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Abstract: Distance education has gained great interest during the COVID-19 pandemic, when schools
all over the world faced the challenge of transferring the traditional education processes to digital
platforms. In this context, school communities not only discovered the new opportunities, but also
encountered a number of problems when trying to provide high quality distance education and
minimise learning losses for students. The rapid transition to distance education has had a negative
impact on the academic results and daily routines of the students from all social groups, especially
socially vulnerable families. Thus, it has become relevant to research various aspects of students’
learning losses. The purpose of this article is to theoretically substantiate the algorithm intended for
assessing the effects of distance education on students’ academic results. The research was based on
the methods of scientific literature analysis, secondary data analysis, theoretical modelling, inductive
content analysis, and expert evaluation. The algorithm is intended for general education institutions.
Results: After conducting scientific literature and secondary data analysis, the theoretical model
for assessing the effects of distance education on students’ academic results was developed and
substantiated. The model consists of four structural parts, represented by 11 criteria, which reveal the
effects of distance education in general education following the appropriate algorithm.

Keywords: distance education; learning losses; theoretical assessment model; algorithm

1. Introduction

Recently, with the acceleration of the digitization process, distance learning is gaining
an increasing role in education. Although distance education has been applied in higher
education and non-formal education for a long time, it has been little spread or in most
cases not applied at all in general education institutions. Distance learning/education has
gained great interest during the COVID-19 pandemic which caused the greatest disruption
of the education and training processes worldwide [1]. Distance education is defined “as
an education system based on the Internet and interactive technologies to enable teachers
and students from different locations to meet in real time” [2]. Schools all over the world
faced the challenge of transferring the traditional education processes to digital platforms
in a short period of time. In this context, school communities not only discovered the new
opportunities of transforming the traditional education processes, but also encountered a
number of problems when trying to provide high quality distance education and minimise
learning losses for students.

Different countries have different experiences in organising distance education. Pre-
vious studies, focused on the effects of distance education, reveal that the very great
difficulties were encountered by developing countries. Many previous studies highlight
the negative effects of distance education not only on academic results, but also on the daily
routines of students and their family members. The OECD [3] and UNESCO [4,5] analyse
the negative effects of school closures on various aspects of students’ lives, including their
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health condition. The UNESCO [5] focuses on the special educational needs of the disabled
students and emphasises the risk of exclusion and other social difficulties, faced by this
group of students.

When implementing the project “Distance education of children during the COVID-19
pandemic: threats and opportunities from an ecosystem point of view: e-children”, the
researchers from Vilnius University (VU) addressed the effects of distance education on
the physical and mental development of the preschoolers and 1–8 grade students [6]. The
research finds that distance education has had a negative impact on the students’ emotional
state and physical health and has led to greater social isolation and lower motivation
to study.

According to the UNESCO [4], the rapid transition to distance education has had
a negative impact on the academic results and daily routines of the students from all
social groups, especially socially vulnerable families. The European Foundation for the
Improvement of Living and Working Conditions emphasises the economic problems:
higher monetary and time costs of childcare and education. Some other studies tend to
focus on the positive aspects of distance education [7].

Few previous studies, however, address the issues of assessing the knowledge gaps of
the students after their returning to schools, developing the learning loss compensation
mechanisms, and preventing occurrence of the similar learning losses in the future. The ad-
equate assessment of the knowledge gaps must be based on a reliable theoretical model and
an appropriate algorithm. Then it can effectively contribute to knowledge improvement.

The major purpose of this article is to theoretically substantiate the algorithm intended
for assessing the effects of distance education on students’ academic results. In the paper,
the algorithm is understood as “systematic procedure that produces—in a finite number of
steps—the answer to a question or the solution of a problem” [8].

The research, introduced in this article, was based on the methods of scientific literature
analysis, inductive content analysis, and expert evaluation. It helped to develop and
theoretically substantiate the model intended for assessing the effects of distance education
on students’ academic results. The model consists of four structural parts, represented by
11 criteria, which, in their turn, are assessed by employing the appropriate algorithm.

