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Abstract
The COVID-19 pandemic and the move by governments worldwide to cancel in-
class instruction and move to emergency remote instruction in March and April of 
2020 created an unprecedented disruption in children’s education. As the COVID-19 
pandemic took form and continued to impact education in the following 2020/2021 
academic year, multiple concerns were raised about possible negative effects on stu-
dents’ learning. The current longitudinal replication study examined this proposition 
for second-grade students in Norway. In a previous investigation (Skar et al. Journal 
of Educational Psychology 114:1553–1566, 2022), we found that scores for quality of 
writing, handwriting fluency, and attitude toward writing of first-grade children tested 
immediately after emergency remote instruction ended in the Spring of 2020 (Dur-
ing COVID-19 cohort) were lower than the scores of first-grade students from the 
same schools tested a year earlier before the start of the pandemic (Before COVID-
19 cohort). In the present study, we compared the scores for the During COVID-19 
cohort (333 girls, 308 boys) on these same writing measures 1 year later at the end of 
second grade to a During COVID-19 cohort of second-graders (888 girls, 780 boys) 
from the same schools tested 2 years earlier before the start of the pandemic. The 
initial negative impact of the COVID-19 pandemic on first-grade students’ writing 
observed by Skar et al.  (Journal of Educational Psychology 114:1553–1566, 2022) 
was no longer evident 1 year later at the end of second grade in the current study.

In December 2019, the SARS-CoV-2 virus quickly spread across the world, creating 
unprecedented economic and social challenges, impacting virtually all aspects of daily 
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life, including educating children (Reimers, 2022). One strategy that countries used to 
slow the spread and impact of this virus involved moving in-person learning at schools 
to remotely delivered instruction (e.g., online, radio) or some combination of remote 
and in class instruction (Di Pietro et al., 2020; Hodges et al., 2020). Most countries 
implemented this strategy in March or April of 2020, impacting over 1.7 billion young 
people in schools and universities worldwide (UNESCO, 2020). As the pandemic 
evolved, some countries continued remote instruction into the next school year, others 
returned to in class instruction, and still others reinstituted remote instruction after in 
class instruction had been resumed (Azner et al., 2021; OECD, 2021). The interrup-
tion of in-class teaching in schools resulted in a loss of learning time for students (e.g., 
Huber et al., 2020; OECD, 2021) as well as concerns about the quality of teaching 
during remote instruction (e.g., Blikstad-Balas et al., 2022; Di Pietro et al., 2020).

The COVID-19 pandemic not only resulted in a shift to remote instruction 
for some period of time for most students worldwide, but it also influenced multi-
ple aspects of schooling when classes did meet in schools in person. For example, 
social distancing, masks, and hand washing became common in many schools after 
students returned to classrooms following remote teaching (Esposito et  al., 2021). 
This required rearranging teaching environments and adjusting instruction. COVID-
19 further resulted in changes in working conditions for teachers, as many countries 
changed their school calendars and curriculum, while at the same time they recruited 
more temporary staff (OECD, 2021). As the pandemic progressed, teachers reported 
high levels of stress and emotionally exhaustion, which negatively impacted their 
sense of well-being (Chan et al., 2021). Students, parents, and teachers faced addi-
tional challenges as COVID-19 diminished family income and increased food insecu-
rity, domestic violence, and mental health problems (UNESCO, 2020). The underly-
ing uncertainty of the course of COVID-19, its observed effects on individuals and 
society, and the fear the pandemic generated created a context for some students “that 
undermined the necessary focus and dedication to schoolwork” (Reimers, 2022; p. 2).

Not surprisingly, there has been considerable concern about the impact of the 
COVID-19 pandemic on students’ learning (e.g., Daniel, 2020; OECD, 2021; UNE-
SCO, 2020). Evidence to support such concerns have been quantified in two sys-
tematic reviews. In 11 studies, Hammerstein et al. (2021) found there was a median 
drop of − 0.10 SD for mathematics and − 0.09 SD for reading before and after remote 
instruction was implemented in March or April of 2020. Younger students and stu-
dents from poor households were more negatively impacted by remote learning than 
older youngsters and students from more affluent families. In a second review pub-
lished a year later, König and Frey (2022) examined the effects of remote instruc-
tion implemented during the Spring of 2020 or later. Collectively, the 18 studies 
reviewed resulted in a − 0.18 SD across all academic measures (mostly mathemat-
ics and reading). Although not statistically significant, the researchers indicated the 
effects of remote instruction tended to be more pronounced for younger than older 
students, and tended to be more impactful when remote instruction occurred ear-
lier rather than later. Consequently, it is possible that the effects of the COVID-19 
pandemic on student achievement become less pronounced over time, but this may 
depend on the type of students studied (see also De Witte & Smet, 2021; Harmey & 
Moss, 2021). Both of these issues were addressed in the current investigation.
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Study Purpose

The purpose of this study was to determine the longitudinal impact of the 
COVID-19 pandemic for children in first grade who received remote instruction 
in the Spring of 2020, but returned to in-class instruction the following year dur-
ing second grade (referred to as the During COVID-19 cohort). More specifi-
cally, we determined if these Norwegian second-grade students’ performance on 
three writing measures (writing quality, handwriting fluency, and attitude toward 
writing) administered in May/June of 2021 differed from that of second-grade 
students from the same schools who had completed the same assessments in 
May/June of 2019 before the first case of the COVID-19 pandemic was reported 
(referred to as the Before COVID-19 cohort). We further examined whether pos-
sible learning losses for the During COVID-19 cohort were mitigated by gen-
der and students’ primary language (native Norwegian speaker, bilingual speaker 
with Norwegian and at least one other language as a native language, and native 
speaker of a language other than Norwegian). The current investigation was a lon-
gitudinal replication of an earlier study conducted by Author Skar et al. (2022).

In the prior study by Author Skar et  al. (2022), a Before COVID-19 group of 
1636 Norwegian first-grade students completed assessments of writing quality, 
handwriting fluency, and attitude toward writing in May/June of 2019. The follow-
ing year, a second cohort of 817 first-grade students from the same schools com-
pleted identical writing assessments in May/June 2020. This During COVID-19 
cohort of first-graders completed these assessments just following the end of remote 
instruction due to COVID-19 in Norway. Students returned to in-class instruction 
on April 28, 2020. As a result, this prior investigation by Author Skar et al. (2022) 
compared the writing of cohorts of first-grade students attending the same schools 
who had and had not experienced remote instruction and COVID-19 pandemic con-
ditions. The writing data for the Before COVID-19 cohort provided a benchmark 
for what students in the During COVID-19 cohort should have achieved.

