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Abstract 

The COVID-19 pandemic brought immense challenges to global society. The entire 
social and work life had to be reorganized to accommodate for the restrictions 
imposed to limit the spread of COVID-19. These restrictions affected the eduFIGation 
worldwide as well. Face-to-face education was disrupted and alternatives had to be 
found. One of the questions raised with the disruption was the student outcomes in 
the times when the usual teaching and learning was disrupted by the lockdowns and 
remote classes took place. There are not many studies on the topic in Slovenia but, 
more importantly, the existing ones do not use representative data to investigate the 
depth of the problem. The aim of this article is to fill this gap in research through com-
prehensive and in-depth analyses of the Slovenian student, school and teacher data 
from the international Responses to Educational Disruption Survey (REDS), conducted 
in 2020/2021. The data analysis involves descriptive and multivariate statistical meth-
ods appropriate for the mostly categorical data available from REDS. The results show 
that students’ perception on their learning and academic outcomes during the school 
disruptions depend on their background characteristics, i.e. the disruptions did not 
affect all students equally. These results are also supported by the findings from school 
principals’ and teachers’ data. In addition, the long-lasting issue of “grade inflation” in 
Slovenia has become even more severe, as shown by both student and teacher data. 
However, students and teachers are at contrasting opinions about student learning—
while most of the students think they learned more at home during the disruptions 
and have shown more progress, teachers are of the opposite opinion. Furthermore, 
teachers tended to grade students’ academic outcomes higher during the disruptions 
which has increased the issue of “grade inflation” in Slovenia.

Keywords: COVID-19, Distance or remote schooling, Students’ academic outcomes, 
Grading knowledge, REDS, Slovenia

Introduction
There is no doubt that the COVID-19 pandemic affected all aspects of life. Schools, 
teachers and students (not to forget parents or guardians), as well as the entire organi-
zation of teaching and learning, were no exception. Although the adoption of distance 
learning was key to ensure the continuity of education (Di Pietro et al., 2020) changing 
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the traditional face-to-face classroom teaching and learning to online had to be achieved 
rather quickly and without clear guidelines for implementation (Ozamiz-Etxebarria 
et  al., 2021). Global organizations such as UNICEF, UNESCO and many others have 
raised concerns throughout the COVID-19 pandemic about its negative impact on 
child/student education due to school closures around the world (Gustafsson, 2021; 
UNESCO, 2021; in Whitley et  al., 2021). Physical school closure and the adoption of 
distance education may negatively affect students’ learning through four main channels: 
less time spent in learning, stress symptoms, a change in the way students interact, and 
a lack of learning motivation (Di Pietro et al., 2020, p. 10). All of this seems to be also 
inter-related. According to several studies (see Hammerstein et al., 2021), students have 
decreased academic outcomes due to school closure during the COVID-19 pandemic. 
Several arguments for learning losses during school closure (and its inter-relations) can 
be brought up to explain this: (1) There is evidence showing that quarantined students 
tended to spend less time in learning compared to when schools were open; (2) Many 
students confined at home due to COVID-19 felt stressed and anxious, and this could 
have negatively affected their ability to concentrate on schoolwork; and (3) Physical 
school closure and the lack of in-person contact could have made students less exter-
nally motivated to engage in learning activities (Di Pietro et  al., 2020, p. 6). Different 
groups of students and teachers suffered to a different extent because of the COVID-
19 restrictions in terms of the aforementioned issues. Each country accepted its own 
policy decisions on how school closures and distant learning took place. Thus, isolation 
and detachment from schools and friends was to a different degree in different countries 
(e.g., Lindblad et al., 2021; Mitescu-Manea et al., 2021).

Empirical studies on the effects of isolation due to COVID-19 in Slovenia are scarce or 
questionable in terms of representativeness of investigated population(s) or some other 
limitations, as described below. The studies from Pečjak et al., 2021, Rupnik Vec et al., 
2020 and Uršič & Puklek Levpušček, 2020, for example, cannot be generalized to the 
whole population of school students. The Responses to Educational Disruption Study 
(REDS), on the other hand, is the first comprehensive international study where Slovenia 
participated with nationally representative samples of grade eight students and teachers. 
Therefore, REDS appears to be currently the most reliable study on students’ outcomes 
in compulsory education in Slovenia, although the study did not measure actual aca-
demic outcomes, but students’ own perceptions on them. In Slovenia, REDS data were 
collected in mid-February-mid March 2021 for majority of the school sample, and mid-
March-early-April for the remaining schools (8th graders were target population, teach-
ers of 8th graders in previous school year; teaching compulsory subjects during 1st wave 
school closure, and principals).

Backgrounds
COVID‑19 and academic outcomes

Aremu and Sokan (2003) see learning outcomes (academic achievement and academic 
performance) determined by family, schools, society and motivation factors.

Paraphrasing this sentence, academic outcomes are influenced by several school and 
out-of-school (e.g. family) factors as well as student (individual) factors, however their 
inter-relation is also very important.
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Given the disruption and shifting from face-to-face classroom teaching and 
learning, it can be assumed that the academic progressing of students could have 
decreased during schooling disruptions and school closures imposed by the COVID-
19 pandemic. Some studies (see Hammerstein et al., 2021, for a systematic review of 
109 studies) have found that the academic outcomes of students have decreased dra-
matically during school closures. However, some studies show that the effect was not 
equal across students depending on their socioeconomic status (SES). In some cases 
the studies found that lower-SES students actually benefited from school closures and 
using remote online classrooms, but in most cases it was the other way around (Ham-
merstein et al., 2021). Patrinos et al., (2022a, 2022b) performed an analysis based on 
35 rigorous studies from 20 countries and discovered that: (1) Most studies (32) found 
evidence of learning loss; (2) Different levels of learning loss by student SES, past aca-
demic learning, and the subject of learning were consistent; and (3) The longer the 
schools remained closed, the greater were the learning losses.

Some studies also showed gender differences during remote learning. The results 
from a study in Finish schools found lower-secondary boys to be slightly more effi-
cient in learning at home during remote learning periods compared to girls (Oinas 
et  al., 2022). This can be explained by male students’ better behavioral strategies to 
cope with their disorientation during online learning (Wu & Cheng, 2019). However, 
females were more self-regulated in the preparation phase for online learning com-
pared to males (Liu et al., 2021).

Several dimensions were investigated and addressed in different studies during 
COVID-19, among them also academic outcomes and within this dimension, espe-
cially learning loses during/after school closures because of COVID-19 pandemic. 
But there is some evidence regarding academic outcomes in the sense of learning 
losses even before COVID-19 pandemic. Various studies dating from the beginning of 
1906 all the way to the present time show that the summer break (sometimes referred 
to as summer setback, or summer slide) may disturb the daily rhythm of learning and 
may even lead to losses in knowledge and skills (Cooper et al., 1996; Paechter et al., 
2015; Quinn and Polikoff  2017; Cooper, n.d.). The results of those studies show two 
consistent findings about summer losses: (1) Students generally gain academic skills/
knowledge at a slower pace over the summer compared to the school year; and (2) 
Summer loss, at least in some subject areas, may be especially large for less advan-
taged students (Phillips & Chin, 2004).

In contrast to school closures due to summer vacation and teacher strikes, in dis-
tance-learning times schools and teachers aim to help students progress in their 
learning, even though their means are limited (Blaskó et  al., 2022). While the lit-
erature stresses the importance of different resources for predicting academic out-
comes in normal times, resource distribution across the student population gain a 
special importance for learning progress during physical school closures when online 
learning is restricted to a student’s home environment (Blaskó et  al., 2022) There-
fore, home-related factors may still have a great role in investigating learning losses, 
whether this is during school closures relating to summer vacations or school clo-
sures and remote schooling during COVID-19 school closures.
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The context of Slovenia

Limitations of national examinations for trend analysis

Slovenia was one of the countries with big restrictions on work and social life with stu-
dents spending most of their time in 2020 learning from home. The first COVID-19-re-
lated school closure in Slovenia (March 16, 2020) for all education levels was followed 
by several school closures later (they were different in duration for different grades in 
compulsory education). However, it is not known how profound were the problems with 
the difficulties schools and teachers experienced in teaching and learning and with the 
trends in student academic outcomes (increase or decline). The national assessment in 
the school year 2019/2020 which had to be conducted in May 2020 did not take place, 
but was resumed for the school year 2020–2021, in May 2021. Compared to the aca-
demic outcomes from 2016 to 2019 in Slovene language and Mathematics, no noticeable 
decline has been seen (Cankar and Rakinić, 2022). However, there are several important 
limitations to be mentioned when interpreting those results from comparative (trend) 
perspective: (1) The comparability of results with previous years (not the same items, 
not the same generations, small number of repeated items—even not for all tested sub-
jects) is actually not possible; (2) Results were not for all school subjects (compulsory 
in language of instruction and mathematics [for both grades] and foreign language in 
grade 6 or third subject chosen by the minister in grade 9; the third subject differed 
among schools)—national examinations results are limited also from the perspective 
that knowledge from all school subjects were not examined. Therefore, national exam-
inations cannot give a proper insight into comparing student knowledge in these two 
periods, before and during/after school closures.