2. Literature review
2.1. The Negative Effects of Distance Education

Most previous studies tend to emphasise the negative effects of distance education
on students’ learning and academic results. Some authors focus on lower motivation and
its determinants. For instance, Seaman et al. [8] analysed the impact of distance learning
on the results obtained in the higher education faculty, operating in the STEM area. Their
study finds that most of the respondents had no experience of distance learning before
the COVID-19 pandemic. The lack of motivation and academic integrity in the process of
distance education were identified as the major problems. In addition, the study reveals the
importance of the resources, such as computer technologies, a reliable Internet connection,
etc., on the quality of distance education [9].

Skliarova et al. [10] conducted the study on the online teaching strategies appropriate
for blended and face-to-face higher STEM (science, technology, engineering, and mathe-
matics) education at the university of Aveiro. The researchers note that a properly selected
teaching strategy leads to greater students’ motivation and engagement, helps to build the
positive relationship with students, and contributes to teacher and student satisfaction. The
results of the empirical research also indicate that most of the respondents prefer studying
in a physical place rather than at a distance; it is difficult to motivate students, ensure
the feedback, and be in touch with students and colleagues. The teachers emphasise the
importance of extra time: they need more time to properly prepare for distance teaching.
The problem of unethical behaviour is also noticed.

Skliarova et al. [11] researched the online teaching and learning practices from a
students’ perspective. Their research finds that students’ motivation and engagement
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are greatly affected by the study environment: innovative, interactive, and attractive
methods of distance education, shorter lessons, and more practical tasks. It should be noted
that distance education is also associated with challenges: primarily, a loss of students’
concentration, a lack of a personal contact, and technical issues.

Coman et al. [12] analysed the online teaching and learning from a students’ perspec-
tive in higher education during the COVID-19 pandemic. The researchers collected and
analysed the answers provided by 762 students at two largest Romanian universities. They
found that technical issues are the key challenge, followed by the problem of teachers
lacking technical skills for distance education, and inappropriate teaching methods which
are not adapted to the digital environment. The poor communication with teachers, as well
as the lack of this communication, were categorised as least significant.

Futterer et al. [13] investigated the components of the effective distance teaching, and
analysed how it is affected by technology familiarity at secondary schools in Germany. The
authors examined 729 reports, provided by 729 ninth-grade students who were enrolled
for two subjects (mathematics and German). The findings revealed that merely being
acquainted with technological tools is insufficient, and it is crucial to comprehend the bene-
fits of technology in enhancing pedagogy in a virtual classroom, as is done in traditional
face-to-face classrooms.

Vit [14] investigated the impact of the pandemic-induced distance learning on the
capacity of educational institutions to prevent learning losses in Hungary.

Distance education led to a decrease in students’ physical activity, communication
with peers, and a lack of personal space at home. Students tended to spend longer hours
at their computers both during their lessons and free time, which could have led to sleep
disorders and other mental health problems [15].

Cappelle et al. [16] focused on the effectiveness of distance learning in India during the
COVID-19 pandemic. They investigated which technologies and distance learning methods
were used after the school closures, and what effects they had on students and their parents.
The analysis revealed that the perception of learning was affected by three major factors:
the frequency of a teacher contact, the learning modality, and utilisation of the students’ free
time. The author also notes the role of the state policies. They argue that the clear standard
procedures for managing the digital content, as well as the effective implementation of
these procedures, can positively affect the process of distance learning/teaching. The study
provides the rapid assessment, based on the telephone survey.