Because no two groups of students in the same schools are exactly alike from one 
year to the next, Author Skar et al. (2022) controlled for variance due to both school 
and student variables when examining writing differences between the Before and 
During COVID-19 first-grade cohorts. This included school size, school perfor-
mance on national tests, proportion of certified teachers, number of students per 
special education teacher, average school hours teaching students, nesting of classes 
and schools, student gender, and students’ primary language. School variables like 
these are related to students’ writing performance (Walberg & Ethington, 1991), 
as are student variables such as gender (Ekholm et al., 2018; Graham et al., 1998; 
Reilly et al., 2019) and language (Camping et al., 2020; Corderio et al., 2018).

Skar et al. (2022)) found that the During COVID-19 cohort of first-grade Nor-
wegian students had statistically significant lower scores on the three writing 
measures than the Before COVID-19 cohort of first-graders after variance due to 
school and student characteristics were controlled. The negative effects of remote 
instruction were most pronounced for writing quality and handwriting fluency, 
representing small to medium effects. The effect for attitude toward handwriting 
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was also negative, but small and less pronounced than the effects for the other 
two writing outcomes. In addition, students learning to speak Norwegian evi-
denced more negative COVID-19 outcomes than native Norwegian speakers on 
the handwriting fluency and writing quality measures, whereas the quality of 
bilingual students’ writing was more negatively impacted by COVID-19 than the 
writing quality of their native Norwegian speaking peers. Finally, boys evidenced 
stronger negative effects than girls on all three measures of writing.

The current study was virtually identical to the Skar et al. (2022) investigation. 
It was conducted in the same schools, administered the same writing assessments, 
controlled variance for identical school and student variables, and applied the same 
research design to assess the possible effects of the COVID-19 pandemic. The Dur-
ing COVID-19 students in the present study also participated in the earlier investi-
gation as first-grade students, but they were now second-graders. The second-grade 
Before COVID-19 students in this study were new, however. All Before COVID-19 
students in the prior investigation were in first grade. Skar et al. 2022 examined the 
effects of remote instruction and COVID-19 just after Norwegian first-grade stu-
dents returned to classes in person, whereas the current study examined these effects 
1 year later as these same students were close to ending second-grade.

Research Question and Prediction

The present study answered the following research question: Did the COVID-19 
pandemic instruction negatively impact the quality of second-grade students’ writ-
ing, handwriting fluency, and attitude toward writing 1  year after the pandemic 
began?

Most of the research examining the effects of COVID-19 on students’ academic 
outcomes has focused on mathematics and reading (see De Witte & Smet, 2021; 
Hammerstein et  al., 2021; König & Frey, 2022; OECD, 2021). Besides the Skar 
et al. (2022) investigation with first-graders in Norway, we only located one addi-
tional study examining the effects of the COVID-19 pandemic on writing. This was 
a study by Haelermans et al. (2021) with primary grade children in the Netherlands, 
showing a COVID-19-related drop in spelling performance on a standardized test 
of − 0,06 SD.

It is especially important to examine the effects of the COVID-19 pandemic on 
young students’ writing. Writing is a powerful tool for communicating, persuading, 
informing, and entertaining others, whereas writing about text read and material 
presented in class enhances learning (Graham et al., 2018; Graham et al., 2020). If 
the COVID-19 pandemic results in sustained learning losses for beginning writers, 
the consequences may reverberate across the school years. There is a general con-
sensus in the education community that problems that occur in the earliest grades, if 
not corrected quickly, become more problematic with time (Slavin et al., 1989).

The theoretical model that guided the prior Skar et al. (2022) investigation and 
the current longitudinal replication was the Writer(s)-within-Community model 
(WWC; Graham, 2018a, 2018b). The WWC proposed that writing development is 
simultaneously and interactively shaped and bound by where it is learned and the 
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cognitive capabilities and resources of those learning to write. This influenced our 
decision in this and the previous study by Skar et  al. (2022) to focus on a single 
country (Norway). The teaching of writing in any single country is influenced by its 
own unique cultural, social, institutional, political, and historical factors (Graham, in 
press) as was each country’s response to the COVID-19 pandemic (Reimers, 2022).

The WWC model also affected our decisions on which aspects of writing to 
assess. The model proposed that students’ motivations for writing, including attitude 
toward writing, fuel effort and provide the impetus for students to apply available 
cognitive resources to write. These cognitive resources include executive function-
ing processes to regulate writing production processes involving conceptualization, 
ideation, translation, transcription, and reconceptualization. For beginning writers, 
their cognitive resources are limited and transcription skills such as handwriting are 
so slow and effortful they interfere with other writing production processes like con-
ceptualization and ideation (Graham et  al., 1997). Consequently, we assessed stu-
dents’ attitude toward writing and handwriting fluency along with the overall quality 
of their writing (i.e., the end product of applying cognitive resources to write).

We predicted that the learning loss in writing quality, handwriting fluency, and 
attitude toward writing observed in the Skar et  al. (2022) first-grade study would 
still be evident in second grade, but to a lesser degree. While the Norwegian govern-
ment did not universally require that all schools again move to remote instruction 
as happened in the Spring of 2020, some schools did cancel in class instruction for 
a short period of time. Even when students were at school in person, the COVID-
19 pandemic continued to impact teachers, students, and family in multiple ways 
that could negatively impact learning. As noted earlier, this included instructional 
adjustments in response to social distancing and teacher absences, higher levels of 
teacher stress and emotional exhaustion, diminished family income and greater food 
insecurity, and increased domestic violence and mental health problems, as well 
as the uncertainty and fear caused by the pandemic (Esposito et al., 2021; OECD, 
2021; Reimers, 2022; UNESCO, 2020). Further, the Norwegian government did 
not increase educational funding, implement special educational policies, increase 
national efforts to help teachers, use standardized assessments to track possible 
learning losses, or provide incentives at the national level for teachers to provide 
remedial classes during 2020/2021 as mechanisms for counteracting the effects of 
the pandemic, which other countries did implement (Blikstad-Balas et al., 2022; De 
Witte & Smet, 2021; Reimers, 2022).

Even so, there were multiple factors operating in Norway that could potentially 
weaken the impact of the COVID-19 pandemic on young students’ writing over 
time. The length of remote instruction in Norway was relatively short. In the pri-
mary grades, Norwegian schools were only closed for in-person instruction for 29 
school days during 2020 and 2021 versus 78 school days on average for all OCED 
countries (OCED, 2021). Thus, the possible negative effects of the rapid shift to dis-
tance learning in most countries in the Spring of 2020 to combat COVID-19 (see Di 
Pietro et al., 2020) may be more limited in Norway than other countries that relied 
on remote learning for longer periods of time or employed this tactic more often. 
There are several protective factors that may further reduce the long-term nega-
tive effects of the pandemic on young Norwegian students’ writing. Norway is an 
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affluent country with a strong educational system where teachers have considerable 
autonomy to make decisions about instruction (Blikstad-Balas et  al., 2022). This 
may have made it easier for teachers to positively adjust their instruction to meet the 
new realities of the pandemic. Finally, the meta-analysis by König and Frey (2022) 
suggested that learning loss at the start of COVID-19 was larger than learning loss 
measured 1  year or later into the pandemic. In the case of the current study, the 
potential of smaller learning losses in writing for students at second grade may be 
off-set by König and Frey’s observation that learning loss tended to be higher for 
younger than older students.

