with specific therapy (Aishworiya &
Kang, 2021), providing enough structure and adopting standardized routine. This is critical
since for these children the positive effects of teacher-driven methods on learning experiences
could not be confirmed. In combination with extra support and therapy, it is important to look
in future research for other factors that affect the learning experiences of DD children.

Lastly, in times of uncertainty, such as a pandemic, it is important that children can rely
on someone to talk about their uncertainties and worries. We acknowledge that this is not self-
evident and very dependent on the home situation. Teachers awareness should be raised about
this additional need; especially when children can rely less on their parents (e.g., health-care
professionals who had to work longer hours during the pandemic). Making sure these children
can talk with someone about their worries might help to free working-memory resources to
achieve their learning goals (Owens et al., 2012). We can assume that this finding is not only
relevant for pandemic-related worries but also for other problems and uncertainties of DD
children; for example feelings of inadequacy of children diagnosed with RLD during regular
school times (Baschenis et al., 2021).

Limitations, Strengths and Suggestions for Future Research

This study reflects limitations that require further discussion. First, not all potentially
important predictors could be examined in this study and other variables are likely also of
influence. Second, all variables in this study were measured through parents, even when these
were related to their children or to the school/teacher. Even though parents might be better apt
to give their information and opinion as to their child; this might have caused bias. Nevertheless,
parental input was the only way to involve a large number of participants in the middle of the
pandemic, within the time window of the current study. In future studies, some variables and

processes should be mapped on the base of input from children, schools/teachers and parents.
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At the same time, a prospective study could be set up, instead of a retrospective study; e.g., by
using diaries, academic tests to measure child competence, panel ratings, and others.

Third, the cross-sectional nature of the study does not allow drawing causal inferences. All
variables were measured concurrently and the measurement did not account for the typical time
dimension that is at the base of the O-P Model. However, based on previous literature, some
relations appear plausible and the direction of the predictions is in line with the Opportunity-
Propensity Model (Byrnes, 2020; Byrnes & Miller, 2007; Wang et al., 2013). Nevertheless, the
results should be interpreted with caution and future research should explore and test other
interrelations. For example, parents’ perception of the alignment of teachers could have been
considered an outcome (instead of an opportunity) variable, and be predicted by parental
competence. Similarly, the parental rating of the effectivity of teaching methods might have a
bigger impact on the parent-reported COVID-19 worries for the child than the other way
around. It would be interesting to examine some of these relations more in detail by using other
research methods. When looking at the effect of autonomous motivation, for example, an
intervention study and a related experimental evaluative design could be set-up to find out if
improving children’s autonomous motives to work for school would improve the effectivity of
both teaching methods for these children. If so, this could be beneficial for children with DD,
especially in secondary education, for whom both teaching methods were found to be less
effective, compared to TD children.

Fourth, because the latent constructs in the current study were found to be different in
meaning in primary and secondary education, it is less feasible to compare the predictors of
children’s learning experiences between both school levels. This makes sense, as primary
schools are organized differently than secondary schools. The amount of structure a school
provides will probably be of higher importance in view of parental satisfaction in secondary

than in primary school. The difficulty level of the learning objectives being pursued helps
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explaining this. In order to specify guidelines and recommendations based on school level, a
bigger sample size would have been convenient in order to be able to run the model separately
for both school levels.

Next, and in line with the previous limitation, we were only able to compare the structural
model for a group of children with DD with a group of TD children. To gain insight into the
difficulties faced by children with specific DD, it would be interesting to compare the different
DD groups - for example children with and without ASD - for the structural model. However,
multi-group analysis on a SEM-model of this size requires very big sample sizes per DD-group.
This is a challenging design characteristic for future studies.

Another limitation is that more than 50% of the participating parents in the current study
had at least a Bachelor’s degree. This might be due to the online nature of the study, with some
families having easier access to the internet than others. A more diverse sample might have
yielded other significant relationships.