Assessing/grading student knowledge

Another insight into comparing student’s knowledge between two points could be made 
from the perspective of academic outcomes related to specific subjects and their grades. 
Grading student knowledge has several very important purposes and functions, and 
those haven’t just disappeared during the assessment of academic outcomes of students 
during school closures and remote teaching and learning. Based on Strmčnik (2001) and 
Žveglič Mihelič and Vogrinc 2023, pp. 122–123): (1) The informative function of assess-
ment is to inform students and their parents about the student level of achieving educa-
tional goals, as well as this function (together with so-called practice assessment (literally 
“verification”) which must precede every formally graded assessment) allows teachers 
real-time insight into their own teaching and allows for planning changes to improve 
teaching; (2) The selective function of assessment is in the classification of students on 
the basis of academic outcomes (obtained grades). This gives students a more realistic 
idea of their own learning situation, their abilities and interests and more often allows 
them to make better decisions about continuing schooling; (3) The pedagogical and 
motivational function of assessment is to motivate the student for further learning and 
optimal attainment of educational goals; and (4) The repressive function of assessment 
is to discipline students in the classroom, to punish them students for inappropriate 
behavior or to force students to learn more and better, following the rules and regularly 
performing obligations (ibid.). As can be seen, grading students’ knowledge has several 
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important functions and all of them contribute to teaching and learning in the future. 
One could assume that this feedback information, especially when taking into considera-
tion its motivational function, can be understood as a very important factor when think-
ing about perception on students’ academic outcomes. As studies have acknowledged, a 
student’s self-concept is what determines the levels of academic outcome, and self-per-
ception in turn can be powerfully influenced by contingencies provided by significant 
others (Mathew, 2017, p. 5). Among the significant others, a teacher’s role, as suggested 
in the Pygmalion principle, should not be undervalued (ibid.) as it shows that teacher 
expectations influence student learning outcome—positive expectations influence aca-
demic outcome positively, and negative expectations influence outcome negatively, 
which means that expectations can modify behavior (Rosenthal & Jacobsen, 1968).

In Slovenia, teachers assess students based on objectives (and standards) written in 
the syllabus and the assessment procedure regulations. Teachers continually assess 
student outcomes in written, oral, and applied forms, as well as through written tests. 
Rules define how many times per year students must demonstrate their knowledge in 
both written and oral forms. However, these rules vary across grades and are quite strin-
gent, leaving teachers with a limited scope for decision making and authority in terms of 
classroom assessment (Doupona, 2012, p. 603; Klemenčič, 2022).

The grading system is a strong institution within Slovenia’s education system, with 
grades being perceived as a strong motivational factor. However, there is a dispute 
whether earning high grades has more recently become a student’s primary goal, as 
opposed to gaining knowledge (ibid). This is often discussed in the media and public 
discussions as well when grades from different generations are compared, with regard 
to possible grade inflation (Klemenčič, 2022). However, this challenge goes even fur-
ther back in the history, back to the 1990s by Jurman (1989), who pointed out that if 
a higher proportion of students get higher grades, the quality of knowledge declines. 
Therefore there is pressure on teachers to lower the criteria when evaluating knowledge. 
In essence, he was describing grade inflation. Grading student knowledge in Slovenia, 
especially continuous discourse presented in the media regarding high grades and con-
stant inflation of very good or excellent grades has more than a decade history. It started 
with a strong discourse in the media in 2010 when the first study from Zupanc and Bren 
(2010) about grades in internal assessments was out and for the first time, at least known 
to the authors of this article, was proven with data. Grade inflation discourse, as well 
as the challenges in assessing and grading students’ knowledge during remote school-
ing, was significant also during the school disruption caused by COVID-19. Both in the 
media (e.g. Škerl Kramberger, 2020; Kuralt, 2020a, 2020b; Kuralt, 2022; Musić, 2022; 
Katalenic, 2021) and among expert opinions (e.g. Štefanc et al., 2020) this was regularly 
discussed. One could observe that even more often than normal, this topic was at the 
forefront of the media around the end of each school year. Also, the National Institute 
for Education prepared and circulated recommendations where some specifics about 
assessing and grading student’s knowledge during school closures were proposed, such 
as avoiding written tests, adjust the criteria for assessing knowledge, as well as assessing 
only those prescribed goals that were achievable, etc. (ZRSS, 2020). However, assessing 
and grading students’ knowledge was still on high agenda, especially when the minis-
ter responsible for education interfered. “Speaking to TV Slovenia, the minister said 
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that they will try to find a way for the students to get a ‘good, friendly and encouraging 
grade’. The minister did not tell us what she meant by that.” (Kuralt, 2020). The damage 
was done, not only because it was not sufficiently clear what “friendly and encouraging 
grades” meant, the descriptor “good” in the Slovene language has very precise meaning 
when speaking about grades—it means grade 3 which is exactly in mean of the grading 
system. And all of this did not help with grade inflation, it can be said it even had the 
opposite effect. Therefore, this article is also interested in the perceptions of students, 
teachers and principals, not only regarding the knowledge (or learning losses), but also 
about the grading knowledge and the perceptions of that.

The present study

There is a clear contemporary research gap addressing the perceptions of students 
and teachers on student learning outcomes during COVID-19 in Slovenia. To fill the 
research gaps, this study aims to carry out comprehensive and in-depth analyses on the 
topic. This article aims to answer the main research question “What are the perceptions 
of 8th grade students, teachers and school principals on students’ academic outcomes 
and grading their knowledge during the school disruption caused by the COVID-19 epi-
demic in Slovenia?” The term “epidemic” was used in the questionnaires because it was 
more appropriate, due to the discussions in the media, where the word “epidemic” was 
used to describe the situation in Slovenia, and therefore this term is used throughout 
the REDS instruments in Slovenia. An important aspect of teaching and learning during 
the COVID-19 disruption was the assessment and grading of student knowledge. Slove-
nia added national options on assessment and grading to the student questionnaire in 
REDS, due to the long-term challenges with grading student knowledge, and especially 
to address, on one hand public discourses on the topic during school closures due to 
COVID-19, and on the other hand due to experts and policy discussions and recom-
mendations to address this specific aspect during school closures.

Our analyses were done by different groups. This is a relevant aspect from the litera-
ture review (for SES, gender differences both addressed in the introduction, as well as 
school location)1 and from our national aspect. The results from large-scale assessment 
for 8th graders when taking into consideration students’ academic outcomes show an 
association between SES and students’ achievements and fairly stable gender gaps favor-
ing girls (for civic knowledge, computer and information literacy) except for Mathe-
matics and Science where no statistical significant differences were found (Klemenčič, 
Mirazchiyski & Novak, 2019) as well as the digital divide regarding school location (and 
association with SES) for computer and information literacy (Mirazchiyski, 2016).

Methodology
Data

The data used in this article stems from the Responses to Educational Disruption Sur-
vey (REDS), a study conducted in 2020/2021 in collaboration between the United 

1 Also international REDS report considered three categories of inequality: gender gaps, socioeconomic gaps, and the 
rural–urban divide (Strietholt & Süttmann, 2022). However our analyses on rural vs. urban divide was focused on Slove-
nian circumstances (described above).
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Nations Educational, Scientific and Cultural Organization (UNESCO) and the Inter-
national Association for the Evaluation of Educational Achievement (IEA). There were 
11 countries participating in the study (Meink et al, 2022). The main objective of REDS 
was to investigate how countries approached the challenges their educational systems 
faced in providing their students with school education in the difficult circumstances 
the COVID-19 pandemic posed, in order to provide information to policy-makers and 
educational leaders for decision making using an evidence-based approach. This infor-
mation can be helpful in evaluating the effect of the disruption caused to education dur-
ing the pandemic for students, teachers and schools. This information can be used to 
develop solutions to mitigate such situations in the future as well. One of the aims of 
REDS was also to explore which students were put at greater risk when schools were 
closed and the success of the implemented measures intended to mitigate the closures 
through remote teaching and learning (Meinck & Fraillon, 2022).