Methods

Setting

In response to concerns about COVID-19, Norway canceled in class instruction 
and implemented a model of emergency remote instruction beginning March 12, 
2020, and ending April 27, 2020. While the Norwegian government did not move 
all schools to remote instruction again, individual schools could move to remote 
instruction for a limited time if certain conditions were met.

At the time of this investigation, there were two information sources regarding 
measures taken by schools to hinder the spread of the SARS-CoV-2 virus. Both 
sources reported data at the school level only, and we did not have access to indi-
vidual level data for this investigation. One source was the “Grunnskolens informas-
jonssystem” (The Information System of Grade 1–10 School). It reported the number 
of absent teachers and students in week 39 of 2020 (i.e., four weeks into the aca-
demic year of 2020–2021). The average sick leave rate across schools nationwide 
was 18.4%. It also reported whether schools had applied special disease-hindering 
measures according to a model specified by the Norwegian Directorate for Health 
(NDH). The NDH model1 specified three levels of measures signaled by the follow-
ing colors. Green indicated more or less business as usual, but sick students, teach-
ers, and other personnel were not allowed on the school premises and physical con-
tact among individuals should be avoided. Yellow specified that employees should 
keep at least 1 m (3′ 3″) distance at all times, and that students of different groupings 
were not allowed to have contact. Red meant that classes would be reduced, and 
schools should take measures to avoid any large gathering of students and staff. No 
schools in our sample applied the red level. This was done in 2% of schools in Nor-
way nationwide. However, the average sick leave rate among teachers in our sample 
for the During COVID-19 cohort was 22.7% (higher than the national average of 
18.4%).

1 See < https:// www. helse direk torat et. no/ veile dere/ smitt evern- for- skole trinn-1- 7- covid- 19/ smitt efore 
bygge nde- tiltak/ nivai nndel ing- av- smitt evern tiltak- trafi kklys modell > for a comprehensive description of 
this model.

https://www.helsedirektoratet.no/veiledere/smittevern-for-skoletrinn-1-7-covid-19/smitteforebyggende-tiltak/nivainndeling-av-smitteverntiltak-trafikklysmodell
https://www.helsedirektoratet.no/veiledere/smittevern-for-skoletrinn-1-7-covid-19/smitteforebyggende-tiltak/nivainndeling-av-smitteverntiltak-trafikklysmodell
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The second information source was the “Konsekvenser av smitteverntiltak 
i grunnskolen – våren 2021” (Consequences of measures taken to hinder disease 
spread—spring 2021) (Norwegian Directorate for Education & Training, 2021), 
which summarized the situation in the period between January 4 and March 12 in 
2021. The main findings were that 25% of schools were closed at some point during 
that period, that 25% of teachers and 16% of students were home sick in week 10 of 
2021. There was no way to obtain these statistics for individual schools, but these 
findings, in sum, suggest that schools continued to struggle with handling the spread 
of the SARS-CoV-2 virus.

Participants

Participants were 2309 students in second grade in Norway. Of these students, 1668 
attended second-grade 1 year prior to the COVID-19 pandemic outbreak (academic 
year 2019/2020) and are referred to as the Before COVID-19 cohort. The other 641 
students attended second-grade 1 year into the pandemic (academic year 2020/2021) 
and are referred to as the During COVID-19 cohort. All students in the During 
COVID-19 cohort were first-grade participants in the Skar et al. (2022) investigation.

The students in the current study came from 185 classrooms in 59 schools in four 
municipalities. Two municipalities represented major urban areas, whereas the other 
two municipalities represented more rural areas. For the Before COVID-19 cohort, 
the average school size was 477 (SD = 172), and for the During COVID-19 cohort 
the average school size was 441 (SD = 171). The average number of instructional 
hours divided by number of students was 54.4 h (SD = 11.5) for the Before COVID-
19 cohort, and it was 55.4 h (SD = 8.89) for the During COVID-19 group. The pro-
portion of certified teachers was 96.3 (SD = 5.33) and 95.7 (SD = 4.84), respectively, 
for the Before COVID-19 and During COVID-19 cohorts. The number of students 
per special education assistants were 86.1 (SD = 63.1) for the Before COVID-
19 cohort, and it was 91.1 (SD = 31.1) for the During COVID-19 cohort. Lastly, 
in terms of school characteristics, the average score on national tests for schools 
was 54.1 (SD = 2.84), and 50.4 (SD = 2.17) for the Before and During COVID-19 
cohorts, respectively.

There were 888 girls (53.2%) in the Before COVID-19 cohort, and 333 girls 
(51.9%) in the During COVID-19 cohort. The differences in proportions were not 
statistically significant (χ2(1) = 0.258, p = 0.611). Furthermore, the Before COVID-
19 cohort included 1388 (83.2%) students with Norwegian as their first language 
(the L1 group), 98 students (5.8%) with Norwegian as their second language (the L2 
group), and 182 (10.9%) students who had Norwegian and one or several additional 
languages as their first language (the bilingual group). For the During COVID-19 
cohort, there were 508 (79.3%) students in the L1 group, 41 (6.4%) students in the 
L2 group, and 92 (14.4%) students in the bilingual group. A chi-square test of inde-
pendence indicated that there was no statistical difference between the Before and 
During COVID-19 cohorts in terms of proportions of students in the L1, L2, and 
bilingual groups (χ2(2) = 5.715, p = 0.057). It was not possible in Norway for us to 
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systematically collect information about what language other than Norwegian par-
ticipating children spoke.

Data that was available to us about the participating children and schools suggests 
that they were representative of second-grade children nationwide. First, school 
scores for the national tests in English, mathematics, and reading administered to 
fifth-graders were 51.4 for the Before COVID-19 cohort and 50.4 for the During 
COVID-19 cohort. This compared favorably to the national average of 50.0.

Second, the gender proportion in our sample was similar to the proportions 
nationally. In the academic year of 2018–2019, 48.6% of second-grade students in 
Norway were girls, which is just below the 95% confidence interval (50.8–55.7%) 
for the proportion of girls in the Before COVID-19 cohort. In the academic year 
2020–2021, 49.1% of the second-grade population was girls, which is within 
the 95% confidence interval (48–55.9%) for the proportion of girls in the During 
COVID-19 cohort.