An important strength of this study is the large sample size, with the children of interest
being of a diverse age range and going to both primary and secondary education. In addition,
there were proportionally a lot of parents of children with DD that took part in the survey and
this made it possible to - even though in an exploratory way — examine differences between
different DD’s. With our exploratory analysis we built a foundation for future studies that can
compare the several DD in more detail in order to refine the recommendations of our current
study that now fit in a Universal Design for Learning (Carrington et al., 2020; Kennette &
Wilson, 2019) approach.

Another strength is that the questionnaire — even though retrospectively — was filled out by
the parents very close to the period of interest of the current study. Considering that this period
was already filled with a lot of challenges and difficulties for the parents, this is a particularly

strong advantage of the current data. Another strength is that this study was grounded in the
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validated framework of the Opportunity-Propensity Model (Byrnes, 2020; Byrnes & Miller,
2007; Wang et al., 2013), taking into account a holistic picture that embraces many factors at
the same time and therefore allowing to draw stronger conclusions about which predictors are
of importance when evaluating children’s learning experiences.

Given the time frame of the current study we did not consider learning performance as an
outcome variable but rather investigated associated learning experiences. Future studies can
add this variable to the design and enrich as such the picture being offered by the O-P Model.

Conclusion

The current study demonstrated that the home learning period was more negatively
experienced by children with DD, according to their parents. In particular, we found that the
teaching methods schools used during remote learning were less effective for DD than for TD
children, especially in secondary education. In addition, independent of school level, parents of
children with DD were less satisfied with the COVID-19 measures taken by the school than
parents of other children.

Further, the current study indicated that alignment between teachers (opportunity factor)
and a high level of autonomous motivation in children (propensity factor) were the most
important predictors of these learning experiences. In TD children, the use of more teacher-
driven teaching methods (opportunity factor) such as live online lessons or recorded lessons
furthermore improved children’s learning experiences and parental satisfaction. Less predictors
were found to explain the learning experiences of children with DD, which may indicate that
other factors play a larger role in this group. Continuing specific therapy or support for these
children in times of school-closures may be necessary to avoid that they fall even further behind
(Aishworiya & Kang, 2021).

We recommend teachers to align their classroom management practices and teaching

approaches as much as possible (deadline, structure, communication channel, etc.) and to use
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sufficient teacher-driven methods (online lessons, recorded lessons, chatboxes, etc.), both in the
general classroom practice and during remote learning. Finally, we advise both parents and
teachers to foster children’s autonomous motivation by adopting an autonomy-supportive
approach within the family and academic context and to ensure that the child gets adequate

emotional support to turn to in times of need.
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The impact of school strategies and the home environment on home learning experiences
during the COVID-19 pandemic in children with and without developmental disorders

Appendix

Part 1. Pre-Processing of Data

Parents of children with and without developmental disorders (DD) could fill out the
questionnaire. The information letter at the beginning of the questionnaire summarized the
inclusion criteria, however it was not impossible for other parents to participate. In that case,
these data were excluded from the data-analysis. The inclusion criteria comprised having at
least one school-aged child with or without DD between 5 and 18 years old and being a resident
of Flanders (Dutch speaking-part of Belgium). In total, 3506 parents started to fill out the
survey. From this group, 357 did not provide any answers to the questions, 14 only provided
information on themselves but not on their child, 317 only provided demographic information
but nothing about the current COVID-19 situation and 29 were residents from the Netherlands.
These participants were all excluded. Because the current paper only focused on children in
primary and secondary education, data of children in the third grade of kindergarten (n = 85)
were also excluded. In addition, the grade of 50 other participants was classified by their parents
as ‘other’, including for example children in the younger years of kindergarten, children in
multigrade classes and children in higher education such as bachelor students. These were also
excluded. Regarding child diagnosis, a list of the DD of interest in the current study was
presented to the parents (i.e., Autism Spectrum Disorder, Reading Learning Disabilities,
Attention Deficit Hyperactivity Disorder, Mathematical Learning Disabilities, Developmental
Coordination Disorder, Developmental Language Disorder). Parents were asked if their child
had one of more of these diagnoses. In addition, they could also indicate that their child had an