Bonal et al. [17] investigated the impact of the school closures on the learning gap
observed between the children from different social backgrounds in Catalonia. The study
was based on 35,419 responses, collected through an online survey which was administered
to families with children aged 3–18 from 26 March to 30 March 2020. The study revealed
that the children from different social backgrounds had different educational potential: the
children from socially disadvantaged families had fewer opportunities for learning and
extracurricular activities, while the children from the families with higher economic, social,
and cultural capital tended to participate in the activities which could be transferred to
the digital space (e.g., artistic activities, learning foreign languages, etc.). Nevertheless,
the children from the families with lower economic, social, and cultural capital were more
likely to engage in sports. When assessing how often parents tended to stop extracurricular
activities for their children, the authors found that the families with lower economic capital
were more likely to do that because of the higher costs.

Vidergor [18] researched how teachers’ innovativeness affected their distance teaching
autonomy, accountability, and practices. A total of 200 teachers, representing elementary
and secondary schools in Israel, participated in the survey, and were asked to fill in a
questionnaire. The results revealed that teachers’ work experience directly affected their
self-innovativeness, with older and more experienced teachers perceiving themselves as
more innovative in distance education, compared to less experienced colleagues. The
second finding was that professional development tended to affect distance education prac-
tices but had no effect on teachers’ innovativeness. The study proposes that the increasing
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innovativeness of teachers can positively affect their autonomy and accountability and
contribute to more high-quality distance education practices. Thus, the authors recom-
mend directing the programs of professional development towards promoting teachers’
innovativeness and creating new combinations for hybrid teaching.

Maatuk et al. [19] found that the quality and effectiveness of distance education are
significantly affected by the technical and financial support, staff training, better working
conditions, the technological basis, skills, copyright protection, and professional develop-
ment. Their results also indicate that distance education tends to increase the workload,
especially for learners. Although distance education requires additional financial and
material resources, some positive aspects, such as improving computer literacy, can also be
envisaged. For successful distance education, it is necessary to pay attention to the different
basic preparation and motivation of the learners.

Jusienė et al. [20] argued that distance education led to many challenges in terms of
academic ethics because teachers hardly had any tools/methods to control their students.
The tasks were not adapted to the mode of distance education, which made it easier for
students to cheat. The academic ethics depended on the integrity of students, the attitudes
of their parents, and the ability of teachers to lead and control their classes.

Klisovska et al. [21] found that distance education posed many challenges to students
because most of the work had to be done on the computer, while previously it had been
done in notebooks. Thus, students needed some time to get used to the new system.

Summarising, the literature analysis revealed the following negative aspects of dis-
tance education (see Table 1):

Table 1. Negative aspects of distance education.

Number Negative Aspects of Distance Education

1
Social inequality: children from social risk families had less potential for learning
because they were lacking study-favourable conditions and full meals which had

been provided in schools.

2 Lower motivation: not being motivated directly, students lost their motivation
to study.

3

Increased workload for teachers and stress caused by innovations: when schools
were closed unexpectedly and for an indefinite period, teachers were confused
on how to perform their functions properly, how to communicate, and how to

provide educational assistance to students. The transition to distance education
platforms was often incoherent and stressful.

4
Parents were not ready for distance and home education: when schools were

closed, parents were often asked to help their children study at home, but not all
parents have the appropriate knowledge, skills, and resources.

5

Challenges in creating, maintaining, and improving distance education: the need
for distance education emerged unexpectedly, and the current distance

learning/teaching platforms had not been adjusted to the intensive use. The
emergency transition from class to home education posed challenges to both

people (teachers, students) and technologies (the increased loads for the Internet
and computer equipment).

6
Poorer childcare: having no other choice, working parents tended to leave their
children alone, which might have led to risky behaviour, including greater peer

exposure and substance use.

7
Greater economic losses: working parents often tended not to go to work to be
able to take care of their children, which resulted in wage losses and/or negative

productivity changes.

8
Social isolation: schools are places of social activity and human interaction.

When they are closed, many children and young people lack the social contact,
which is essential for learning and development.
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Table 1. Cont.