Third, while Norway lacks publicly available data on the language backgrounds 
of students, there are available indices on the proportion of students entitled to extra-
curricular language instruction. In 2018–2019 and in 2020–2021, the percentages of 
second-graders who received such extra-curricular instruction were 8.8% and 8.7% 
respectively. These proportions are similar to the proportions of students in the L2 
groups of our sample, although they are both marginally outside or adjacent to the 
95% confidence interval for the proportion L2 speakers in the Before COVID-19 
cohort (4.8–7.1%) and in the During COVID-19 cohort (4.7–8.7%).

Fourth, the municipalities from which our sample of students were drawn are 
generally representative of other municipalities in Norway. The four municipalities 
represented in this investigation were two large, one average, and one small munici-
pality. The largest municipality, containing both urban and rural areas, had a popula-
tion of 697,010 (12.9% of Norway’s 5,391,369 residents), and the smallest munici-
pality had a population of 7077 (0.01% of Norway’s residents).

Lastly, our two cohorts were similar to national averages on three other meas-
ures. The proportion of certified teachers across the Before and During COVID-19 
cohorts (96.2%) both groups was comparable to the national average (95.2%). The 
average number of school hours per student was 54.8 in our two cohorts collectively 
compared to 61 h nationally. The average number of students per special education 
teacher for our cohorts was 87.5 (SD = 34.8) and 83.8 (SD = 98.4) nationally.

Sampling Procedures

All students in this study were initially recruited to participate in a large-scale RCT 
writing intervention study (Skar, Aasen et  al., 2020), lasting between 2019 and 
2021. Recruitment for participation in the RCT study took place at the school level, 
and was aided by executive officers in the different municipalities. Schools were ran-
domly assigned to either the writing treatment or control conditions.

The second-grade students in the Before COVID-19 cohort participated in a 
one-off testing administration in May/June 2019 before schools were randomly 
selected to participate in either an intervention or a control group in the RCT study. 
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We approached 2276 students before testing, and 2076 (91.2%) consented to par-
ticipation through signatures by parents/guardians. This was reduced to 1668 stu-
dents once children were eliminated who had not completed the writing assessments 
(19.7% or 408 children). At that point, none of the Before COVID-19 students had 
received any form of writing intervention from our research group. Further, the stu-
dents who were eventually in the writing treatment and control schools did not evi-
dence statistically different scores for handwriting fluency, text quality, and attitude 
toward writing measures.2

In order to eliminate possible confounding effects from receiving a writing inter-
vention in the RCT study, all second-grade students in the During COVID-19 cohort 
in this investigation were from schools assigned to the control condition in the RCT. 
All second-grade students in this cohort were also first-grade participants in the 
During COVID-19 cohort in the earlier study by Skar et al. (2022). This sampling 
strategy ensured comparability of findings from this and the prior study. Initially, 
we approached 1343 second-grade students for possible participation in the During 
COVID-19 cohort, and 1139 (84.8%) consented to participate (also by signatures by 
parents/guardians). This was reduced to 641 students once children were eliminated 
who had not participated in the earlier Skar et al. (2022) investigation (3.1% or 25 
children) or were missing writing assessments (18.5% or 151 children). Appendix A 
provides a graphical organizer outlining the participant flow.

It must be noted that the sample size for the Before COVID-19 group was 2.6 
larger than the During COVID-19 group. This occurred for two reasons. One, we did 
not include students in the During COVID-19 group from schools that had received 
a writing treatment as part of the RCT study. As indicated earlier, this would have 
biased any comparison between the Before and During COVID-19 groups. Two, we 
did not include 25 students in the During COVID-19 group who were not partici-
pants as first-graders in the earlier Skar et  al. (2022) investigation examining the 
effects of COVID-19. Also, as indicated earlier, this ensured comparability between 
the findings from the current and earlier investigation. While multiple imputation 
could have increased the sample size for the During COVID-19 group, only 151 stu-
dents were removed from this group due to missing data. As a result, we decided not 
to use multiple imputation to calculate missing data in the current study because the 
use of such procedures with the three-level statistical model applied (see the “Ana-
lytical Strategy” section) creates technical issues that are not easily overcome, and 
multiple imputation would not have substantially reduced differences in sample size 
between the Before and During COVID-19 groups.

Writing Measures and Covariates

Writing performance was measured with three tasks: a copy task, a discursive writ-
ing task, and a questionnaire. The results of the tasks were used to provide measures 

2 We tested this using a multilevel modeling approach. After accounting for the same predictors as in the 
main analyses of the current paper, the p-value for condition was .78 for text quality, .31 for handwriting 
fluency, and .89 for attitude toward writing.
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of handwriting fluency (copy task), writing quality (discursive writing task), and 
attitude toward writing (questionnaire). Both groups (Before and During COVID-
19) were administered the same tasks. The analyses of differences in the writing 
scores of the Before and During COVID-19 cohorts also included eight covariates. 
All measures and covariates are described below.

Handwriting Fluency

The copy task was taken for the Group Diagnostic Reading and Aptitude and 
Achievement Tests (Monroe & Sherman, 1996) and, in accordance with previous 
investigations (Graham et al., 1997), prompted students to as quickly and as accu-
rately as possible copy a paragraph of text in 1.5 min. The number of letters that stu-
dents copied correctly was divided by 1.5 to derive a measure of letters per minute, 
with the ensuing number serving as an estimate of handwriting fluency.

The copying task was administered by the students’ teacher who used a video to 
introduce the task. The video informed students the teacher was going to read a par-
agraph aloud, and they were to copy as much as possible of the paragraph in a 90-s 
interval. The video also instructed students to start and stop copying at the signal of 
the teacher.

Trained coders entered the number of correct letters into a spreadsheet. Letters 
that were correct but did not match the text were not counted, nor were incorrectly 
written letters or skipped letters. Ten percent of the material was double coded for 
the purpose of estimation of reliability, which was good (κ = 0.812, ICC = 0.99).

Writing Quality

To elicit students’ discursive writing, students were prompted to write a response 
letter to the researchers at a Norwegian university. The prompt was developed in the 
abovementioned RCT, and it has been administered to 8000 + students in grades 1–3 
in Norway. The writing tasks asked students to write a letter telling researchers at 
the Norwegian university what they enjoyed doing during recess time.

The discursive writing task was administered by students’ teachers. A video 
along with printed instruction on how to administer the writing tasks was sent to 
teachers. Teachers were asked to first engage students in a discussion about activi-
ties the students engaged in at recess time, with the purpose of orally generating 
content that could be used when writing. Teachers were further asked to project an 
image of children playing at a playground/school yard, to further spark ideas among 
students about what to write in the letter. Teachers discussed the purpose of the writ-
ten response (to share information with researchers) as well as the typical format of 
a letter. Students were given a whole period (i.e., 45 min) to write the letter, as this 
follows normal procedures for conducting similar activities in Norwegian schools. 
Teachers were asked not to help students as they completed the writing task.