‘other’ diagnosis, after which they had the possibility to specify with an open-ended question.
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Children with other diagnoses (n = 421) were excluded from data-analysis. Finally, parents
were asked about their child’s type of education (i.e., regular, special or other). Data of parents
indicating ‘other’ (n = 11) were also excluded. This resulted in a final sample size of 2222. In
this dataset, implausible values were deleted or replaced. More specifically, the following
values were considered as missing values because these were probably typos: having more than
20 children living at home (n = 3), parents indicating themselves or their partner to be younger
than 16 or older than 99 (n = 75), children having more than 100 hours per week of specific
support or therapy (n = 4), adults supporting their child with schoolwork for more than 40 hours
per week (n = 7). In addition, for two participants, the child’s age was considered as missing
because of a large discrepancy between the age and the grade of the child (n = 2). Finally, for
two respondents and two of their partners the year of birth was given instead of age, so the
corresponding age was calculated and used as a value. This was also the case for one of the

children.

Part 2. Group Differences Regarding Age, Gender, School Type and School Level

See Table 4 for demographical details of the children. Children’s age was significantly
higher in the DD group (M = 11.02, SD = 3.03) than in the TD group (M = 9.75, SD = 3.12),
F(1,2219) = 85.11, p < .001, n; = .04). There was no significant age difference between
children with one (M = 11.06, SD = 3.06) or more diagnoses (M = 10.93, SD =2.97), F(1,777)
=0.34, p = .559, n;, = .00. There were significantly more boys compared to girls in the DD
group (Nboy = 506, ngirl = 272, ratio = 1.86) than in the TD group (Nboy = 714, Ngir = 729, ratio =
0.98), x%(2) = 51.26, p <.001. Additionally, the boy-girl ratio was significantly higher (npoy =
195, ngin = 78, ratio = 2.50) in the children with comorbid DD than in the children with only
one DD (nnoy = 311, ngin = 194, ratio= 1.60), y*(2) = 8.10, p =.017. The ratio regular compared

to special education was significantly different in the DD group (Nregutar = 692, Nspecial = 87, ratio
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=7.95) in comparison to the TD group (Nregutar = 1441, Nspecial = 2, ratio = 720.5), y*(1) = 160.06,
p <.001. Moreover, if children had comorbid DD, significantly more of them attended special
education (n = 215) than regular education (n = 58; ratio = 3.71) in comparison with children
with only one DD (Nregular = 477, Nspecial = 29, ratio = 16.45), y*(1) = 43.02, p <.001. There was
a significant difference in the ratio primary compared to secondary education between the DD
group (Nprimary= 489, Nsecondary = 290, ratio = 1.69) and the TD group (Nprimary = 1085, Nsecondary =
358, ratio = 3.03), y*(1) = 37.76, p <.001. Within the DD group, there was no significant
difference in the ratio primary-secondary education for children with comorbid DD (Nprimary=
178, Nsecondary = 95, ratio = 1.87), compared to children with only one DD (Nprimary= 311, Nsecondary

= 195, ratio = 1.60), x(1) =1.06, p =.303.

Part 3. Preliminary Analyses: Confirmatory Factor Analysis (CFA)

Before conducting Confirmatory Factor Analysis (CFA) for all latent variables in the
model (developmental disorders in the family, parental competence, alignment between
different teachers, child competence, autonomous motivation and parental satisfaction with
schools’ COVID-19 measures), the indicators per construct were correlated with each other to
detect highly correlated items. For the alignment between different teachers, there was a high
correlation (r =.72, p <.001) between parents rating about teachers following the same structure
(SD = 3.11) and parents rating about teachers having aligned the deadlines of the different
subjects (SD = 3.34), with the latter being retained in the model (highest SD). For child
competence, there was a high correlation (r =.78, p <.001) between the competence for reading
(SD = 2.02) and the competence for spelling (SD = 2.18), with the competence for spelling
being retained in the model. For the eight items of autonomous motivation, when a high
correlation (» > .70) between items was observed, it was additionally taken into account that

this scale is a combination of two subscales (identified regulation and intrinsic motivation).
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When omitting items, items with the highest standard deviation were retained. However, it was
preserved that each subscale would still be represented in the final set of items with at least two
indicators. As such, the total of eight items was reduced to four items (two from each subscale):

2

“My child was motivated to work for school during the home learning period because ...

