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Abstract: At the beginning of 2020, with the onset of the pandemic, the traditional learning environment for
learners drastically changed globally. Since then, most students/teachers have started and practiced distance
and virtual learning/teaching. Thus, a technological breakthrough in virtual learning has followed. In
connection with this, many countries worldwide have commenced allocating additional financing and funds
for educational institutions' technological improvement and development. The long-term stay in distance
learning has revealed and highlighted new problems students face: their knowledge level has decreased, they
lack socialization skills, and they face psychological and physical health problems. Due to this negative impact
on students, a need to research and evaluate how much the EU countries allocated to solve the distance
learning-caused problems and what programs or models they prepared has emerged and encouraged further
studies. The research has found that many countries increased their allocations very minimally, e.g., 0.0.1%,
but some increased their available budgets to 32%. Notably, most countries did not separate distance learning
exit funding from distance learning preparation funding. Based on the problems the countries saw, only a few
states identified withdrawal from distance learning as a problem. Considering this, we set ourselves the goal
to evaluate exit models from distance learning and allocated funding amounts. The following objectives were
planned to achieve the goal: to evaluate the global practice of exit from distance learning; to determine the
scope of funding for pandemic management; to evaluate the amounts of funding allocated to manage
pandemic-caused consequences and the GDP ratio. Research methods: mathematical-statistical analysis,
empirical analysis, and analysis of scientific literature.

Keywords: distance learning; distance learning exit model; distance learning financing; COVID-19
pandemic

1. Introduction

The introduction should briefly place the study in a broad context and highlight why it is
important. It should define the purpose of the work and its significance. The current state of the
research field should be carefully reviewed and key publications cited. Please highlight controversial
and diverging hypotheses when necessary. Finally, briefly mention the main aim of the work and
highlight the principal conclusions. As far as possible, please keep the introduction comprehensible
to scientists outside your particular field of research. References should be numbered in order of
appearance and indicated by a numeral or numerals in square brackets—e.g., [1] or [2,3], or [4-6]. See
the end of the document for further details on references.

2. Materials and Methods

During the study, the impact of distance learning on students, teachers, and parents was
evaluated using a questionnaire survey in various aspects such as students' knowledge level,
intelligence, socialization skills, mental and physical health, and intelligence. In order to more
accurately evaluate the impact on students' knowledge, the student learning achievements, the
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dynamics of referrals to psychologists, and the dynamics of reported health problems were also
assessed. We used the Wechsler short-scale personalized data of 2017, 2018, 2019, 2021, and 2022
obtained from the conducted research to evaluate the impact on student intelligence.

The literature analysis and multi-level/stage focus groups with experts and representatives of
government authorities and management institutions were used for creating the model.

We used reliable statistical data to evaluate the financing volume and performed calculations
comparing the financing volume with the GDP of the countries.

Also, we evaluated the need for funding to implement the developed model of exit from distance
learning by considering the amount of time devoted to solving problems and assessing the cost of the
time dedicated to the example of Lithuania.

3. Results

The experts and members of the European Commission's European Expert Network on
Economics of Education (EENEE), K. De Witte and M. Smet, analyzed the additional economic
aspects that emerged and were caused by the pandemic. Also, they presented the amounts of
allocated additional funding differentiated by student age respectively (see Table 1), where, e.g., in
Belgium, the regions of Flander and Wallonia, in 2021-2022, the total additional costs amounted to
353 million euros (Witte and Smet, 2021):

Table 1. Costs by country.