Number Negative Aspects of Distance Education

9

Challenges in evaluating academic results: planning of the tests and exams,
which are followed by the transition to a higher grade or a higher study level,

calls for innovative solutions. It is not uncommon to postpone or cancel an exam.
Disruptions in the evaluation process are stressful for students and their families

and reduce the motivation to study.

10

Academic ethics issues: distance education posed many challenges in terms of
the academic ethics; teachers hardly had any tools/methods to control their

students. The tasks were not adapted to the mode of distance education, which
made it easier for students to cheat. The academic ethics depended on the

integrity of students, the attitudes of their parents, and the ability of teachers to
lead and control their classes.

Other studies, however, highlight the positive aspects of distance education.

2.2. The Positive Effects of Distance Education

Distance education became a necessary alternative to traditional education during
the COVID-19 pandemic. According to Smith [22], distance education offered certain
advantages in this unusual period. Above all, distance education ensured the continuity of
studying. Brown [23] argued that even if schools were physically closed, and students were
isolated in their homes, distance education provided an opportunity to continue education,
which helped to prevent a major break in education and supported the academic progress.
In addition, distance education contributed to the use of digital technologies and digital
literacy. Johnson [24] argued that this crisis forced schools and students to quickly adapt
to the new reality and acquire the necessary digital skills. This can provide the long-term
benefits as digital competences are becoming increasingly important nowadays.

Jusienė and Būdienė et al. [20] found that distance education:

• reduced fatigue and the somatic symptoms, which are related to getting up early in
the morning, a busy schedule, and the school stress, in some children (especially in
grades 5–8);

• improved the digital competences of all children;
• involved parents in the education of primary school students;
• allowed parents to get acquainted with the abilities and characteristics of their children

in primary schools and pro-gymnasiums;
• improved parents-children relationship and children’s well-being, if parents experi-

enced less work-related stress and had lower workload;
• created the natural preconditions for the development of teachers’ general and pro-

fessional skills, in particular, in the areas of information and computer technologies,
communication, self-management, and languages;

• forced teachers to refine and update the educational content and process with con-
sideration of the necessity to shorten the screen time, availability of the new forms
of resources and information, students’ digital competences, and the increased need
for cooperation;

• facilitated the individualisation and differentiation of education, when different con-
tact time was set for the motivated students with high learning potential, and the
students with lower achievements and/or special educational needs who needed
individual assistance;

• contributed to the renewal of the technical tools which could be used for both distance
and face-to-face education;

• accelerated the supply of students and (partially) teachers with technical equipment
for distance learning/teaching;

• allowed to test different distance learning/teaching platforms which could be used in
the future;
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• strengthened the cooperation between the school and the family—parents were in-
volved in children’s education, common challenges shaped the positive attitudes of
school administrators, teachers, and parents to mutual communication;

• highlighted the importance of a teacher’s work, and thus stimulated the respect for a
teacher’s profession.

The study conducted by Gaidelys et al. [25] revealed the following positive aspects of
distance education: when studying at home, students feel more comfortable, they can get
the necessary help, record lessons, and review them later, and select a quiet and comfortable
environment for studying. The authors also note that a safe home environment created the
preconditions for students to feel psychologically calmer and safer.

Distance education provides flexibility for students and teachers. As noted by Johnson [24],
online classes allow students to learn at their own pace and reduce transportation and
lost time costs. Teachers can adapt teaching materials to the needs of different students
and use various interactive tools which stimulate students’ involvement in the teach-
ing/learning process.

Distance education can open new learning/teaching opportunities. According to the
research by White et al. [26], virtual environments and learning/teaching platforms can
provide access to a variety of educational resources regardless of a geographic location.
This allows students to get to know different cultures and languages.

Klisowska [21] summarised that distance education is an excellent form of learn-
ing/teaching because it possesses many advantages, such as time saving and access to
various materials, but it requires teachers’ dedication to encourage students to expand their
knowledge, as well as students’ self-control and motivation.