29 ¢

“he/she wants to learn new things”, “this represents a meaningful choice for him/her” (identified
regulation), “he/she is highly interest in doing this”, “it’s an exciting thing to do for him/her”
(intrinsic motivation). Finally, for parental satisfaction with COVID-19 measures of the school,
there was a high correlation (r =.70, p <.001) between parental satisfaction with the amount
of feedback their child received (SD = 3.68) and the satisfaction about the feedback being clear
and helpful (SD = 3.66), with the first item being retained in the model. Also the parental
satisfaction with the school’s communication (SD = 2.49) and the parental satisfaction about
the amount of structure the school provided (SD = 2.78) were highly correlated (r = .76, p <
.001), with parental satisfaction about the amount of structure provided by the school being
retained in the model. The final set of items for each of the six constructs where then used in
six separate CFA’s. Fitting the latent constructs (developmental disorders in the family, parental
competence and child competence) resulted in a perfect fit, x%(0) = 0.00; CFI = 1.00; RMSEA
=.00; SRMR =.00, GFI = 1.00, aGFI = 1.00. For the alignment between different teachers, the
CFA fitting results indicated the following fit measures: y%(2) = 123.26, p < .001; CFI = .90;
RMSEA = .26; SRMR = .05, GFI = .99, aGFI = .90. Modification indices (mi) revealed that
allowing covariance between the errors of parents rating about different teachers using the same
communication channel and different teachers using the same software would improve the
original chi-square value with 133.61 (at least 20% improvement). As this makes theoretically
sense, these errors were allowed to covariate, resulting in the following final fit measures: »%(1)
= 0.33, p = .564; CFI = 1.00; RMSEA = .00; SRMR = .00, GFI = 1.00, aGFI = 1.00. For the

construct of autonomous motivation, fit measures indicated a good fit, y%(2) = 9.94, p = .007,;
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CF1=1.00; RMSEA =.04; SRMR = .01, GFI = 1.00, aGFI = 1.00. However, mi’s revealed that
allowing the errors of the two intrinsic motivation items to covariate, would improve the
original chi-square value with at least 20% (mi: 3.07). Nonetheless, when allowing this
covariance in the model, the results indicated this covariance to be non-significant (p = .078),
so the original model without the covariance was retained. Finally, for the parental satisfaction
with schools’ COVID-19 measures, a good fit was obtained, y*(5) = 146.18, p < .001; CFI =
.95; RMSEA =.12; SRMR = .04, GFI = .99, aGFI = .98. Yet, allowing the errors of “finding it
easy to know what my child has to do” and “my child finds it easy to know what to do and by
when” to covariate, improved the original chi-square with at least 20% (mi: 115.85). Since this
was theoretically arguable, this model adaption was made, resulting in a final fit of y*(4) =
32.80, p < .001; CFI = .99; RMSEA = .06; SRMR = .02, GFI = 1.00, aGFI = .99. As a last
preliminary check, the fit for all six separate CFA’s combined was calculated. Results indicated
a good fit, ¥2(191) = 914.78, p < .001; CFI = .95; RMSEA = .04; SRMR = .04, GFI = .99, aGFI
=.99. Standardized parameter estimates and standardized errors for each of the CFA’s can be
found in Figure 3.
Part 4. Research Question 1: Additional Analysis: Multivariate Results