This article uses data from the students, teachers and school principals in Slovenia 
who participated in REDS 2021. The total number of participants is presented in Table 1. 
In addition to the internationally collected data, Slovenia added its own variables of 
national interest, some of which were used in the analyses (see the next subsection).

Measures

To meet the objective of this article, data from the following internationally collected 
variables were used.

Student

The variables from the international student questionnaire used in this study are pre-
sented Table 2. The table presents the variable names, the actual question asked and the 
response categories (if any) and the applied recodings (reversing and/or collapsing the 
categories). Two original SES variables were used from the original data—SES_IRT and 
SES_IRT_C. The former is a continuous scale constructed using Item Response Theory 
(IRT) and the latter is a categorization of the obtained variable in three categories (low, 
medium and high). For more information on how these two variables were constructed, 
please refer to the REDS User Guide (Kjeldsen, 2022).

Data from national variables collected in Slovenia and related to student perceptions 
on assessment and grading during the COVID-19 disruption were used as well. These 
are presented Table 3 along with their properties.

In addition to the individual international variables, a “Student’s capacity to perform 
school work during the COVID-19 disruption” scale was created. The scale is com-
prised of questions under a common stem (“During the COVID-19 disruption, did the 

Table 1 Number of participating students, teachers and school principals in Slovenia

Respondent type N

Students (eighth grade) 2.552

Teachers (eighth grade) 1.422

School principals 135



Page 8 of 34Mirazchiyski and Klemenčič Mirazchiyski  Large-scale Assessments in Education           (2023) 11:23 

Table 2 Student variables from the REDS international student questionnaire

Variable names Questions Measurement level Categories/
measurement 
properties

Reversed/collapsed

IS1G14B I learned more studying 
at home than when 
attending regular lessons 
at school

Ordinal 1—Strongly agree; 2—
Agree; 3—Disagree; 4—
Strongly disagree

Reversed

IS1G18D What changed during the 
disruption: The quality of 
my schoolwork

Ordinal 1—Increased during the 
COVID-19 disruption; 2—
Did not change during 
the COVID-19 disruption; 
3—Decreased during the 
COVID-19 disruption

Reversed

IS1G22A I learned about as much 
as before the COVID-19 
disruption

Ordinal 1—Strongly agree; 2—
Agree; 3—Disagree; 4—
Strongly disagree

Reversed

IS1G22B I made more progress in 
some subjects than before 
the COVID-19 disruption

Ordinal 1—Strongly agree; 2—
Agree; 3—Disagree; 4—
Strongly disagree

Reversed

SES_IRT Student Socioeconomic 
Status scale

Interval M = 50; SD = 10 No

SES_IRT_C Student Socioeconomic 
Status scale

Ordinal 1—Low; 2—Medium; 
3—High

Collapsed 1 and 2

IS1G32 Are you a girl or a boy? Nominal 1—Girl; 2—Boy No

Table 3 Student variables from the REDS national student questionnaire

Variable names Questions Measurement 
level

Categories Reversed/collapsed

NS1G41A For my grades during the 
1st wave of the epidemic, 
I had to have the same 
good knowledge as I 
would have had if there 
had been no epidemic

Ordinal 1—Strongly agree; 2—
Agree; 3—Disagree; 4—
Strongly disagree

Reversed

NS1G41B When assessing knowl-
edge at a distance, teach-
ers were able to ensure 
that students did not 
use unauthorized aids or 
other aids in assessment

Ordinal 1—Strongly agree; 2—
Agree; 3—Disagree; 4—
Strongly disagree

Reversed

NS1G41C My grades were signifi-
cantly influenced by how 
much my parents or 
guardians helped me

Ordinal 1—Strongly agree; 2—
Agree; 3—Disagree; 4—
Strongly disagree

Reversed

NS1G41D The lessons were carried 
out well enough by the 
teachers during the 
distance education that 
I think it was right that 
they could also assess the 
knowledge

Ordinal 1—Strongly agree; 2—
Agree; 3—Disagree; 4—
Strongly disagree

Reversed

NS1G41E I have a feeling that the 
teachers gave us higher 
grades than they would 
have otherwise if the 
school had not been 
closed

Ordinal 1—Strongly agree; 2—
Agree; 3—Disagree; 4—
Strongly disagree

Reversed
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following aspects of your schoolwork change?”). The variables used to compose the scale 
are presented in Table 4 along with their properties.

The student capacity scale was produced using Exploratory Factor Analysis (EFA) after 
recoding all variables, so that the student responses were in increasing magnitude of the 
responses (i.e. “Decreased”, “Did not change”, “Increased”). The reliability of the scale 
(Cronbach’s alpha) equals 0.78. Given that no decisions will be made on an individual 
level, the obtained value is satisfactory. The EFA was performed with Principal Axis Fac-
toring (PAF) and the student final weights were applied. The scores were generated using 
the regression method. The factor loadings and communalities of the EFA model are 
presented in Table 5. The values for all factor loadings are above 0.6 and for all commu-
nalities are above 0.4 which is satisfactory. There is one factor extracted which accounts 
for 47% of the variance in the data and is much higher than all other possible factors, 
as can be seen in Fig. 1. The correlation between the factor and the regression scores is 
r = 0.89 which is quite strong.

Table 4 International student-level variables used for composing the “Student capacity to perform 
school work during the COVID-19 disruption” scale

Variable names Questions Measurement 
level

Categories Reversed/collapsed

IS1G18C My capacity to plan 
the completion of my 
schoolwork

Ordinal 1—Increased during the 
COVID-19 disruption; 2—
Did not change during 
the COVID-19 disruption; 
3—Decreased during the 
COVID-19 disruption

Reversed

IS1G18D The quality of my school-
work

Ordinal 1—Increased during the 
COVID-19 disruption; 2—
Did not change during 
the COVID-19 disruption; 
3—Decreased during the 
COVID-19 disruption

Reversed

IS1G18G My ability to keep up with 
my schoolwork

Ordinal 1—Increased during the 
COVID-19 disruption; 2—
Did not change during 
the COVID-19 disruption; 
3—Decreased during the 
COVID-19 disruption

Reversed

IS1G18H My confidence in com-
pleting schoolwork

Ordinal 1—Increased during the 
COVID-19 disruption; 2—
Did not change during 
the COVID-19 disruption; 
3—Decreased during the 
COVID-19 disruption

Reversed

Table 5 Factor loadings and communalities for the EFA model of the “Student capacity to perform 
school work during the COVID-19 disruption” scale

Variable Factor loadings Communalities

IS1G18CR 0.65 0.42

IS1G18DR 0.65 0.42

IS1G18GR 0.73 0.54

IS1G18HR 0.72 0.52
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Teacher

The variables from the international teacher questionnaire used in this study are pre-
sented Table 6.

Besides the international variables, national variables were used as well. These are pre-
sented in Table 7.

Fig. 1 Factors identified from the EFA model for the “Student capacity to perform school work during the 
COVID-19 disruption” scale

Table 6 Teacher variables from the REDS international teacher questionnaire

Variable names Questions Measurement 
level

Categories Reversed/collapsed

IT1G06B My students have shown 
the same rate of learning 
growth as before the 
COVID-19 disruption

Ordinal 1—Strongly agree; 2—
Agree; 3—Disagree; 4—
Strongly disagree

Reversed

IT1G08B Changes in student learn-
ing during the disruption 
compared to before 
the disruption: Student 
learning

Ordinal 1—Substantially 
increased; 2—Increased 
to some extent; 3—
Did not change; 4—
Decreased to some 
degree; 5—Substantially 
decreased

Reversed

IT1G08D Changes in student learn-
ing during the disruption 
compared to before the 
disruption: The amount of 
work students produced

Ordinal 1—Substantially 
increased; 2—Increased 
to some extent; 3—
Did not change; 4—
Decreased to some 
degree; 5—Substantially 
decreased

Reversed

IT1G20A Following the disruption, 
to what extent do you 
agree or disagree with 
the following: Students 
had not progressed to the 
extent that I would have 
normally expected at this 
time of year

Ordinal 1—Strongly agree; 2—
Agree; 3—Disagree; 4—
Strongly disagree

Reversed
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Please note that the nationally adapted variable on the subject the teachers teach devi-
ate from the international one, as the disciplines do not match exactly to the interna-
tional option due to the specificity of the educational system. There are many different 
subject areas that teachers teach. For the purpose of this article, the compulsory subjects 
were collapsed in three different categories and used in the analyses in the following 
response categories:

• Humanities/Social Sciences (languages—Slovene, foreign/other languages, Social 
Sciences subjects, and Creative Arts);

• Mathematics, Science (general and/or Physics, Chemistry, etc.), technology;
• Sports.