Distance education can become an effective educational model on the condition that
the appropriate infrastructure, staff training, and flexible structures that facilitate decision
making are developed even after the pandemic and informal communication channels are
available [24,27–30].

Summarising, the literature analysis revealed the following positive aspects of distance
education (see Table 2):

Table 2. Positive aspects of distance education.

Number Positive Aspects of Distance Education

1 Continuity of education: distance education allows to continue studying
regardless of one’s location.

2 Improved digital literacy and IT competences: students and teachers were forced
to improve their skills and acquire new competences.

3 Reduced fatigue: students did not have to get up early, or travel (sometimes long
distances) to school.

4
Parents were involved in their children’s learning process: after schools were

closed, parents were often asked to help their children study at home, and they
became more familiar with the educational process.

5 Improved communication between students and parents: parents tended to
spend more time with their children and assisted them.

6
Teachers renewed their material presentation skills: having no other choice,

teachers tended to look for innovative ways to present the material in a more
interesting and targeted manner.

7 Improved personalisation and differentiation. Teachers discovered new ways to
personalise teaching.

8 Renewal of the IT base: schools were forced to renew their current IT resources,
acquire the new equipment, and supply it to the teachers and students.
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Table 2. Cont.

Number Positive Aspects of Distance Education

9 Improved cooperation between the school and the family: parents were forced to
communicate with teachers and school administration more actively.

10 Increased respect to a teacher’s profession: parents could observe the teaching
process and see the teachers’ effort.

On balance, the literature analysis proposes that distance education has had both posi-
tive and negative effects. Thus, it would be relevant to have a comprehensive instrument
which would allow to assess the multi-sided consequences of distance education.

3. Assessment of the Effects of Distance Education

To assess the consequences of distance education, it is necessary to have reasonable
criteria. Previous studies cover different aspects which affect organising and conducting
distance education, and which can serve as prerequisites for selecting the assessment criteria.

Having conducted the analysis of distance learning in China during the outbreak
of COVID-19, Huang et al. [31] found that distance learning/teaching was based on the
strategy of distance education. The strategy covers six major aspects: (a) infrastructure,
(b) education tools, (c) education resources, (d) teaching and learning methods, (e) services
to teachers and students, and (f) cooperation between schools and governments.

Timmons et al. [32] focused on the uncommon challenges which were related to
distance education in kindergartens and primary schools. Their data analysis disclosed five
major aspects which significantly affected students’ academic results: equal opportunities,
synchronous and asynchronous teaching and learning, social and emotional effects on
students, the impact on academic achievements, and the impact on parents/families.

Having analysed the SELFIE self-analysis tool and the results of previous studies, in-
cluding the latest foreign findings, Daukšienė et al. [33] detected the following areas where
adjustments must take place to ensure the effective distance education: 1. Strategy, manage-
ment and administration; 2. Information technology (IT) infrastructure; 3. Digital content
of teaching/learning; 4. Digital competences and continuous professional development;
5. Learning, teaching and assessment in the digital space; 6. Support system for students
and teachers; 7. Partnership, cooperation and networking; and 8. Quality assurance.

Gaidelys et al. [25] identified the following factors which affected distance educa-
tion: IT and infrastructure; teaching/learning and assessment; assistance to teachers and
students; educational content; cooperation; physical and mental health; involvement of
students; digital competences; study environment; and organisation.

The literature analysis allowed to draw four blocks (learning/teaching outcomes and
results; process; infrastructure and assistance tools; and effects on one’s physical and mental
health), which integrate the major factors, proposed by the relevant scientific literature,
into a logical scheme for assessing the effects of distance education (see Figure 1).

This scheme served as a basis for developing the research algorithm.
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The blocks and linear arrows represent the research process, while the result of a stage
is presented in parentheses. The major stages of the research process are described below.

The relevant scientific sources were selected from the scientific research databases
(SCOPUS and Google Scholar). The selection was conducted by employing key words and
search filters.