In an exploratory way, it was investigated if there were differences on the outcome

variables for the several DD included in this research. The MANCOVA with all separate DD’s

included as dummy variables in the analysis revealed that ASD (0/1), F(3, 1963) = 4.35, p =
005, 15, = .01, ADHD (0/1), F(3, 1963) = 6.91, p < .001, 7, = .01, and MLD (0/1), F(3, 1963)
= 3.09, p = .026, 17;, = .01 were significantly impacting the outcome variables on the
multivariate level. These effects emerged when controlling for the multivariate effect of gender,
F(3, 1963) = 5.69, p = .001, n; = .01. Means and standard deviations are reported in Table 5,

the multivariate effects are reported in Table 6 and the follow-up univariate effects are reported

in Table 7.
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Parents of children with ASD, ADHD and MLD rated the used teaching methods as less
effective than parents of children without these DD. In addition, parents of children with ADHD
and MLD were less satisfied with the schools’ COVID-19 measures than other parents. With
regards to gender, a higher increase in learning time was reported for girls compared to boys
and both teaching methods were rated as being more effective for girls than for boys. The other
multivariate results (effects of the other DD (i.e., RLD, DCD, DLD), effects of school level and
the interaction effects of all DD with school level) were non-significant. As such, follow-up

univariate results are not discussed.
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Table 1

Demographical Data of the Children of Concern in the Present Study

M (SD) or n (%)

Age 10.19 (3.15)
Gender
Boy 1220 (54.90%)
Girl 1001 (45.00%)
Type of education
Regular education 2133 (96.00%)
Special education 89 (4.00%)
School level
Primary 1574 (70.84%)
Secondary 648 (29.16%)
Diagnosis
Typically developing 1443 (64.90%)
Developmental disorder 779 (35.10%)
No comorbidity 473 (60.70%)
Comorbidity (>1 developmental disorder) 306 (39.30%)

Note. More details on the specific developmental disorders represented in the current sample

can be found in Table 4.
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1 Table2

2 Means (and Standard Deviations) of Outcome Variables per Group, Together with Multivariate and Univariate results of the MANCOVA
DD School level DD x School level Gender
p <.001, ,, = .03 p <.001, 77, = .03 p=.022,1, =.01 p=.001, 7, =.01
0 1 Primary  Secondary Boy Girl
n=1284 n=697 p 77; d n=1399 n =582 p 77; d p 77; n=1093 n=887 p r,; d
Learning time 1.40 1.42 689 .00 0.01 114 2.05 <001 .02 033 .848 .00 1.30 155 .025 .00 0.09
(2.42) (3.35) (2.35) (3.55) (2.68) (2.91)
Effectivity 3.50 3.12 <001 .03 0.37 3.41 3.26 .008 .00 0.14 .002 .01 3.28 3.48 .001 .01 0.19
teaching methods (2.03) (1.04) (1.05) (2.03) (2.07) (1.02)
Parental satisfaction with 20.35 1882 <001 .01 0.22 2025 18.77 <001 .01 021 .157 .00 19.54 20.17 242 .00 0.09
school’s COVID-19 measures (7.25) (6.86) (7.20) (6.94) (7.17) (7.11)
3

Note. DD = Developmental Disorder; Column headers represent the multivariate effects; rows represent the univariate effects; Effect sizes: 77;2; =

4  partial eta squared and d = Cohen’s d
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Table 3

Standardized Parameter Estimates in the Structural Model, Together with 95% Confidence Intervals (Bootstrapped — 1000 Iterations) and a

Comparison Between Typically Developing Children (TD) and Children with Developmental Disorders (DD)

Distal —
Opportunity

Distal —
Propensity

Opportunity
— Propensity

Propensity —
Opportunity

Distal —
Outcome

Opportunity
— Qutcome

Education parents - Parental competence
Education parents = Hours adult support
Disorders family - Parental competence

Education parents - Child competence

Disorders family - Child competence

Gender child > Autonomous motivation

Gender child = Child’s COVID-19 related worries

Parental competence - Child competence
Alignment different teachers > Autonomous motivation
Hours adult support - Autonomous motivation