Table 7 Teacher variables from the REDS national teacher questionnaire

*Teacher views on the assessment and grading student knowledge during the school disruption

Variable names Questions Measurement level Categories Reversed/collapsed

NT1G02R Determining your 
class: what is the sub-
ject that you taught 
most at 7th grade 
before the 1st wave of 
COVID-19 epidemic 
started (meaning in a 
last school year)?

Nominal 1—Official languages: 
Slovene, in ethni-
cally mixed areas also 
Italian, Hungarian; 
2—Foreign languages: 
English / German or 
other modern foreign 
languages; 3—Math-
ematics; 4—Science 
(physics, chemistry, 
biology); 5—Human 
sciences/social 
sciences: history, geog-
raphy, patriotic and 
citizenship culture and 
ethics; 6—Art: fine arts, 
musical art; 7—Tech-
nique and technology; 
8—Sports

Collapsed

NT1G28B TAK*: Students’ grades 
were significantly influ-
enced by how much 
and what kind of help 
their parents/guard-
ians offered them

Ordinal 1—Strongly disagree; 
2—Disagree; 3—
Somewhat agree; 4 
-Strongly agree

Reversed

NT1G28F TAK: When assessing 
knowledge, I leaned 
towards higher grades 
because I wanted 
to avoid conflict 
situations and possible 
inspection procedures

Ordinal 1—Strongly disagree; 
2—Disagree; 3—
Somewhat agree; 4—
Strongly agree

Reversed

NT1G28G TAK: I assessed 
the demonstrated 
knowledge of students 
according to the same 
criteria as before the 
closure of schools

Ordinal 1—Strongly disagree; 
2—Disagree; 3—
Somewhat agree; 4—
Strongly agree

Reversed

NT1G22 Teacher gender Nominal 1—Female; 2—Male No
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School

School-level variables from the questionnaire for principals used in this study are pre-
sented Table 8.

Besides the international variables, this study also uses a nationally adapted variable 
(NP1G34), school location which had different categories from the international option 
due to the small size of the settlements in Slovenia. The categories are as follows:

• A settlement with less than 3000 inhabitants;
• A settlement with more than 3000 inhabitants but less than 15,000 inhabitants;
• A settlement more than 15,000 inhabitants but less than 100,000 inhabitants;
• A settlement with more than 100,000 inhabitants.

In addition, a variable (TOTALNSTUD) on the total number of target grade students 
in the school summing up the number of female (IP1G32A) and male (IP1G32B) target 
grade students at school was created.

Table 8 School variables from the REDS international school questionnaire

Variable names Questions Measurement 
level

Categories Reversed/
collapsed

IP1G25A To what extent do you 
believe the experience of the 
COVID-19 disruption will have 
impacted academic outcomes 
for the following groups of 
students at your school: All 
students

Ordinal 1—Substantially increased; 
2—Increased to some extent; 
3—Did not change; 4—
Decreased to some degree; 
5—Substantially decreased

No

IP1G25C To what extent do you 
believe the experience of the 
COVID-19 disruption will have 
impacted academic outcomes 
for the following groups of 
students at your school: Low-
achieving students

Ordinal 1—Substantially increased; 
2—Increased to some extent; 
3—Did not change; 4—
Decreased to some degree; 
5—Substantially decreased

No

IP1G25D To what extent do you 
believe the experience of the 
COVID-19 disruption will have 
impacted academic outcomes 
for the following groups of 
students at your school: High-
achieving students

Ordinal 1—Substantially increased; 
2—Increased to some extent; 
3—Did not change; 4—
Decreased to some degree; 
5—Substantially decreased

No

IP1G25E To what extent do you 
believe the experience of the 
COVID-19 disruption will have 
impacted academic outcomes 
for the following groups of stu-
dents at your school: Students 
from low-income backgrounds

Ordinal 1—Substantially increased; 
2—Increased to some extent; 
3—Did not change; 4—
Decreased to some degree; 
5—Substantially decreased

No

IP1G35C Percentage of students from 
socioeconomically disadvan-
taged homes

Ordinal 1—Less than 5%; 2—5–10%; 
3—11–25%; 4—26–50%; 5—
More than 50%

No

IP1G35D Percentage of students from 
socioeconomically affluent 
homes

Ordinal 1—Less than 5%; 2—5–10%; 
3—11–25%; 4—26–50%; 5—
More than 50%

No
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Table 9 Results from logistic regression with “I learned about as much as before the COVID-19 
disruption” as a dependent variable

Variable Coefficients (SE) Wald Statistic p Odds Ratio 
(SE)

(Intercept) − 3.27 (0.39) − 8.46  < 0.001 0.04 (0.01)

Student socioeconomic status scale 0.01 (0.00) 1.80 0.072 1.01 (0.00)

Total number of students in the school − 0.00 (0.00) − 1.03 0.303 1.00 (0.00)

Student capacity to perform school work 
during the COVID disruption scale

0.06 (0.01) 11.12 0.000 1.07 (0.01)

School location − 0.06 (0.06) − 0.90 0.370 0.95 (0.06)

Percentage of students from socioeco-
nomically disadvantaged homes

0.04 (0.05) 0.86 0.389 1.04 (0.05)

Analysis

REDS uses complex sampling—two-stage multistage stratified cluster sampling with 
the probability of selection proportional to the size (i.e. number of target-grade stu-
dents) of the primary sampling units (schools) (Meink et al, 2022). In Slovenia intact 
class sampling within the sampled schools was used (8th grade for students, teachers 
teaching this sample of students during school closure). School, teacher and student 
samples are representative of the countries’ populations for schools having students 
in the target population (grade 8 in Slovenia). Sampling weights were calculated for 
each respondent as the inverse of the selection probability and non-response adjust-
ments were used. Analyzing data using basic statistical methods assuming simple ran-
dom sampling would lead to biased estimates. Analyzing REDS’ data requires using 
resampling techniques. The Jackknife Repeated Replication (JRR) is used for comput-
ing the standard errors of the estimates (Meink et  al, 2022). All analyses were per-
formed through the R Analyzer for Large-Scale Assessments (RALSA) (Mirazchiyski, 
2021) which can work with data from studies with such a design.

The analyses use separate student, teacher and school datasets from Slovenia. In 
addition, where the analyses need to use combined responses (e.g. student opinion 
on their learning progress by school location), the datasets were merged, i.e. stu-
dent data was merged with school, and school data was merged with teacher data. 
Unfortunately, due to the sampling design of REDS, student datasets can be merged 
with school datasets and school datasets can be merged with teacher datasets, but 
teacher datasets and student datasets cannot be merged and analyzed together. This 
is because the student and teacher samples were drawn separately and the sampled 
teachers in each school may not be the ones teaching the sampled students (see IEA, 
2022 for more details).

The analyses in this paper use the variables described in the previous subsection. Ini-
tially, multiple logistic regression models were used to test the relationship of student 
and teacher perception on academic performance and grading as dependent variables 
based on different student, school and teacher characteristics and variables on teaching 
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Table 10 Overall student responses to the “I learned more studying at home than when attending 
regular lessons at school” in Slovenia

Responses Percentages (SE)

Strongly disagree 26.98 (0.97)

Disagree 46.25 (1.14)

Agree 19.01 (0.95)

Strongly agree 7.76 (0.58)

and learning during the disruption periods. However, none of these models showed any 
palpable results. The example below (Table 9) shows the results from logistic regression 
where the statement “I learned about as much as before the COVID-19 disruption” was 
dichotomized to two categories (“Disagree” and “Agree”) and used as a dependent vari-
able in a logistic regression model with a number of student and school variables as pre-
dictors. As the table shows, the model is uninformative and the only variable that shows 
significant coefficient is the student capacity to perform school work scale, but the coef-
ficient itself is rather low. The explained variance (Hosmer and Lemeshow) is just 5%.

This is why the analysis methods used in this study are descriptive statistics, cross-
tabulations, Spearman correlation (to test the association between variables, as almost 
all of the variables in the REDS database are categorical) and linear regression with con-
trast coding to test the difference between female and male students on the newly con-
structed “Student capacity to perform school work during the COVID-19 disruption” 
scale. The cross-tabulations also include a chi-square test of independence between the 
variables. A known problem with chi-square when using clustered data is that the sta-
tistic is biased. To overcome this issue, first- and second-order Rao-Scott adjustments 
of the chi-square statistic was applied. These two adjustments have been proven to be 
unbiased when compared to other methods (see Skinner, 2019).