When students had finished writing their letters, their written responses were sent 
to the university of the first author where they were masked (i.e., stripped of infor-
mation about name, school, age, gender, or anything else that could be considered 
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to inform a rater about the student having written the text). Student texts were then 
scored by a group of trained raters who assessed each text on eight separate writing 
assessment scales: audience awareness, organization, content relevance, vocabulary, 
sentence construction, spelling, legibility and punctuation. For each writing assess-
ment scale, a rater assigned a value between 1 and 5, with 5 indicating most quality. 
The score for this measure was the average score for all eight scales.

The scales were developed to capture important aspects of text quality. As an exam-
ple, consider audience awareness which targeted the extent to which a text not only 
communicated with the reader, but also if the young author had managed to decontex-
tualize his/her writing enough for a reader to make meaning of the content even if the 
reader was unable to clarify content in interviews with the author (Skar, Aasen et al., 
2022). Prior to this investigation, the rating scales had been validated (Skar, Jølle, 
et al., 2020) and used to assess thousands of texts (Ska, Lei, et al. 2022). Please refer to 
Appendix A in Skar, Kvistad, et al. (2022) for descriptors for all eight scales.

Each student text was rated individually by two trained raters. Rater training 
consisted of an introduction to understanding the rating scales, and a trial round of 
assessing texts individually with ensuing group discussions. Accompanying each 
rating scale were training materials. These materials included annotated student 
texts, with annotations illustrating scoring levels for all scales. For practical rea-
sons, students’ texts were rated on two occasions: immediately after data collection 
in 2019 (Before COVID-19 cohort), and immediately after data collection in 2021 
(During COVID-19 cohort). Twenty-five researchers and graduate students formed 
the rater pool on the first occasion, and 24 researchers and graduate students formed 
the rater pool on the second occasion. Nine raters from the first occasion partici-
pated in the second occasion. To develop a score equation, 50 texts from the first 
occasion were rated also at the second occasion.3

Ratings were fitted to the following “many-facet Rasch measurement” (MFRM) 
model (Linacre, 2018a, 2018b):

where Pnij(k) represented the probability of student n, rated on rating scale i , by rater 
j , receiving a score of k , and Pnij(k−1) represents the probability of the same student 
under the same conditions receiving a score of (k − 1) . Bn was the ability for person 
n , Ei was the difficulty of rating scale i , and Cj is the severity of rater j . Fx repre-
sented the intersection where category k and (k − 1) were equally probable. As men-
tioned, estimates from the second occasion were comparable to estimates from the 
first occasion, since parameter estimates for 50 common texts were used as anchors. 
The MFRM analysis yielded a “fair average score,” for each student. This fair aver-
age score was the average across all ratings scales, adjusted for rater harshness.

The data-to-model-fit was assessed to be adequate. The “reliability of separation” 
(a Rasch analog to Cronbach’s alpha) was 0.94 for student texts from the Before 

loglog
[

Pnij(k)∕Pnij(k−1)

]

= Bn − Ei − Cj − Fx

3 Using a multilevel approach to longitudinal data, we tested if “rating occasion” significantly predicted 
the score on these 50 texts. This was not the case. The ICC (i.e., the within-text correlation) was .99.



 Educational Psychology Review           (2023) 35:15 

1 3

   15  Page 12 of 24

COVID-19 cohort and 0.95 for the During COVID-19 cohort. The adequate fit was 
also indicated by the proportion of standardized residuals being equal to or exceed-
ing 2 and 3: For the Before COVID-19 cohort, the standardized residuals ≥ 2 and ≥ 3 
was 3.90% and 0.59%, respectively. For the During COVID-19 cohort, 4.97% stand-
ardized residuals were equal to or exceeding 2, while 0.49% were equal to or exceed-
ing 3. As a rule of thumb, standardized residuals ≥ 2 should not be more than 5%, 
and standardized residuals =  > 3 should not be more than 1% (Eckes, 2011).

The MFRM analysis yielded a single, scaled score (from 1 to 5), which—in the 
lingo of the FACETS software used (Linacre, 2018a, 2018b)—was the “fair aver-
age” or a score generated to compensate for differences among raters’ harshness and 
the difficulty of rating scales.

Attitude Toward Writing

To determine attitude toward writing, students completed a survey with the follow-
ing four items: “I liked the writing task,” “I am satisfied with my text,” “I am satis-
fied with my effort,” and “I like to write.” Students rated the statements using a star 
system: three stars indicated most agreement, and one star indicated least agreement. 
The attitude score was derived by averaging the scores on each individual item. An 
exploratory factor analysis indicated that the four questions formed a single factor, 
accounting for 53.8% of the variance (coefficient alpha = 0.71).

Covariates

We included the following school-level covariates in the analyses: national test 
result, school size, proportion of certified teachers, students per special education 
teacher, and school hours per student. Student-level covariates were gender and lan-
guage background. At the student level, we also included group membership vari-
able (Before COVID-19 cohort and During COVID-19 cohort). We collected data 
on gender and language background by asking students’ teachers to indicate gen-
der and if the student had learned Norwegian first (denoted “L1”), another language 
than Norwegian first (denoted “L2”) or Norwegian and another language (denoted 
“bilingual”).

Table 1 presents the descriptive statistics for student level measures. For 35 stu-
dents, there were no school-level variables made public, but rather than excluding 
these students we used mean imputation as the proportion of missing data was low.

Procedures

As described in Skar et  al. (2022), the circumstances for data collection were 
adapted to the Norwegian context. There are few tests in Norwegian schools, and 
formal grades are not introduced until the eighth year of schooling. Moreover, the 
age at which students start school has for a number of years been subject to pub-
lic debate. In July 2020, the Oslo Metropolitan University was commissioned to 
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investigate how the current starting age (6 years) affects students,4 and in a news-
paper article the PI of this project stated that “many are devastated and report 
about young children experiencing enormous pressure.”5 The students in this study 
were young, and because we did not want children, teachers, or guardians to get 
the impression that students participated in a high stakes testing situation, we asked 
teachers to administer all tasks.

To standardize data collection as much as possible, we provided teachers with 
extended test administration manuals detailing how much time to spend on each 
task, how to prepare students, how to monitor the testing situation, and how to 
assemble student responses. After consulting with teachers, the first author and 
colleagues decided the discursive writing task and the subsequent attitude toward 
writing survey would be administered during a regular school hour (60  min) and 
that students would be offered 45 min to complete the writing task and the survey. 