Child competence > Alignment different teachers
Child competence - Hours adult support
Autonomous motivation - Hours adult support

Education parents - Parental satisfaction with schools’ COVID-19
measures

Alignment different teachers - Learning time

Use of teacher-driven methods = Learning time

Hours adult support - Learning time

Alignment different teachers > Effectivity teacher-driven methods
Hours adult support - Effectivity teacher-driven methods

Alignment different teachers - Effectivity assignment-driven methods
Use of teacher-driven methods - Effectivity assignment-driven methods

Total Sample
p 95% ClI
<.001 [.20, .30]
.239 [-.02,.07]
.032 [-.30, -.01]
<.001 [.05,.15]
<.001 [-.38,-.05]
<.001 [.16, .27]
014 [.01,.10]
<.001 [.14, .27]
.026 [.01, .18]
.588 [-.23, .40]
<.001 [.08, .24]
.105 [-.32,.03]
512 [-.50, .25]
.094 [-.08, .01]
<.001 [-.17,-.06]
<.001 [.06, .13]
<.001 [.16, .28]
<.001 [.13,.32]
115 [-14, .02]
<.001 [.19,.32]
011 [.01,.09]

TD compared to DD



Propensity —
Outcome

Hours adult support - Effectivity assignment-driven methods

Alignment different teachers - Parental satisfaction with schools’ COVID-
19 measures

Use of teacher-driven methods = Parental satisfaction with schools’
COVID-19 measures

Parental competence = Parental satisfaction with schools’ COVID-19
measures

Hours adult support = Parental satisfaction with schools’ COVID-19
measures

Autonomous motivation - Learning time

Child competence - Learning time

Child’s COVID-19 related worries - Effectivity teacher-driven methods
Autonomous motivation - Effectivity teacher-driven methods

Child competence - Effectivity teacher-driven methods

Child’s COVID-19 related worries - Effectivity assignment-driven
methods

Autonomous motivation - Effectivity assignment-driven methods

Child competence > Effectivity assignment-driven methods
Autonomous motivation = Parental satisfaction with schools’ COVID-19
measures

Child competence - Parental satisfaction with schools’ COVID-19
measures

-.06
.70

14

.08

-.07

13
-.00
-12

.29
-.01
-.07

.36
10
.16

.07

.023
<.001

<.001

.002

.003

<.001
.893
.002

<.001
.904

<.001

<.001
.001
<.001

.069

[-12,-01] -10 <001 -01 815 .021
[.64, .76]

[10,.19] 21 <001 .05 .194  .006
[.03, .13]

[-.12, -.02]

[.08, .17]
[-.05, .05]
[-.19, -.04]
[.20, .39]
[-.12, .10]
[-.11, -.03]

[.30, .41]
[04,.16] .03 434 .17 <001 .018
[.09, 23]

[-.01, .14]

Note. 95% CI = 95% Confidence Interval; Specific parameter estimates for TD and DD group only displayed when a significant difference

between both groups was found based on the chi-square difference test (Ay).
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Table 4

Demographical Data (M (SD) or n (%)) of the Typically Developing Children (TD) and Children with Developmental Disorders (DD)