Total Amount of
Amount per

Country Explanation of Additional Costs Costs (in Student (in
(allocated for) million/billion
euros)
euros)
primary education up to 4th year 15M 25
primary education of 5th and 6th 45 M 290
year
Belgium secondary education 232 M 510
(Flander and dual learning methods and special 10M 510
Wallonia needs
regions, in 2021- recruitment of additional teachers 147 M
2022) strengthening student counseling 36 M
[1, Vermeersch, centers
(2020); 3, 4, 5] summer schools 21.8 M
mitigating the impact of the
pandemic on secondary education 19M
institutions
private education institutions, based 15M
on their interest profile
youth education 1.5M
amount ranged
Estonia (only from 10 to 50,
priva‘te schools private secondary education depenqing on the
provided institutions 43 M severity of the
additional COVID-19
funding) [6] pandemic
restrictions
minimizing the spread of 6M 40
coronavirus
summer camps 6 M

Finland [7-9] preschool and secondary education 70 M



https://doi.org/10.20944/preprints202308.1767.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 August 2023 d0i:10.20944/preprints202308.1767.v1

support of learning, development,
and well-being

14 M

compensate for the impact of the
coronavirus crisis

17M

one-time funding for education
equality to help municipalities
reduce the education gap between
richer and poorer social areas

67.8 M

Greece [10-12]

supply of laptops and tablets to
schools in 2020

121 M

supply of tablets to families with an
income of up to € 6,000

112 M 200

Italy [13,14]

adaptation of education institution
premises while recruiting
new/additional teaching staff

1B

learning adaptation for disabled
children

331 M

"Digital Innovation and Training
Workshop Fund" (Italian Healing
Decree)

85M

implementation of the measures for
the "COVID-19 Epidemiological
Emergency Foundation"

400 M (in 2020) +
600 M (in 2021)

summer "bridge" programs

510 M

Lithuania [15-
17]

providing schools with laptops and
tablets through the European Social
Funds (ESF) in 2021

6 M

providing individual counseling to
students who have learning
difficulties due to distance learning

1.348 M

volunteers from non-governmental
organizations to provide
teaching/learning support or
supervision in the education field
institutions

250 000

creation of thematic videos and
provision of open consultations for
the graduates, teachers of the
graduate students, and/or teachers
who prepared students for maturity
examinations

160 000

supporting the learning-oriented
children's summer camp programs
through various non-formal
education activities

300 000

counseling students with learning
difficulties

650 000

Malta [18]

mitigating the impact of the
pandemic on children

30M

Netherlands
[19-21]

primary, secondary, and special
education

5.8B



https://doi.org/10.20944/preprints202308.1767.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 August 2023 d0i:10.20944/preprints202308.1767.v1

secondary vocational and higher

. 27B
education
additional/supplemental benefits for 645 M
students
artistic education to mitigate the 10M
impact of the COVID-19 pandemic
acquisition of 250 000 laptops, 4G
electronic devices, headphones and 62.5M
backpacks
procurement of 15 000 additional 45M

computers in 2021

Portugal [22-27
ortugal [ ] digitalization of school - funded by

the program "Economic and Social 400 M
Stabilization"(PEES)

providing schools with digital
learning materials - funded by the

500 M
"Recovery and Resilience Plan"
(RRP)
Romania [28- procurement of internet-connected
30.5M
30] tablets for students
tutoring in the first project,
"Together," to help students from 500 000

families with social needs

the later phase of “Together Wiser”

that 1M
covered all eligible schools

Slovakia [31,32]

Based on the statistical information given in Table 1, we can see that the Netherlands allocated
the most significant funds to control the consequences of the Covid-19 pandemic, i.e., 9.145 billion
euros. Lithuania was in second place, having allocated - 1,355.66 billion euros or 3,577.7 euros per
student/teacher, which, applying a conversion into hours, equals 357.77 hours with an additional 8
hours per week for a student. It allows concluding that the entire program for eliminating the
consequences of the COVID-19 pandemic would take more than 11 months.

Other authors classify cost information into the following categories:

e  General financing (GEN);

¢  Financing for purchasing IT equipment (ICT);

e Investment in infrastructure (INF);

e  Prevention and protective measures (PRE);

e  Recruitment of additional teachers, bonus remuneration for teachers (TEA);
¢ Summer programs (SUM);

Student counseling and support (COU).