Table 1  Descriptive statistics 
for student level measures

Before 
COVID-
19

During 
COVID-
19

Characteristic N M (SD) N M (SD)

HW fluency
Bilingual boys 87 27.4 (11.3) 53 23.4 (10.8)
Bilingual girls 95 31.3 (14.7) 39 26.1 (9.3)
L1 boys 645 26.2 (10.5) 234 22.5 (9.5)
L1 girls 743 31.0 (11.7) 274 28.2 (11.9)
L2 boys 48 24.8 (9.2) 21 22.3 (8.9)
L2 girls 50 29.1 (14.2) 20 20.4 (9.2)
Text quality
Bilingual boys 87 3.1 (0.5) 53 2.9 (0.6)
Bilingual girls 95 3.3 (0.5) 39 3.3 (0.5)
L1 boys 645 3.0 (0.5) 234 3.1 (0.5)
L1 girls 743 3.4 (0.5) 274 3.4 (0.5)
L2 boys 48 3.1 (0.4) 21 3.0 (0.5)
L2 girls 50 3.2 (0.4) 20 3.1 (0.4)
Attitude writing
Bilingual boys 87 2.5 (0.5) 53 2.3 (0.6)
Bilingual girls 95 2.6 (0.4) 39 2.5 (0.4)
L1 boys 645 2.3 (0.5) 234 2.3 (0.5)
L1 girls 743 2.6 (0.4) 274 2.5 (0.4)
L2 boys 48 2.5 (0.5) 21 2.4 (0.6)
L2 girls 50 2.5 (0.5) 20 2.7 (0.3)

4 https:// www. oslom et. no/ forsk ning/ forsk nings prosj ekter/ klass eromm ets- praks isfor mer- 20- ar- etter
5 https:// www. utdan nings nytt. no/ aktue lt- navn- reform- skole/ skal- leie- evalu eringa- av- seksa rsref ormen- vi- 
ma- sja- pa- kva- som- skjer-i- klass eromma/ 254413

https://www.oslomet.no/forskning/forskningsprosjekter/klasserommets-praksisformer-20-ar-etter
https://www.utdanningsnytt.no/aktuelt-navn-reform-skole/skal-leie-evalueringa-av-seksarsreformen-vi-ma-sja-pa-kva-som-skjer-i-klasseromma/254413
https://www.utdanningsnytt.no/aktuelt-navn-reform-skole/skal-leie-evalueringa-av-seksarsreformen-vi-ma-sja-pa-kva-som-skjer-i-klasseromma/254413
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The copy task was also administered by teachers during school time, but took about 
10–15 min with preparation, task fulfillment, and assembly.

We counterbalanced the task administration: half of the teachers administered the 
letter writing task and attitude toward writing measure first and the copying task 
second, whereas the other half did the opposite. The data was collected on two occa-
sions. The Before COVID-19 cohort were tested May/June of 2019. The During 
COVID-19 cohort were tested May/June of 2021. On both occasions, teachers had a 
15-day window to complete data collection.

Analytical Strategy

Given the clustered, or nested, nature of the data (i.e., students within classrooms 
and classrooms within schools), multilevel linear regression (e.g., Snijders and 
Bosker, 2012) was used for the analyses. Specifically, each of the three writing 
measures (text quality, handwriting fluency, and attitude toward writing) was ana-
lyzed separately (i.e., each was used as the dependent variable in its own three-level 
regression analysis). For each measure, a random-intercept null model with no pre-
dictors was fit to calculate the intraclass correlation coefficients (ICCs), which indi-
cate the correlation structure of the data. Three-level models result in two ICCs: an 
ICC for the third level (school) and an ICC for level 2 nested within level 3 (class-
rooms in schools). Then, for each measure, a random-intercept model was fit with 
the covariates described above. The five school-level covariates described above 
are all numerical and were standardized in the model, so the interpretations of their 
slopes are on a standard scale.

Students were included in the analyses only if they had observations for all three 
writing measures; thus, students with missing data on at least one writing measure 
were excluded from the analysis. This was done to ensure comparability of result 
across outcome measures. All analyses were performed using the lme4 package 
(Bates et al., 2015) in the R statistical software environment (R Core Team, 2020).

Table 2  ICCs and effect size for dependent variables

Measure

Quantity Text quality Handwriting fluency Attitude

ICC (class) 0.255 0.183 0.066
ICC (school) 0.136 0.090 0.010
R2, model with cohort membership (f2) 0.129 (0.148) 0.071 (0.076) 0.052 (0.055)
R2, model without cohort membership (f2) 0.126 (0.144) 0.065 (0.070) 0.051 (0.054)
R2, difference (f2) 0.003 (0.003) 0.006 (0.006) 0.001 (0.001)
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Results

The first two rows of Table 2 display the two ICCs for each dependent variable. Text 
quality had the highest ICCs at each level. Thus, text quality was the most highly 
correlated within classes and schools. Specifically, the estimated correlation for text 
quality between two randomly selected students in the same school was 0.136, while 
the estimated correlation for text quality between two randomly selected students 
in the same classroom was 0.255. The correlations for handwriting fluency were 
smaller than those for text quality, but they were non-negligible. The correlations 
for attitude were far smaller than the correlations for the other two measures. While 
the ICC described the correlation structure, the metric R2 indicated the amount of 
variance in the response explained by the covariates. In other words, R2 was a meas-
ure of the predictive or explanatory power of the model. The third and fourth rows 
of Table 2 showed, respectively, the R2 value of the model with all the covariates 
and the R2 value of the model without the cohort covariate. Thus, the difference of 
those two R2 values indicated that the contribution of the cohort covariate (Before 
COVID-19 cohort vs During COVID-19 cohort), which is shown in the last row 
of the table. The effect size f 2 = R2

1−R2
 was given in parentheses; an intuitive inter-

pretation for f 2 is that values of 0.02, 0.15, and 0.35 represent small, medium, and 
large effects (Lorah, 2018). Thus, the cohort covariate is well below the small effect 
threshold for all three outcome measures.

Table 3 presents the regression parameter estimates and corresponding p-values 
for the covariates in the regression models for each outcome measure. Regard-
ing the school-level covariates, national test scores were a statistically significant 

Table 3  Regression parameter estimates and p-values in regression models for each outcome

Outcome measure

Text quality Handwriting fluency Attitude writing

Parameter Estimate p-value Estimate p-value Estimate p-value

Intercept 3.015  < 0.001 26.239  < 0.001 2.362  < 0.001
Nation test 0.084 0.013 0.969 0.126 0.015 0.421
School size 0.028 0.373 1.426 0.018 0.003 0.876
Prop. cert 0.002 0.959 0.207 0.739 0.003 0.866
Special  − 0.081 0.008  − 0.822 0.148  − 0.006 0.726
School hours  − 0.049 0.200 0.051 0.944 0.009 0.688
Gender
Ref level boy
Girl 0.312  < 0.001 4.731  < 0.001 0.233  < 0.001
Language
Ref level L1
Bilingual  − 0.080 0.009  − 0.700 0.337 0.009 0.778
L2  − 0.083 0.050  − 2.039 0.042 0.044 0.313
During COVID-19 cohort 0.074 0.089  − 1.707 0.055 -0.044 0.155
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predictor of text quality, but it did not statistically predict handwriting fluency and 
attitude toward writing. On the other hand, school size was a statistically signifi-
cant predictor for handwriting fluency, but not for the other two writing outcomes. 
Regarding the student-level covariates, girls scored significantly higher on aver-
age than boys on all three outcome measures. In addition, the During COVID-19 
cohort scored on average 1.707 points lower than the Before COVID-19 group on 
handwriting fluency, which was not quite statistically significant at the 5% level. 
Differences between the During and Before COVID-19 cohorts for text quality 
and attitude toward writing were also not statistically significant.