The systematic review of the scientific literature is defined as a systematic literature
review as a systematic analysis of scientific literature, when the most relevant scientific
studies are selected with consideration of the predetermined criteria. The analysis of
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scientific articles was the main method of data collection in this study. As mentioned above,
the selection of the relevant articles was conducted in the SCOPUS and Google Scholar
databases. These databases provide the reliable, high-quality research results, and are rich
in the relevant scientific articles.

Research Procedures

A bibliographic search in the SCOPUS database was conducted in February 2023.
The search was based on the following descriptors: Education (title), Distance learning
(title, abstract, keywords), Issues (title, abstract, keywords), Positive and negative aspects
of distance education (title, abstract, keywords). The articles had to be: (1) in English,
(2) published in a peer-reviewed scholarly journal, and (3) in open access. The empirical
studies had to be conducted in the period 2020–2023.

After the automatic data selection in the SCOPUS database, the selected articles were
saved in Excel, where they were assigned serial numbers. Following the procedures,
35 sources, relevant for further analysis, were selected. The reports of the relevant scientific
research projects and the reviews provided by international organisations, such as the
OECD and UNESCO, were also selected for the analysis (they were extracted by employing
Google Search engine).

The method of text analysis was used for identifying the relevant criteria, which were
categorised as the positive or negative aspects of distance education.

The third stage covered the inductive content analysis, which allowed to integrate the
structural parts of the algorithm. Induction (Lat. inductio—introduction; English—induction;
German—induktion) refers to a way of thinking, when partial statements, cases, and features
are taken into account to make a generalisation, and when the specific knowledge and
individual facts are considered to make general conclusions. Induction is one of the
methods of generalisation [34]. In the social sciences, induction is a method of inquiry,
whereby general statements or theories are derived from the research material. Induction
begins with specific observation and data collection, then particular theories or more
general propositions are derived from the findings, observations, and data analysis. The
major advantage of the inductive method is that it allows the derivation of new propositions
or theories which are based on the specific data or observations.

In the fourth stage, the developed algorithm was submitted for expert evaluation. A
total of 3 experts, representing different management levels in the Lithuanian education
system, were selected for the expert evaluation by applying the criteria-based selection.
The experts had to meet the predefined criteria and represented different areas: 1 expert
represented the area of the municipal education policy formation, 1 expert was the head-
master of the gymnasium which runs primary, basic, and secondary education programs, 1
expert was the headmaster of the gymnasium which runs secondary education programs,
and 1 expert was the headmaster of a primary school. A theoretical algorithm, developed
on the basis of the scientific literature analysis, was submitted for the expert evaluation.
For each part of the algorithm, the experts had to provide their observations concerning the
practical applicability of the algorithm. Considering the remarks of the experts, the authors
of this research adjusted the algorithm.

5. The Results of the Research

The scientific literature analysis, the logical scheme for assessing the effects of distance
education, and the expert evaluation allowed to develop the algorithm for assessing the
effects of distance education on students’ academic results. The algorithm considers the
effects of distance education on the learning outcomes/results, process, infrastructure and
assistance tools, and students’ physical and mental health. The algorithm comprises 11
steps (see Figure 3).
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Figure 3. The algorithm for assessing the effects of distance education on students’ academic results.

The area of the learning outcomes/results covers:

1. Assessment of students’ academic achievements and progress. The algorithm allows
to assess students’ academic achievements at the current moment, i.e., it considers the
academic results after distance education or during it. Then, the current results are
compared to the ones in previous periods. The changes in the study load during the
period of distance education are also considered.

2. Identification of the gaps in students’ academic knowledge. After assessing students’
academic achievements and progress, the gaps in their academic knowledge are
identified. The subject knowledge tests are used for this purpose.

3. Measuring students’ IQ. The Wechsler Abbreviated Scale of Intelligence (WASI) or a
similar method are applied to measure students’ IQ which is compared to the results
of previous tests.