Table 2 shows that the most common category of costs is ICT, which means that funds are
allocated for acquiring portable laptops, tablets, better high-speed internet access, and other IT
equipment and overall improved ICT infrastructure at schools. Another common category is
"Recruitment of additional teachers" or "Additional teacher training" (TEA in the table above).
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Table 2. Additional funding by cost category.
Category of Costs

Country GEN ICT INF gPl?I,i TEA SUM  COU
Belgium (Flanders) X X X X
Belgium (Wallonia) X X X X X
Estonia X
Finland X X
Greece X
Italy X X X X X
Lithuania X X
Malta X
Netherlands X X X
Portugal X X X
Romania X
Slovakia X

On the other hand, some study authors noted that although, in theory, an ICT-based education
had great potential, advantages, and opportunities for differentiation, learning methods, and
feedback; however, a long-time application of distance learning caused various problems resulting
in undermined learning outcomes (Iterbeke et al., 2020).

Table 3. Growth of additional costs per student.

Country Growth of additional costs per student percentage
Belgium (Flanders) 4.82%
Belgium (Wallonia) 0.43%
Estonia 4.77%
Finland 1.59%
Greece 2.16%
Italy 3.96%
Lithuania 0.68%
Malta 9.15%
Netherlands 32.22%
Portugal 13.55%
Romania 0.80%
Slovakia 0.05%
AVERAGE 3.06%

Notably, the evaluation and measurements of students' knowledge levels done after the first
wave of the Covid-19 pandemic did not show such a significant decline. However, the subsequent
measurements of the student's knowledge level indicated a more substantial reduction in the
knowledge level. Due to this fact, according to other authors, from September 2020, human capital
formation was linked to income (Chetty, 2014), employment (Currie and Thomas, 2001), and general
well-being (Hanushek and Woessmann, 2020). According to Kaffenberger, theoretical models show
that a decrease in student knowledge level was observed later over time (Kaffenberger, 2020).

The experts of the European Commission, K. De Witte and M. Smet, stated that the funding
allocated to eliminate the damage caused by distance learning to students was insufficient (Witte and
Smet, 2021).

In addition, it is also shall be noted that when assigning additional funds to students to eliminate
and fight the damage caused by distance learning, financial allocations in most European countries
were very limited:
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According to the allocated funds as a percentage of GDP to solve the problem, Lithuania stands
out, having allocated more than twice of funds (1.93%) compared to others, but this, however, was
not sufficient to overcome the challenges. Slovakia allocated the least funds (0.002 %) (World Bank,

2002) (Table 4).

Table 4. Funds allocated to fight the pandemic in the field of education as a percentage of GDP.

No.

Country

GDP in 2022, in billions of US

Allocated funds, as a percentage of

dollars GDP
1. Belgium 579 0,09
2. Estonia 38 0,09
3. Finland 281 0,06
4. Greece 219 0,06
5. Italy 2000 0,09
6. Lithuania 70 1,93
7. Malta 18 0,17
8. Netherlands 991 0,92
9. Portugal 252 0,39
10. Romania 301 0,01
11. Slovakia 115 0,002

The evaluation of the emerging challenges caused by the Covid-19 pandemic cleared a need for
creating a model for the distance learning (re)organization that could help eliminate the negative
impact of the coronavirus on the student's education, physical and mental health, and socialization

(Table 5).

Table 5. Distance learning exit model.

Action Aim Method Time Remedial Time used Cos
used for measures for the tsin
evaluati implementa eur

on tion of 0s
measures per
hou
T
Student IQ To define Wechsler 60 min ~ Wechsler Short 60 min per 45
Evaluation student IQ Short IQ per IQ Scale, person
changes Scale or person  testing of all
similar students
method
Evaluation of  To define Analysis of 3 hours Prepared plan 80 hours 10
students' student student of measures
learning learning learning provides for
achievements  results and achieveme the following:
and progress  learningload  ntsat - measures for
situation changes school improving the
Research quality of
instrument teaching and
isa learning
research (applied
questionna educational
ire methods,