Discussion

The SARS-CoV-2 virus led to the largest all-time worldwide disruption in education 
(e.g., Azoulay, 2020; Winthrop, 2020). Across the globes, most countries moved in-
person instruction at school to remote instruction in March or April of 2020. This 
sudden cancelation of in-person instruction presented an extraordinary challenge for 
teachers and schools as learning was quickly moved online in most countries (Fauzi 
& Khusuma, 2020). While digital learning platforms can enable and support learn-
ing in multiple ways, the COVID-19 pandemic and the ensuing move to in-person 
school closures occurred at a time when many teachers were not ready to apply 
these tools effectively. For instance, just prior to the onset of the pandemic, many 
teachers in a study of OECD countries reported they needed additional training to 
use digital tools effectively and almost one-half of them noted students were not 
allowed to use such tools in the classroom (Schleicher, 2020). Moreover, the move 
to remote instruction appeared to result in a loss of learning time in many coun-
tries (Huber et al., 2020), including in Norway where the current study took place 
(Blikstad-Balas et al., 2022), and parents served as proxy educators in many house-
holds during remote instruction tasked with assisting their children’s learning (Di 
Pietro et al., 2020). As a result, multiple organizations predicted remote instruction 
would negatively impact students’ learning (Daniel, 2020; Schleicher, 2020), and it 
seemed likely that the longer and more often remote instruction occurred during the 
COVID-19 pandemic, the greater impact it would have on students’ learning.

The possible negative effects of the COVID-19 pandemic on students’ learning 
were not limited just to the use of remote learning to keep schools open, but to the 
possible impact of the virus on teaching and learning when schools were open for 
in class instruction. Instruction and classroom environments had to be adjusted 
to accommodate social distancing and masking mandates (Esposito et al., 2021). 
Teachers’ working condition were further modified in many countries as school 
calendars and curriculum were modified in response to the effects of the pan-
demic on schools (OECD, 2021). Teachers’ job became more challenging, and 
they reported high levels of stress and exhaustion (Chan et al., 2021). The context 
for student learning was further diminished by the pandemic, as it created a less 
positive atmosphere for learning at school and home for many children (Reimers, 
2022). Additionally, students, teachers, and parents faced unwanted challenges 
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related to a decrease in family income and increase in food insecurity, domestic 
violence, and mental health problems brought about by the effects of COVID-19 
(UNESCO, 2020).

In an initial study conducted just after remote instruction ended in Norway in 
April of 2020, we found that remote instruction had a negative impact on first-grade 
students writing (Skar et al., 2022). First-grade students who completed assessments 
on the quality of their text, handwriting fluency, and attitude toward writing once 
remote instruction was terminated in Norway scored lower on all three of these 
measures than first-grade students in the same school who completed these assess-
ments 1 year earlier before the start of the pandemic. A similar finding for spelling 
performance was found in the Netherlands for primary grade students by Haeler-
mans et  al. (2021). Likewise, two systematic reviews examining students learning 
more broadly found that remote instruction had a negative impact on students’ learn-
ing (Hammerstein et  al., 2021; König & Frey, 2022). Consequently, the accumu-
lated evidence supports the thesis that remote instruction implemented as a result of 
the COVID-19 pandemic resulted in students making less educational progress than 
normal.

What is not clear at this point in time is whether the initial learning loss that 
occurred as a result of emergency remote instruction has diminished, remained 
steady, or increased as the pandemic has continued. König and Frey (2022) in their 
meta-analysis of 18 investigations reported that studies conducted later during the 
pandemic (Fall and Spring, 2021) tended to exhibit less learning loss than those 
conducted earlier (end of Spring 2020). They further indicated that younger students 
tended to experience greater learning loss than older students as a result of the pan-
demic. Neither of these trends were statistically significant, however.

In the current study, we examined the effects of COVID-19 on the writ-
ing of Norwegian second-grade students at the end of the 2020/2021 school 
year. This was a little more than 1 year into the pandemic. Our primary focal 
group, the During COVID-19 cohort, had experienced remote instruction 
during March/April of 2020 and in-person instruction in school during all 
or most of second-grade during the continuing pandemic (a quarter of Nor-
wegian schools had a short return to remote instruction). As in Skar et  al. 
(2022), their performance on measures of writing quality, handwriting flu-
ency, and attitude toward writing were compared to a cohort of same grade 
peers in the same schools at the end of the 2019 school year before SARS-
CoV-2 virus existed (Before COVID-19 cohort). To help ensure that these 
two cohorts were as similar as possible, we controlled for variance due the 
nested nature of the data (students within classrooms and classrooms within 
schools), school variables (school size, proportion of certified teachers, stu-
dents per special education teacher, school hours per student, and national 
test results for fifth-grade students in schools), and student variables (gender 
and students’ language [L1, bilingual, L2]). To ensure we could reasonably 
compare the findings from the current study with the prior Skar et al. (2022) 
investigation when students were in first grade, all the second-grade students 
in the During COVID-19 cohort in this study were in the same group in the 
prior investigation.
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COVID‑19 Had No Effect on Students’ Writing One Year into the Pandemic

Contrary to our prediction, we did not find statistically significant differences 
between the Before COVID-19 cohort and the During COVID-19 cohort on any 
of the three writing measures: writing quality, handwriting fluency, or attitude 
toward writing. Consequently, by the end of second grade, the Norwegian students 
who experienced remote instruction as first-graders in 2020 and completed another 
year of schooling during the pandemic in 2020/2021 wrote as well, had as fluent 
handwriting, and were just as positive about writing as their peers were at the end 
of the school year before the pandemic began. In other words, the writing losses 
observed when the During COVID-19 cohort were in first grade immediately fol-
lowing the end of remote instruction in April, 2020 (see Skar et al., 2022), were not 
evident 1 year later at the end of second grade even though the pandemic was still 
underway.

Normally, we would recommend that such findings need to be replicated with 
other Norwegian children, but the uniqueness of this situation makes such a rec-
ommendation implausible. We know of no other researchers in Norway who have 
undertaken such an analysis in writing, and Norway does not administer writing or 
other tests to primary grade children as a matter of public policy. This does not mean 
that additional studies examining the long-term effects of the COVID-19 pandemic 
on the writing and academic skills of students in other countries are not needed. 
Given the different ways that individual countries have responded to the SARS-
CoV-2 virus educationally and generally, we suspect that not all outcomes will be as 
positive as the one’s from this investigation.