Results and discussion
Student analyses

During the COVID-19 disruption, all students in Slovenia had to live and study from 
home, attending classes online. It would be expected that when teaching was online this 
lead to lower learning outcomes. However, some researchers (see Hammerstein et  al., 
2021, for example) have found that depending on some of their characteristics, some 
students may actually benefit from online teaching and learning.

The overall results of the student opinion on their learning outcomes during the 
COVID-19 disruption period are presented in Table 10, comparing the percentages of 
students who agree or disagree they learned more from home compared to when learn-
ing at school.As the table shows, the majority of students (73.23%) strongly disagree or 
disagree with the statement. However, more than a quarter (26.77%) still believe (agree 
or strongly agree) that they learned more at home than attending regular classes at 
school. The next analyses test the relationship between this variable and student gender, 
SES and the location of the school they attend.

Figure 2 displays the heat plot from a two-way table between student gender (rows) 
and their agreement or disagreement that they learned more at home than at school 
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(columns). The majority of both female and male students disagree with this statement, 
although the number of male students less so. Also, a large number of male students 
still agree they learned more at home and this number is much higher compared to 
female students. The relationship between the two variables (student gender and their 
agreement they learned more at home) is statistically significant (χ2

(Rao-Scott 1) = 19.902, 
p < 0.05; χ2

(Rao-Scott 2) = 210.145, p < 0.05)2 This is in line with the results from a study in 
Finnish schools where lower-secondary boys were found to be slightly more efficient in 
learning at home during remote learning periods compared to girls (Oinas et al., 2022). 
This can be explained by male students’ better behavioral strategies to cope with their 
disorientation during online learning (Wu & Cheng, 2019). This can be essential for 
educators when they design different implementations of online learning, taking into 
consideration the gender differences. An alternative interpretation, however, is also pos-
sible. In many countries female students have shown to have much lower self-concept 
in mathematics (see Mejía-Rodríguez et al., 2021), for example, even if they outperform 
male students on the subject. It can also be that the male students in Slovenia just have 
higher self-concept in regard to their learning compared to the female ones and they 
overestimated how much they have learned during the disruptions. Unfortunately, REDS 
does not provide any data on student achievement to test this hypothesis.

Similarly, Fig. 3 shows the heat plot from a two-way table between the categorized 
student family SES and how much students agree they learned more from home com-
pared to learning at school. The number of low-SES students in Slovenia is rather low, 
less than 7%. Thus, the first two categories (“Low” and “Medium”) were collapsed 
together. This way, the number of students with low- to medium-SES, and high SES 
are approximately equal, 51% and 49% respectively. As Fig.  3 shows, students from 
both low- to medium-SES and high-SES mostly disagree they learned more at home 

Fig. 2 Heat plot of frequencies for boys and girls answering the item "I have learnt more at home then when 
attending regular lessons at school"

2 Due to the clustered design of the data, the regular χ2 statistic will be biased. Thus, the estimation uses the first (χ2
(Rao-

Scott 1)) and second (χ2
(Rao-Scott 2)) order Rao-Scott adjustments. See Skinner (2009) for an overview of different methods 

for unbiased estimation of the χ2 statistics.
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than in regular classes at school. However, the number of low- to medium-SES stu-
dents disagreeing is lower. Instead, the number of students in this group is higher 
for the “Strongly disagree” category, but their number agreeing they learned more at 
home is higher for the agreement category, compared to the students from high-SES 
families. The relationship between the two variables is statistically significant (χ2

(Rao-

Scott 1) = 12.340, p < 0.05; χ2
(Rao-Scott 2) = 211.173, p < 0.05). This has been found from 

other researchers as well. For example, Hammerstein et al. (2021). This is unexpected 
as other authors (Jæger & Blaabæk, 2020) find that higher-SES students receive more 
academic support from their parents, physical resources and motivational support 
compared to students from lower-SES families. In addition, these results are unex-
pected because lower-SES students in Slovenia are more concerned with their future 
academic success and lagging behind in learning compared to higher SES-students 
(Klemenčič et al., 2022).

The relationship between the student opinion on learning more at home compared 
to regular lessons at school and the location of the school (i.e. the size of the com-
munity) was tested. The majority of students tend to disagree with this statement, 
regardless of school location. The largest number of students who disagree is from 
areas between 3000 and 15,000 students. However, a large number of students whose 
school is located in these areas also tend to agree or strongly agree that they learned 
more from home than the regular classes. This is also true for students from even 
smaller communities (less than 3,000 inhabitants). The relationship between these 
two variables, however, is statistically insignificant (χ2

(Rao-Scott 1) = 11.151, p = 0.360; 
χ2

(Rao-Scott 2) = 533.892, p = 0.363).
An important question is how well students perceived their capacity to perform the 

school work during COVID-19 given the circumstances of the situation. For the pur-
pose of addressing this question, a “Student’s capacity to perform school work dur-
ing the COVID-19 disruption” scale was created using a set of variables (see Table 4) 
from the student questionnaire on the changes in the students’ schoolwork during 
this period using Exploratory Factor Analysis (EFA). The correlation of this scale 

Fig. 3 Heat plot of frequencies of students at different SES levels answering the item “I learned more 
studying at home than when attending regular lessons at school”
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with student family SES is r = − 0.03. Although this correlation coefficient is negative 
(higher SES students tend to evaluate their capacity lower during the disruption), it is 
very close to zero and is not significant. That is, the SES is not related to the students’ 
capacity to perform the schoolwork during the disruption—the consequences of the 
disruption did not affect students differently depending on their SES. A simple lin-
ear regression model (not included here) with dummy coding of the categorized SES 
index (low, medium and high) was tested as well and it did not find statistical differ-
ences between the three groups of students by their SES.

The differences in student gender in the capacity were tested for the full scale (see 
above) and for the changes in the quality of their school work. For the full scale, the 
difference between female and male students favoring boys is statistically significant 
(p < 0.05), but rather small (1.05 points on a scale with center point of 50 and stand-
ard deviation of 10 points). The students’ opinions on the changes in quality of their 
school work and student gender was used along with their gender in a two-way table. 
The heat plot from the table is presented in Fig. 4. As the figure shows, most of female 
and male students are of the opinion that the quality of their work did not change. 
However, there are more female students who are of the opinion that the academic 
outcomes for students from low-income families stated that the quality of their work 
decreased compared to male students. On the contrary, there are more male stu-
dents who are of the opinion that their work actually increased during the COVID-19 
increased, compared to female students. The relationship between the two variables 
(student gender and changes in the quality of their schoolwork) is statistically signifi-
cant (χ2

(Rao-Scott 1) = 8.762, p < 0.05; χ2
(Rao-Scott 2) = 147.245, p < 0.05). The “quality of edu-

cation”, however is a vaguely defined term which is often used, but also misused. Since 
this was only one variable in the questionnaire and reflects often misused terminol-
ogy because it has a positive connotation per se, we cannot be sure that the students 
really understood any specifics behind the concept of “quality of school work”.

Fig. 4 Heat plot of the frequencies of boys and girls on changes in quality of their schoolwork during 
COVID-19 disruption
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Similarly, school location variable was tested against students’ opinion on the qual-
ity of their school work during the COVID-19 disruption. Most of the students, 
regardless from the size of the settlement their school is located, are of the opinion 
that the quality of their work did not change during the COVID-19 disruption. It has 
to be noted that the number of students who think that the quality of their school-
work increased are from schools located in settlements with less than 3,000 people 
and settlements between 3000 and 15,000 people. The majority of students from 
larger settlements are also mostly of the opinion that the quality of their work did 
not change and the number of these who think it decreased or increased is more than 
twice smaller. The relationship between these two variables is, however, not statisti-
cally significant (χ2

(Rao-Scott 1) = 1.612, p = 0.982; χ2
(Rao-Scott 2) = 364.132, p = 0.968).

The outcomes from the remote teaching and learning can be compared with those 
from before the disruption Table  11 presents the student responses on the percep-
tions of their learning and progress during the COVID-19 disruption compared to 
the period before. As the table shows, more than half of the 8th graders in Slovenia 
are actually of the opinion that they have learned more during the disruption period 
compared to the period before (53.38%) with more than 14% strongly agreeing with 
this statement. As for the progress in some subjects, 65% are of the opinion that it 
was more during the COVID-19 disruption with almost 20% agreeing strongly with 
the statement. These results, however, contradict the teachers’ opinion on student 
learning and the amount of work delivered by the students (see Table 12 in the next 
sub-section). That is, while most of students in Slovenia are of the opinion that they 
made more progress in some subjects and their learning was unaffected by the dis-
ruption, the teachers are of the opposite opinion. At the same time, teachers admitted 
that they gave higher grades to their students (Table 14 in the next subsection) which 
contributed to the issue of grade inflation in Slovenia during the COVID-19 closures 
and added to the general issue of grade inflation which was noticed long before the 
COVID-19 disruptions were investigated by Zupanc and Bren (2010).