assessment,
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(appendix attendance,
No. 1) etc.)
- student
assistance/supp
ort measures
(consultations,
support plans,
cooperation
with parents,
etc.)
- means of
regulating
students'
workload
(assignments
for assessment,
homework, the
competence of
students'
learning ability,
etc.)
Identifying To identify Analysisof 8hours Based on the 80 hours per 10
gaps in gaps in the students' results, subject
students' knowledge of  learning preparing/adju
knowledge students that  achieveme sting
were caused nts at individual
by distance school learning
learning Subject programs
knowledge according to
verification subjects,
tests providing
individual
support/gap
measures for
students
Evaluation of  To determine  Research 90 min  Acquisition/ren - 15
the available  the current instrument tal of required
IT state of the isa infrastructure
infrastructure  available IT research tools/measures
and provision infrastructure  questionna
and provision ire
of teachers (appendix
and students  No. 1)
with IT
equipment
and tools
Evaluation of = To determine  Research 90 min - - 15
digital the instrument Acquisition/ren
learning presentation isa tal of the
environment  and adequacy research necessary
and content of digital questionna digital learning
learning ire environments
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environments  (appendix - Training of
and content No. 1) students and
used teachers in the
use of digital
environments
- Joint
agreements on
the purposeful
use of
environments,
methods, and
means of
content
presentation
Evaluation of  To identify Research 90 min - Organization 24 hours 10
teacher and teacher and instrument of necessary
student digital student digital isa training
competency competency research - Incorporating
gaps gaps questionna elements of
ire digital
(appendix competence
No. 1) development
SELFIE into subject
tool curricula
recommen
ded
Identification =~ To identify Research 90 min  Based on the 180 hours 10
of gapsinthe  gaps in the instrument results of the
teaching, distance isa survey, the
learning, and education, research following
assessment learning, and  questionna measures are
processes in assessment ire planned:
distance process (appendix - elimination of
learning No. 1) gaps in
students'
learning
(measures to
compensate for
subject
knowledge and
learning losses)
- changes in the
existing
procedure for
assessing
students'
achievements
and learning
progress
Evaluation of  To identify Research 90 min  Provision of 90 hours 10
assistance/sup existing instrument individual
port measures assistance/sup isa assistance/supp
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for teachers port measures research ort measures
and students  for students questionna for teachers
and teachers ire and students,
(appendix summer
No. 1) camps, etc.
Determining  To evaluate Research 90 min  Based on the 80 hours 10
student students' instrument results of the
engagement motivation isa study, to
in the distance and level of research adjust/create
learning cooperation questionna the student
process during ire motivational
distance (appendix system,
learning No. 1) including the
elements of
distance
learning that
increase
student
motivation and
cooperation
(e.g., uploading
and storing
lesson material
in digital
environments,
providing the
possibility of
consulting with
teachers in a
distance
learning
environment,
organizing
hybrid/mixed
education, etc.)
Evaluation of  To evaluate Research 90 min  Based on the 90 hours 10
students' changes in instrument study and
physical state  students' isa physical
physical research capacity
activity questionna evaluation
during ire results:
distance (appendix - to assign
learning No. 1) more tasks
Tests for during physical
the education
evaluation lessons that
of student strengthen the
physical weakest
capacity components of
physical
capacity (HR,

muscle
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strength,
endurance,
flexibility,
balance, etc.)

- to cooperate
with students'
parents in
providing
recommendatio
ns on measures
to improve
children's
physical
activity

- to organize
physical
activities
during lessons
and breaks;

- to purchase
ergonomic
school
furniture (e.g.,
adjustable
height desks)

Evaluation of
students'
social-
psychological
state

To evaluate
the need for
students'
social-
psychological
assistance

Research
instrument
isa
research
questionna
ire
(appendix
No. 1)
Performing
secondary
data
analysis

90 min

- Psychologist
and social
worker-teacher

48 hours per
student

consultations

- Child Welfare
Commission’s
(VGK) student
support plans.
- Student
involvement in
activities for
the
development of
social skills
(preventive
programs,
social projects,
social skills,
educational
groups, non-
formal
education
activities, etc.)