TD ASD RLD ADHD MLD DCD DLD
(n=1443) (n =344) (n=274) (n=259) (n=134) (n=123) (n=61)
Age 9.75 (3.12) 10.74 (3.12) 11.66(2.72) 10.77(3.01) 11.90(2.67) 10.66(3.09) 9.84(2.62)
Gender
Boy 716 (49.60%) 250 (72.70%) 164 (59.90%) 193 (74.50%) 45 (33.60%) 97 (78.90%) 38 (62.30%)
Girl 727 (50.40%) 94 (27.30%) 109 (39.80%) 66 (25.50%) 89 (66.40%) 26 (21.10%) 23 (37.70%)
Type of Education
Regular education 1441 (99.90%) 264 (76.70%) 262 (95.60%) 222 (85.70%) 127 (94.80%) 95 (77.20%) 47 (77.00%)
Special education 2 (0.10%) 80 (23.30%) 12 (4.40%) 37 (14.30%) 7 (5.20%) 28 (22.80%) 14 (23.00%)
Grade
1 298 (20.70%) 42 (12.20%) 5 (1.80%) 27 (10.40%) 3(2.20%) 17 (13.80%) 10 (16.40%)
2 227 (15.70%) 30 (8.70%) 13 (4.70%) 25 (9.70%) 3 (2.20%) 10 (8.10%) 10 (16.40%)
3 168 (11.60%) 42 (12.20%) 32 (11.70%) 29 (11.20%) 14 (10.40%) 20 (16.30%) 5 (8.20%)
4 129 (8.90%) 48 (14.00%) 36 (13.10%) 34 (13.10%) 20 (14.90%) 16 (13.00%) 9 (14.80%)
5 147 (10.20%) 41 (11.90%) 36 (13.10%) 34 (13.10%) 14(10.40%) 12 (9.80%) 10 (16.40%)
6 116 (8.00%) 27 (7.80%)  31(11.30%) 19(7.30%)  18(13.40%) 6 (4.90%) 5 (8.20%)
7 111 (7.70%) 27 (7.80%)  33(12.00%) 26 (10.00%) 14 (10.40%) 12 (9.80%) 6 (9.80%)
8 60 (4.20%) 23 (6.70%) 33 (12.00%) 22 (8.50%) 17 (12.70%) 9 (7.30%) 3 (4.90%)
9 70 (4.90%) 29 (8.40%) 22 (8.00%) 22 (8.50%) 16 (11.90%) 11(8.90%) 2 (3.30%)
10 45 (3.10%) 11 (3.20%) 10 (3.60%) 7 (2.70%) 5 (3.70%) 2 (1.60%) 0 (0.00%)
11 46 (3.20%) 17 (4.90%) 14 (5.10%) 9 (3.50%) 8 (6.00%) 5 (4.10%) 1 (1.60%)
12 26 (1.80%) 7 (2.00%) 9 (3.30%) 5 (1.90%) 2 (1.50%) 3 (2.40%) 0 (0.00%)
Comorbidity (>1 DD)
No 1443 (100%) 150 (43.60%) 170 (62.00%) 94 (36.3%) 77 (57.5%) 24 (19.50%) 24 (39.30%)
Yes 0 (0.00%) 194 (56.40%) 104 (38.00%) 165 (63.7%) 57 (42.5%) 99 (80.50%) 37 (60.70%)

Note. M = Mean, SD = Standard Deviation, TD = Typically Developing, DD = Developmental Disorder, ASD = Autism Spectrum Disorder, RLD
= Reading Learning Disabilities, ADHD = Attention Deficit Hyperactivity Disorder, MLD = Mathematical Learning Disabilities, DCD =
Developmental Coordination Disorder, DLD = Developmental Language Disorder.
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Table 5

Means (and Standard Deviations) of Outcome Variables per Group

ASD RLD ADHD MLD DCD DLD School level Gender

0 1 0 1 0 1 0 1 0 1 0 1 Primary  Secondary Boy Girl
n=1671 n=310 n=1735 n=246 n=1749 n=232 n=188 n=123 n=188 n=113 n=1930 n=51 n=1399 n =582 n=1093 n=887

Learning time 1.43 1.29 1.38 1.60 1.43 1.21 1.41 1.49 1.41 1.45 1.41 1.39 1.14 2.05 1.30 1.55
(2.42) (4.24) (2.69) (3.40) (2.59) (3.95) (2.74) (3.40) (2.73) (3.66) (2.82) (1.14) (2.35) (3.55) (2.68) (2.91)