The relationship between these two variables (learning and progressing on some 
subjects more during COVID-19 disruption than before) with student gender, family 
SES and school location was tested to identify which students think they benefited 
more. Figure 5 shows the heat plot from the two-way table between student gender 
and student opinion on their learning during COVID-19 compared to the previous 
period. As the figure shows, female students tend to disagree a bit more than male 

Table 11 Frequencies of student answers on their learning and progress during COVID-19 
disruption compared to the previous period

I learned about as much as before the 
COVID‑19 disruption

I made more progress in 
some subjects than before 
the COVID‑19 disruption

Percentages (SE) Percentages (SE)

Strongly disagree 10.32 (0.68) 7.65 (0.56)

Disagree 36.29 (1.05) 27.45 (0.90)

Agree 39.02  (1.18) 45.29 (1.02)

Strongly agree 14.36 (0.73) 19.61 (0.79)
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students that they learned more during the disruption. On the contrary, male stu-
dents tend to agree more that they learned more during the disruption. These two 
variables are significantly related (χ2

(Rao-Scott 1) = 33.104, p < 0.05; χ2
(Rao-Scott 2) = 211.116, 

p < 0.05). Student opinion on their progress by their gender showed that both female 
and male students mostly agree that they made more progress during the disruption, 
but no significant relationship was found between the two variables, although male 
students show higher levels of agreement. No relationship was found between student 
opinion on their progress during the COVID-19 disruption and the family SES and 
school location. This is in line with the results of student agreement that they learned 
more while studying at home than at school (Fig. 8).

Table 12 shows the percentages of students on the different school assessment and 
grading aspects during the disruption period. The table shows interesting results. 
More than a quarter (28.17%) of the 8th graders in Slovenia tend to be of the opinion 
they did not need to have the same knowledge to obtain the same grades as before the 
disruption. Also, nearly a third (32.29%) tend to share the opinion that teachers were 
not able to control for using unauthorized materials during the assessment of knowl-
edge. Most of the students (58.37%) tend to share the opinion that the help their par-
ents provided in studying did not affect their grades. Still, nearly 42% tend to agree or 
strongly agree their parents’ help influenced their grades at school. More than a quar-
ter of the students also tend to think that teachers did not manage to carry out lessons 
well enough to assess their knowledge. More than a half of the students (nearly 57%) 
tend to agree or strongly agree they feel that teachers were giving them higher grades 
compared to the period before the school disruption.

Two of the most important statements related with assessment and grading are (1) 
about the amount of knowledge needed for the grades during the first wave of the epi-
demic; and (2) feeling that teachers gave higher grades during the closure compared 
to the period before this (the first and the last statements Table 12). The heat plots for 
these two variables from two-way tables with the categorized SES and school location 
are presented in the figures below. As Fig. 6 shows, students from low- to medium-SES 

Fig. 5 Heat plot of frequencies of boys and girls answering the question “I learned about as much as before 
the COVID-19 disruption”
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families tend to agree more that they needed to have the same good knowledge com-
pared to high-SES students whose responses are more scattered across the response cat-
egories. The relationship between the two variables is statistically significant (χ2

(Rao-Scott 

1) = 18.867, p < 0.05; χ2
(Rao-Scott 2) = 5.439, p < 0.05).

The heat plot from the two-way table between SES and how much students feel teach-
ers gave them higher grades during the disruption than otherwise is presented in Fig. 7. 
Students from higher-SES families tend to agree more with the statement while the 
responses from the lower- to medium-SES families are more scattered. The relationship 
between the two variables is statistically significant (χ2(Rao-Scott 1) = 10.543, p < 0.05; 
χ2(Rao-Scott 2) = 2.953, p < 0.05). It seems that the COVID-19 disruption increased the 
grade inflation – higher-SES students are more of the opinion that teachers gave them 
higher grades for their knowledge than lower- and medium-SES students.

Fig. 6 Heat plot of frequencies low to medium SES students responding to the question “For my grades 
during the first closure I had to have the same good knowledge as otherwise”

Fig. 7 Heat plot of frequencies low to medium SES students responding to the question “I have a feeling that 
the teachers gave us higher grades than they would have otherwise if the school had not been closed”
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The relationship between school location and the two variables of needing to have 
the same good knowledge to get the same grades and having higher grades during the 
COVID-19 disruption did not reveal any significant relationship.

Results in this section have shown that not a majority but still a large proportion of 
students (more than a quarter) think that they learn more at home than they would in 
regular classes. Indeed, more boys than girls think so. Contrary to other studies focusing 
on learning losses during the COVID-19 disruption, this study found that students from 
lower- to medium-SES on average are of the opinion that they learned more. The results 
from the analysis on school location and the amount being learned are not statistically 
significant. The capacity of students to perform school work (self-evaluation) did not 
show a significant relationship with family SES and school location. It did show a signifi-
cant gender difference favoring boys, but this was rather small. In general, more boys are 
of the opinion that the quality of work did not change during the pandemic disruption, 
but there are also more boys than girls of the opinion it actually increased. Results from 
the students’ perspective for assessing and grading their knowledge were interesting as 
more than half of the students felt that teachers gave them higher grades compared to 
the period before the school disruption. Students from higher-SES families tended to 
agree more with this statement compared to others. Gender did not show any statisti-
cally significant results. Nearly 42% are of the opinion that the grades were significantly 
influenced by how much their parents or guardians helped them.

School analyses

The school principals were asked the question about their opinion on lasting impact 
of the COVID-19 disruption on academic outcomes of students in their schools. The 
question was asked to school principals separately for all students in the school, for 
lower-achieving, for higher-achieving, and students from low-income families. The per-
centages of school principals’ responses for different groups of students are presented 
in Table 13. A total of 75% of principals are of the opinion that the disruption will have 
decreased the academic outcomes of all students to some degree and 10% are of the 
opinion that the outcomes decreased to a substantial degree. Only about 2% of the prin-
cipals responded that the outcomes will have increased to some or substantial degree for 
all students in general. The results of principals’ opinion for different other groups var-
ied. According to the principals, for more than half (51%) of the low-achieving students, 

Table 13 Frequencies of the extent to school principals believe COVID-19 disruption will have 
lasting impact on students’ academic outcomes

All students Low‑achieving 
students

High‑achieving 
students

Low‑income 
background 
students

Percentages (SE) Percentages (SE) Percentages (SE) Percentages 
(SE)

Substantially increased 0.85 (0.85) 1.30 (0.97) 0.85 (0.85) 1.30 (0.97)

Increased to some degree 1.19 (0.86) 0.75 (0.75) 9.02 (2.80) –

Did not change 13.19 (3.51) 8.89 (3.33) 67.08 (4.40) 32.88 (5.40)

Decreased to some degree 74.77 (4.87) 38.06 (4.97) 21.89 (3.47) 51.03 (6.10)

Substantially decreased 9.99 (3.57) 51.00 (5.44) 1.15 (0.84) 14.78 (3.90)
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the academic outcomes decreased substantially, and 38% are that they decreased to 
some degree, a total of 89%. While 67% of the principals are of the opinion that academic 
outcomes do not change for the high-achieving students, 22% are of the opinion that 
they decreased to some extent and 1% that they decreased substantially. The results for 
the students with low-income backgrounds are rather pessimistic, as for the low-achiev-
ing students. A total of 66% of the Slovenian school principals are of the opinion that 
the academic outcomes for students from low-income families will have decreased to 
some or a substantial degree. Along these lines, studies from the United Kingdom, Bel-
gium, The Netherlands and Catalonia (Spain) have already shown that learning losses 
have been widespread and especially intense among disadvantaged students (Gonzalez 
and Bonal, 2021). Students from less advantaged homes are more likely to experience a 
greater decline in learning than the ones from less disadvantaged families which means 
that this could lead to a wider socioeconomic gap in student learning outcomes (Di Pie-
tro et al., 2020). This wide-spreading gap could turn from a short-turn into a long-term 
gap and even grow over time with consequences on future educational outcomes and on 
the labor market (Di Pietro et al., 2020).