10

Moreover, it should be noted that when comparing the increase in funding with the previous
one in 2017, the highest growth was observed in the Netherlands, while Lithuania being in second

place, dropped sharply towards the end of the list (Table 3):
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Taking international practice and research into account, we created a distance learning exit
model to eliminate the damage caused by distance learning to students' knowledge, mental and
physical health, as well as students IQ. In the case of Lithuania, we also evaluated the need for
funding to implement this model.

Notably, the increase in financing after the pandemic period in Lithuania was minimal, and
compared to the previous period, it went up by only 0.68 %. Based on the evaluation of the common
need for funds results by applying the model created as the example of Lithuania, the funding per
student amounts to 6,795 euros when calculating the teacher's salary at 10 euros per hour. According
to the 2023 data in Lithuania, there were 344,420 students in 2022-2023.

Therefore, considering this fact and in order to apply the created exit model to eliminate the
pandemic-caused adverse consequences in education, a total of 2,340,333,900 euros would be needed
for the entire number of students.

4. Discussion

Many countries researched in this study did not divide the problems caused by the coronavirus
into stages and therefore allocated the funds to general financing (GEN). The funding was often
directed to facilitating access to distance learning, i.e., purchasing IT equipment for distance learning,
creating programs, etc. Notably, this was also distinguished by the majority of analyzed authors and
the structure of funds allocated to the education sector they surveyed. We though studied the
problem in more detail. As a result, with the detailed analysis of both positive and negative
consequences of distance learning, we could distinguish the damage caused by distance education to
students’ physical and mental health, socialization, and knowledge. Based on the conducted research,
we created a distance learning exit model and provided an algorithm for its application. Also, we
assessed the financial need for the model application.

The conducted studies showed that in order to apply the created model fully, 6,795 euros should
be intended for each student. The required budget can be estimated depending on the number of
students in the country. It should be noted that depending on each country's curriculum, the model
can be adjusted, and the hourly salary of teachers must also be taken into account. The financing of
the model was evaluated based on the actual circumstances in Lithuania, and respectively, an hourly
pay of 10 euros for teachers was intended.

5. Conclusions

e In response to the crisis caused by the pandemic, many EU member countries increased the
education budget to finance short-term and long-term damage to students' knowledge.
Additional set funding ranged from 2 euros per student in Slovakia to 2,795 euros per student
in the Netherlands. The median was 163 euros. Relating these amounts to current expenditure,
we see that this corresponds to an increase in public spending on education of 0.05% in Slovakia
and 32% in the Netherlands. The average increase was around 3% (Witte and Smet, 2021).

¢ Notably, many countries understood that the right way to deal with the COVID-19 pandemic
challenges in education was to provide students and teachers with IT equipment, devices, and
tools which used the primary funding.

e  After evaluating the common need for funds results by applying the model created as the
example of Lithuania, the funding per student amounted to 6,795 euros when calculating the
teacher's pay of 10 euros per hour. Taking into account the fact that according to the data of 2023,
there were 344,420 students in Lithuania in 2022-2023, therefore, in order to apply the created
model of exit from the pandemic, 2,340,333,900 euros would be needed for the entire number of
students.

e  According to the allocated funds from the GDP to solve this problem, Lithuania stood out,
having allocated two times more funds (1.93%) than others, but it was insufficient to solve the
challenges. Slovakia allocated the least amount of funds (0.002%).

e In order to implement a sophisticated distance learning exit model, the funds allocated to the
education sector are insufficient.
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e  The conducted studies showed that to apply the created model fully, the amount of 6,795 euros
per student should be intended. The required budget can be estimated according to the number
of students in each country. It should be noted that depending on each country, the curriculum
model can be adjusted, and the hourly pay of teachers shall also be taken into account. The
financing of the model was evaluated and estimated based on the actual circumstances in
Lithuania, with a provided hourly pay of 10 euros for teachers.
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