Effectivity 3.42 3.08 3.39 3.17 3.42 2.99 3.39 3.04 3.37 331 3.37 3.28 3.41 3.26 3.28 3.48
teaching methods (1.03) (1.12) (1.05) (1.02) (1.03) (1.10) (1.05) (0.98) (1.05) (0.98) (1.05) (0.92) (1.05) (1.03) (1.07) (1.02)
Parental 20.01 18.77 19.94 18.91 20.03 18.16 19.93 18.06 19.84 19.38 19.80 20.20 20.25 18.77 19.54 20.17
satisfaction with (7.15) (7.11) (7.19) (6.82) (7.12) (7.17) (7.17) (6.62) (7.21) (6.21) (7.19) (5.69) (7.20) (6.94) (7.17) (7.11)

school’s COVID-

19 measures

Note. ASD = Autism Spectrum Disorder, RLD = Reading Learning Disabilities, ADHD = Attention Deficit Hyperactivity Disorder, MLD =

Mathematical Learning Disabilities, DCD = Developmental Coordination Disorder, DLD = Developmental Language Disorder
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Table 6

Multivariate Effects of Several Developmental Disorders (DD) and School Level (Primary/Secondary) on Outcome Variables

F (3, 1963) p U;
ASD (0/1) 4.35 005 .01
RLD (0/1) 1.19 314 .00
ADHD (0/1) 6.91 <001 .01
MLD (0/1) 3.09 026 .01
DCD (0/1) 1.66 173 .00
DLD (0/1) 1.11 343 .00
School level (Primary/Secondary) 1.94 121 .00
ASD x School level 2.61 .050 .00
RLD x School level 0.98 400 .00
ADHD x School level 2.37 069 .00
MLD x School level 1.08 356 .00
DCD x School level 1.30 272 .00
DLD x School level 1.26 286 .00
Gender (Boy/Girl) 5.69 001 .01

Note. ASD = Autism Spectrum Disorder, RLD = Reading Learning Disabilities, ADHD = Attention Deficit Hyperactivity Disorder, MLD =

Mathematical Learning Disabilities, DCD = Developmental Coordination Disorder, DLD = Developmental Language Disorder; n; = partial eta

squared (effect size)
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Table 7

Univariate Effects of Several Developmental Disorders (DD) and School Level (Primary/ Secondary) on Outcome Variables

ASD (1/0) ADHD (1/0) MLD (1/0) Gender (Boy/Girl)
Learning time 0.10 .748 .00 0.04 1.67 197 .00 008 024 627 .00 0.03 4.54 .033 .00 0.09

Effectivity teaching 1208 .001 .01 033 1731 <001 .01 041

8.14 .004 .00 034 1319 <001 .01 0.9
methods

Parental satisfaction 096 .327 .00 0.17 11.24 .001 .01 0.26
with school’s

COVID-19 measures

521 .023 .00 0.26 1.95 163 .00 0.09

Note. Univariate effects only displayed when significant on the multivariate level; Effect sizes: 77;, = partial eta squared and d = Cohen’s d; ASD

= Autism Spectrum Disorder, ADHD = Attention Deficit Hyperactivity Disorder, MLD = Mathematical Learning Disabilities
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Figure 1
Concrete Operationalization of the Opportunity-Propensity Model in the Current Study. For

Specific Hypotheses, See the End of the Introduction Section
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Figure 2
Results and Parameter Estimates of the Structural Model (Bootstrapped, 1000 Iterations), Split per

Outcome Variable for Visual Reasons
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Note. “p <.050, ™ p <.010, ™ p <.001; Fit measures: y2(363) = 1718.80, p < .001; CFIl = .92; RMSEA =
.04; SRMR = .05, GFI = .99, aGFI =.98; Full line indicates positive effect, dotted line indicates negative
effect. Bold lines indicate significant difference between children with developmental disorders and
typically developing children. An overview of the parameter estimates, including the differences between

both groups of children can be found in Table 3.
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Figure 3

Confirmatory Factor Analysis Results
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Note. Parameter estimates are standardized, all were significant, p < .001. First indicator always fixed to 1 for estimation. e = standardized errors.

DD = developmental disorders.
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