Subsequent analyses on the relationship between the variables on the impact of the 
COVID-19 disruption for these groups of students by the categories of other school 
variables (the size of the school [i.e. number of students], family SES and school loca-
tion) did not reveal any strong or significant relationships. That is, there were no factors 
that could explain principals’ opinions on the impact for these groups of students. There 
are, however, two exceptions. First, the percentage of students from socioeconomically 
disadvantaged homes at school is related to the impact on the academic outcomes of 
high-achieving students. The Spearman correlation coefficient between these two vari-
ables is r = − 0.27 (p < 0.05), i.e. as the number of students from socioeconomically dis-
advantaged homes increase, the principals’ opinions on students’ academic outcomes of 
high-achieving students tends to lean towards the expectation of decreasing academic 
outcomes. Second, the percentage of students from socioeconomically disadvantaged 
families at school correlates negatively and significantly (r = −  0.21, p < 0.05) with the 
impact on academic outcomes for students with low-income families.

Teacher analyses

All the school work during the school disruption due to the pandemic was done online. 
Teachers were the ones working directly with students in class remotely and had a first-
hand view of student learning progress during the disruption, but also after the remote 
learning period ended. This section presents the results of the teachers’ views of student 
learning growth during the disruption compared to the period before, the amount of 
schoolwork accomplished by students, as well as the overall progress after the COVID-
19 disruption.

Figure 8 presents the results of teachers’ perceptions on whether their students have 
shown the same rate of learning growth during the COVID-19 disruption as before. As 
the figure shows, most of the teachers strongly disagree (19%) or disagree (62%) with a 
total of 81%. Only 18% agree that students have progressed with the same rate and just 
over 1% strongly agree the learning growth of their students was the same as during the 
period before the disruption.
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Table 14 presents the results of teachers’ opinions on student learning and the amount 
of school work students were able to produce during the disruption compared to the 
period before. The results in both columns are quite similar—for both of the state-
ments a quarter or more of the teachers are of the opinion that they have substantially 
decreased during the disruption. More than a half (55% and 54% respectively) are of the 
opinion that student learning and the amount of work have decreased to some extent. 
The share of teachers who are of the opinion that learning and amount of work of their 
students increased or substantially increased is below 6%. As stated earlier, these results 
contradict the student opinion on their progress and the amount of learning during the 
COVID-19 disruption (Table 11).

The teacher questionnaire also has a question on student progress as expected at the 
same time the same year following the COVID-19 disruption. The results are presented 
in Fig. 9, showing that the majority of teachers (87%) agree or strongly agree. However, 
13% disagree or strongly disagree, i.e. they are of the opinion that student progress dur-
ing the disruption is the same as they would have expected at this time of the school 
year, as if there was no school disruption.

It is expected that these differences depend on different characteristics of the schools 
where teachers work, as well as different teacher characteristics. The teacher gender is 

Fig. 8 Frequencies of teacher responses on the statement “My students have shown the same rate of 
learning growth as before the COVID-19”

Table 14 Changes in aspects of student learning during the disruption compared to the previous 
period

Student learning The amount of work 
students produced

Percentages (SE) Percentages (SE)

Substantially decreased 26.85 1.45 24.67 1.72

Decreased to some degree 55.01 1.72 54.30 1.87

Did not change 12.67 1.27 15.10 1.57

Increased to some degree 3.94 0.56 4.59 0.61

Substantially increased 1.53 0.34 1.34 0.34
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unrelated with any of the variables from above. School location is unrelated with any of 
the variables, except for the statement that students have not progressed as expected at 
this time of the year. The results are presented in the heat plot from the two-way table 
between the variables Fig. 10. As can be seen, most of the teachers agreeing or strongly 
agreeing that students had not progressed as expected for this time of the school year 
are from schools in settlements with 3000 to less than 15,000 inhabitants, followed by 
teachers from settlements with less than 3000 inhabitants. The relationship is statisti-
cally significant (χ2

(Rao-Scott 1) = 24.644, p < 0.05; χ2
(Rao-Scott 2) = 477.918, p < 0.05).

Fig. 9 Frequencies of teacher responses on the statement “Students had not progressed to the extent that I 
would have normally expected at this time of year”

Fig. 10 Heat plot of the frequencies of responses by teachers in different school locations on the statement 
“Students had not progressed to the extent that I would have normally expected at this time of year”
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It can be expected that teachers teaching different subjects would have different opin-
ion on student learning growth, learning in general, the amount of school work during 
the disruption, as well as on the expected progress following the disruption.

The analyses that follow use the recoded subject the teachers teach and each of the 
variables on the impact the COVID-19 disruption had on student learning (learning 
growth, learning in general, the amount of school work during the disruption, as well 

Fig. 11 Heat plot of frequencies of teachers teaching different subject on the question “My students have 
shown the same rate of learning growth as before the COVID-19 disruption”

Fig. 12 Heat plot of the frequencies of teachers teaching different subjects on the question if student 
learning has changed during the COVID-19 disruption compared to the period before the disruption
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as on the expected progress following the disruption). These results are presented on 
the heat plots from two-way tables in the following figures.

As Fig. 11 shows, the teachers teaching social sciences/humanities are the ones who 
mostly disagree or strongly disagree with the statements students have shown the 
same learning growth during the pandemic. The relationship is statistically significant 
(χ2(Rao-Scott 1) = 37.066, p < 0.05; χ2(Rao-Scott 2) = 4.237, p < 0.05).

Similarly, teachers teaching social sciences/humanities are the ones who mostly find 
that their students’ learning has substantially or to some degree decreased (Fig.  12). 
The relationship between the subjects the teachers taught and their perception on the 
increase/decrease in student learning is statistically significant (χ2(Rao-Scott 1) = 20.192, 
p < 0.05; χ2(Rao-Scott 2) = 2.331, p < 0.05).

This is very similar to the relationship between the group of subjects taught and the 
next variable (the amount of school work students produced), the heat plot (not pub-
lished here) looks almost identical to the previous one and the relationship between the 
two variables is statistically significant (χ2(Rao-Scott 1) = 27.972, p < 0.05; χ2(Rao-Scott 
2) = 3.049, p < 0.05). According to Patrinos et  al., (2022a, 2022b) the studies that were 
done during the COVID-19 disruptions showed that the learning losses in Mathematics 
outperform the ones related to reading losses. However, the data used in this article is 
grouped and does not provide insights in every single subject.

The relationship between the group of subjects taught and the level of teacher agree-
ment on the students’ progress during the COVID-19 disruption compared to the previ-
ous period is not statistically significant (χ2(Rao-Scott 1) = 6.701, p > 0.05; χ2(Rao-Scott 
2) = 0.863, p > 0.05).

The last teacher-level analyses are the ones related to assessing and grading stu-
dent knowledge. There are three national variables Slovenia added to the teacher 

Table 15 Frequencies of teacher responses on questions related to assessment and grading during 
the school disruption

Strongly disagree Disagree Somewhat agree Strongly agree

Percentages (SE) Percentages (SE) Percentages (SE) Percentages (SE)

Students’ grades were 
significantly influ-
enced by how much 
and what kind of help 
their parents/guard-
ians offered them

3.63 (0.53) 15.31 (1.24) 51.03 (1.63) 30.02 (1.56)

When assessing 
knowledge, I leaned 
towards higher 
grades because I 
wanted to avoid 
conflict situations and 
possible inspection 
procedures

11.79 (1.35) 41.13 (2.04) 34.41 (1.69) 12.67 (1.34)

I assessed the dem-
onstrated knowledge 
of students according 
to the same criteria as 
before the closure of 
schools

7.23 (0.89) 32.49 (1.51) 48.04 (1.72) 12.24 (0.99)
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questionnaire (see the Methods section). The percentages for the separate categories 
from these variables are presented Table 15.

While nearly 42% of students tend to agree or strongly agree that their grades were 
significantly affected by the amount of help by their parents (Table 12), a total of 81% of 
teachers tend to share this opinion about their students’ grades.

It can be expected that there may be changes in the way and criteria teachers were 
grading their students. One of the national questions asked target grade teachers in 
Slovenia if their grades were higher in order to avoid alterations and inspections from 
authorities. It is rather surprising that nearly half (47%) of the Slovenian teachers agree 
or strongly agree with this statement. At the same time, teachers received a clear mes-
sage from the minister of education that grades shall be “good, friendly and encourag-
ing” (Kuralt, 2020) and the National Institute of Education’s circulated recommendations 
were to adjust the criteria for assessing student knowledge (ZRSS, 2020). Nevertheless, 
60% of the teachers state they adhered to the same criteria grading students as before 
the closure. Two questions then arise: (1) How do these recommendations help solving 
the problem of grade inflation year by year; and (2) Do the teachers who tend to disa-
gree more and give higher grades to avoid altercations and inspection also tend to agree 
more that they adhered to the same criteria and vice versa? The heat plot on Fig. 13 dis-
plays the relationship between these two variables3 As can be seen, the majority of the 

Fig. 13 Heat plot of the frequencies of teacher responses on statements related to assessment and grading 
student knowledge during the disruption (“When assessing knowledge, I leaned towards higher grades 
because I wanted to avoid conflict situations and possible inspection procedures” and “I assessed the 
demonstrated knowledge of students according to the same criteria as before the closure of schools”)

3 Note that the categories for the two variables are in different order to allow for the testing of the assumption that those 
who adhered more to the same criteria would disagree that they were more generous in their grades to avoid alterca-
tions.