Why did the learning loss in writing observed immediately after remote instruc-
tion in Skar et al. (2022) dissipate a year later in the current study even though the 
pandemic continued? We cannot directly answer that question, but we do offer 
some possible explanations. First, Norway implemented remote instruction for a 
relatively short period of time at the end of the 2019/2020 school year. While this 
did negatively affect students’ performance on the three writing measures imme-
diately after remote instruction ended in first grade (Skar et al., 2022), outcomes 
may not have been as positive in the current investigation if remote instruction 
continued as a national policy into second grade for participating students. With 
a relatively short period of emergency remote instruction, the return to in-person 
instruction in schools may have been enough to overcome initial losses in writ-
ing that occurred as a result of the move to digital instruction. This may not have 
happened if Norway had implemented a national policy moving all schools to 
remote instruction for longer or multiple periods of time. This proposition can be 
tested for reading and mathematics in OECD countries. Both of these skills are 
assessed in member countries and there was variability across countries in how 
much and how often emergency remote instruction occurred. Unfortunately, such 
a test for writing cannot be implemented because writing is not part of the OECD 
assessments.
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It is also possible that the impact of COVID-19 on Norwegian students’ writ-
ing scores dissipated because Norway is an affluent country with a strong edu-
cational system where teachers have considerable autonomy (Blikstad-Balas 
et  al., 2022). This may have made it easier for schools and teachers to adjust 
their instruction successfully to meet the ongoing realities of the pandemic once 
students had returned to in class instruction. More specifically, teachers and stu-
dents may have gotten better adjusted to dealing with the disruptive effects of the 
pandemic over the course of the second-grade school year. Studies are needed 
that examine how teachers and students cope and successfully address pandemic-
related issues. New pandemics will occur in the future (Howard & Howard, 
2012), and it is imperative that we better understand how they impact students 
and teachers.

One final observation concerns the finding that school size predicted students’ 
fluency with handwriting. It is not readily evident why this was the case. To our 
knowledge, there are no prior studies demonstrating that students in larger schools 
are faster at producing handwriting. If such a finding is replicated in future studies, 
it is important to determine why this is the case. For example, larger schools may 
emphasize writing more than smaller schools, and there is evidence that handwriting 
fluency is enhanced by writing more (Graham et al., 1998). It is also possible that 
larger schools have more resources than smaller ones making it possible for them to 
place a greater emphasis on handwriting or to purchase materials to teach.

Limitations

As with all studies, the current investigation had multiple limitations. It was not pos-
sible or ethical to assign students to a COVID and non-COVID group. We employed 
a more natural approach to studying the effects of the pandemic on students’ writing. 
We compared the writing performance of second-grade students who had completed 
our assessment the year prior to COVID-19 to the writing performance of second-
grade students in the same schools once the pandemic had been ongoing for a little 
over a year. While we controlled for variance due to school and student variables for 
the two groups, there was no way to guarantee the Before and During COVID-19 
cohorts were identical.

The Before COVID-19 group included 1668 s graders tested in May/June 2019, 
whereas the During COVID-19 group included 641 s grade students tested in May/
June 2021. The Before COVID-19 group included all second-grade consented stu-
dents who had completed all three writing assessments in 185 schools. The During 
COVID-19 group included all consented second grade students who completed all 
three writing assessments from the 185 schools that had been randomly assigned to 
a no-treatment control condition in a writing intervention study. While there were 
no statistically detectable differences in the writing performance of the students who 
received a writing intervention and those who did not (the During COVID-19 group 
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in this study), this does not ensure the findings from this investigation would have 
remained the same if no writing intervention had been administered and the sample 
for the During COVID-19 group included untreated students from all 185 schools. 
This must be considered when interpreting the findings from this study.

We also concentrated our analysis in this study on second-graders. While it is 
important to study children in other grades, the nature of the current investigation 
dictated the grade we examined. Our During COVID-19 cohort were derived from 
an earlier study involving first-grade children (Skar et al., 2022), and we assessed 
these children’s writing 1 year later when they were at the end of second grade. Not 
enough time had passed to look at third grade or beyond.

Similarly, our assessment of writing was limited to three writing constructs: qual-
ity, handwriting fluency, and attitude toward writing. While each of these assess-
ments measured an important writing construct, they do not assess all students need 
to know or do as second-grade writers. This must be considered when interpreting 
the results of our study.

Finally, this study would have been enriched if we had obtained information on 
how writing was taught by schools to the participating students during emergency 
remote instruction in and the year following during the ongoing pandemic. This may 
have helped explain why writing losses observed immediately after remote instruc-
tion in April 2020 dissipated a year later at the end of second grade. We could have 
then examined what aspects of writing instruction best predicted students’ writing 
performance at the end of second grade. Moreover, we did not collect any informa-
tion from parents about possible instruction in writing they may have provided to 
their children or arranged for them to obtain. A study by Blikstad-Balas et al. (2022) 
with parents raised concerns about the quality of instruction young children received 
during emergency remote instruction, but we are unaware of any studies that exam-
ined Norwegian parents’ role in teaching writing to their children following the rela-
tively short suspension of in-person schooling in Norway. It is possible, therefore, 
that parents played an instructional role in mitigating the impact of the pandemic on 
the writing of young Norwegian students.

Concluding Comment

The findings from this study revealed that the impact of the COVID-19 pandemic on 
students’ learning, at least for writing, may not be as dire as many predicted (Daniel, 
2020; Schleicher, 2020). This is not certain, however, requiring that research con-
tinues to be conducted to monitor the educational effects of this pandemic and ones 
that occur in the future.
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Appendix A

Flow Chart of Participants

Legend
Data for this investigation originates from a large-scale writing intervention 

project (Skar et  al. (2020)), that took place during the COVID-19-pandemic. 
Prior to the pandemic, in 2019, students from schools that agreed to partici-
pate in the intervention project participated in a baseline measure prior the ran-
domized allocation to arms. In grade 2, 2,276 students were approached and 
2,076 (91.2%) consented to participation. Of those students, 80.3% (N = 1,668) 
participated fully (i.e., completed all writing assessments). These students 
formed the Before COVID-19-group. After the baseline measure was conducted 
and after schools had been randomized into treatment and control conditions, 
student from the control condition were tested (N = 817). These students were 
affected by the COVID-19-pandemic and thus formed The During COVID-19-
group. Of those students, 78.5% (N = 641) participated in the study. Twenty five 
were eliminated because they had not participated in the first COVID-19-study 
(Skar et al., 2022), and another 151 were eliminated because they had not com-
pleted all writing assessments.
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