Page 29 of 34Mirazchiyski and Klemenčič Mirazchiyski  Large-scale Assessments in Education           (2023) 11:23  

responses is clustered around the middle of the plot. The majority of responses are given 
by teachers who tended to disagree that they graded students higher and at the same 
time somewhat agree they kept the same grading criteria. Note the diagonal pattern—
those who disagree more were the same that scored higher and also agree more that they 
used the same grading criteria.

Although the pattern is not very clear (i.e. there are teachers who tend to agree on both 
variables) the relationship is statistically significant (χ2(Rao-Scott 1) = 162.624, p < 0.05; 
χ2(Rao-Scott 2) = 12.313, p < 0.05). This is also supported by the Spearman correlation 
between these two variables (r = −  0.21, p < 0.05), although the coefficient is very low. 
The association was tested by groups of subject and school location where the relation-
ship was significant in all groups defined by the categories of these variables.

To sum up, the teachers’ views on students’ learning growth during the COVID-19 
disruption is rather pessimistic, as more than 80% of the teachers tend to strongly disa-
gree or disagree that their students show the same rate of learning as before the pan-
demic. In general, nearly 90% of Slovenian teachers also don’t see student progress as 
they would expect at this time of the school year, and teachers from smaller settlements 
are more inclined to have this opinion compared to teachers from larger cities. Teachers 
teaching Humanities/Social Sciences tend to be more of the opinion that the students 
they teach have lower learning growth, their learning has substantially decreased and 
the amount of school work they produced is lower compared to teachers teaching Math-
ematics, Sciences (general and/or Physics, Chemistry, etc.) and Technology. Student and 
teacher opinion do differ on the perceptions of the assessment of student knowledge and 
grading. Teachers tend to agree much more that they gave students higher grades. There 
is, however, some discrepancy in teacher opinion about the grades where a large num-
ber of teachers stated that they did give higher grades to avoid altercations, but at the 
same time state that they followed the same grading criteria. A total of 81% of teachers 
reported that student grades were significantly influenced by how much and what kind 
of help their parents/guardians offered them. This also shows how important family sup-
port was during the remote schooling for learning outcomes.

Conclusions
The main research question of this article was “What are the perceptions of 8th grade 
students, teachers and school principals on students’ learning outcomes and grading 
their knowledge during the school disruption caused by the COVID-19 epidemic in 
Slovenia?”.

In conclusion, students are more inclined to see their learning during the COVID-19 dis-
ruption more positively, while school principals and teachers tend to see student learning, 
progress and the impact on student learning, progress and growth more negatively. A very 
small proportion of teachers and school principals tend to see student academic outcomes 
during remote learning more positively. In schools with a higher number of students from 
economically disadvantaged homes both students from high and low families are expected 
to have decreasing academic outcomes. Family SES, student gender and school location 
have in most cases affected the student perception on their learning outcomes during the 
COVID-19 school disruptions. The circumstances of the COVID-19 disruption affected 
the way teachers assess and grade student knowledge. Both students and teachers see that 
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parental help with studying had an effect on student grades and admitted that grades were 
higher than they would be for the same knowledge if learning would take place in regu-
lar classes. And this raises special concern knowing that Slovenia has been faced with evi-
dent grade inflation. The importance and relevance of the REDS study, and especially the 
secondary analysis from the database, including international and national variables can 
be seen twofold: international importance to the field of education during specific circum-
stances and national importance for future policy-making. From an international point of 
view, comparative studies as usual can provide a very important view on the topic that is 
broadly relevant, and the REDS is no exception. During the biggest disruption and school 
closures it was proven that some characteristics of particular school systems can be com-
parative across countries and that learning from good practices is necessary whilst taking 
different contexts into account. It was also proven that sometimes it is worth learning from 
countries that are not usually compared to or deemed necessary to compare with. In the 
case of remote schooling, out-of-school characteristics (e.g. home environment) seem to be 
very important. Our analyses indicate that Slovenian results can be internationally relevant 
for countries with a similar school and out of school compositions which did not take part 
in the REDS study. Those results can be compared to similar studies in other countries with 
special attention being paid to different groupings for analyses, e.g. collapsing two catego-
ries of SES together, for Slovenia this gives better estimates because of the very low pro-
portion of students in the lowest SES category—which means investigating inequalities in 
education should reflect national circumstances too. Another important aspect when inves-
tigating the academic outcomes for which we have results from large-scale assessments 
globally perception on academic outcomes is equally important. Indeed, comparing those 
perceptions across different groups (e.g. by students’ gender, SES, school location, etc.) can 
help to take adequate measures to narrow the gaps between different sets of inequalities. 
The pandemic, hopefully, teaches us that the importance of education is universal, and that 
some elements of different educational systems and how they address this across countries 
can be substantially relevant. From a national point of view, focusing on students’ academic 
outcomes (not grading students’ knowledge but more on acquiring knowledge and several 
relevant skills or even providing appropriate well-being of all included in the education) and 
which is in forefront of this article, the relevance of the REDS study and secondary analy-
sis, we see as good data-driven base for future policy-making in education. In this respect 
it needs to be noted, that our results shows that grading students’ knowledge during the 
epidemic caused even more challenges during remote teaching and learning which in the 
future will not just disappear, especially because this is one of the challenges for last two 
decades already. The last Slovenian school reform (the more comprehensive, not just small 
revisions of syllabuses) was in 1995. Different international-large scale student assessments 
in the past, as well as REDS study are for sure showing the necessity for more compre-
hensive school reform that will address current and future learners need. Actually, it was 
recently announced that before the end of 2023, school reform directions will be prepared 
and from political discussions it is clear that also grading learning outcomes is one of the 
issues that needs to be addressed in this reform. The school disruption brings to the surface 
also other relevant aspects associated with student academic outcomes, among which are 
very important inequalities when taking into account different the background character-
istics of students. Different aspects of our paper could be of high importance, because the 
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REDS was first and at the moment the only one, based on our knowledge, study in Slovenia 
which is representative for targeted populations when focusing on investigating different 
aspects of school closure or remote teaching during the COVID-19 pandemic, as well as 
investigating views on schools (learning, teaching, well-being, etc.) when schools were re-
opened. Those aspects are just in discussion for future comprehensive education reform 
and REDS, together with other large-scale student assessments results can provide data-
driven reform. Especially as we show in this paper that national examinations are very lim-
ited to give those answers relating to trends in students’ outcomes. In addition, and this is 
relevant for the national and international point of view, the results show how important 
it is to combine results from several international assessments and studies, and that attitu-
dinal questions (in assessments or comparative studies) are also of great importance. For 
example, the results of this paper show that both students and teachers agreed (although 
to a different extent) that help from parents/guardians was important for students’ grades. 
As we know from some previous studies—for 4th graders in PIRLS (reading literacy) and 
TIMSS (Mathematics and Science) a large part of the parents/guardians (around one 
third) reported that they check every day to see if their child did their homework cor-
rectly (Klemenčič, 2019). This also means that during school disruption, as well as during 
learning in regular classes, not only is SES an important predictor of learning outcomes, 
but also daily inclusion of parents in the learning of their children. Indeed, this informa-
tion is important to school policy-makers when designing reforms too—for regulations 
regarding homework (and assessments of those tasks if they are graded). The overall advice 
for national policy making would also be to carefully consider if, when, and for how long 
schools shall be closed if a future pandemic or similar extraordinary events happen because 
the results from this paper clearly show that home schooling does not contribute equally to 
learning outcomes as regular classes. On the contrary, it deepens different inequalities.

This article does not come without limitations. The main limitation is that all measures 
are self-reported. That is, students, teachers and school principals only report their percep-
tion on academic performance, but there is no actual data on learning outcomes in different 
subjects which would be more reliable and valid source on the actual outcomes. This is why 
constant participation in large-scale student assessments, which are investigating learning 
outcomes in different literacies, including different contextual factors associated between 
them, is even more valuable.
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