The area of the process covers:

4. Assessment of teaching, learning, and evaluation during the period of distance educa-
tion. The algorithm allows to assess how teaching, learning, and evaluation processes
are organised and supported during the periods of distance education. The assurance
of objectivity and fairness is also considered.

5. Assessment of the gaps in the digital competences of teachers and students. Digital
competences play an essential role during the periods of distance education, and can,
therefore, be recognised as one of the prerequisites for successful distance education.
It is important that both teachers and students are properly prepared and able to use
IT. This step allows to assess the gaps in their digital competences, and reveals which
competences are insufficient and need to be improved.

6. Assessment of students’ involvement in the process of distance education. Distance
education requires significantly more awareness, motivation, and full involvement of
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students. On the one hand, it is important to apply inclusive teaching methods, while
on the other hand, students’ self-awareness and awareness need to be improved. In
both cases, it is necessary to understand which factors can promote involvement in
the process of distance education.

The area of the infrastructure and assistance tools covers:

7. Assessment of the current IT infrastructure and provision. Infrastructure and provi-
sion are another important factor in ensuring the smooth process of distance education.
Therefore, it is necessary to assess the current and the necessary IT infrastructure. The
assessment should be performed from two perspectives: what IT infrastructure is
required by teachers and students, respectively.

8. Assessment of the digital study environment and contents. The algorithm considers
the current study environment and allows to assess how it meets the expectations
of students and teachers, how the teaching material is presented, and whether it is
sufficient to achieve the desired learning/teaching outcomes.

9. Assessment of the assistance measures intended for teachers and students. The
algorithm allows to assess what assistance (if any) is provided to teachers and students
during the process of distance education.

The area of the students’ physical and mental health covers:

10. Assessment of students’ physical health. The algorithm allows to assess how stu-
dents’ physical activities changed during the process of distance education, and what
changes in students’ physical condition occurred as a result.

11. Assessment of students’ social and mental health. Distance education led to a reduc-
tion in students’ social contacts and physical activities, which had a detrimental effect
on their social and mental health. Thus, the assessment of students’ social and mental
condition would help identify whether the professional counselling and treatment
are appropriate.

It is clear that education will not return to pre-pandemic levels. Distance learning is
becoming an integral part of education. However, effective distance learning requires close
cooperation and involvement of all stakeholders [35,36].

6. Discussion and Conclusions

This analysis yields significant findings and carries both theoretical and practical
implications concerning the effects of distance education as part of general education
on students’ academic results. Even though distance education is not a novelty in the
general education system, it became a necessity in general education institutions during
the COVID-19 pandemic. Neither schools, students, and their parents nor educational
decision makers were adequately prepared for the mode of distance education in general
education institutions. In most cases, this has led to negative consequences, though some
positive effects can also be envisaged. Only with a clear understanding of the negative
consequences, one can look for solutions to eliminate the deficiencies and properly prepare
for distance education in the system of general education. Additionally, the factors that
generate the positive effects should be exploited and stimulated.

The theoretical part of this paper highlights the positive and negative aspects of
distance education. Distance education has opened up countless opportunities for learning,
and digitization of the educational content has become the inevitable future. Digital
education ensures the continuity of education when the traditional face-to-face lessons
cannot be conducted. During the COVID-19 pandemic, distance education not only ensured
the continuity of education, but also forced the participants of the educational process to
improve their digital competences, develop the IT infrastructure, and acquire the tools
necessary for studying/teaching online. In addition, distance education revealed the
significance of a teacher’s role, as well as the importance of the immediate cooperation
among parents, students, and educational institutions.
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Despite the positive effects of distance education, it has deepened the social and
economic inequality, decreased students’ motivation, increased teachers’ workload, raised
the issues of the evaluation of students’ progress and academic ethics, revealed parents’
unpreparedness to help their children with studies, etc. The abovementioned positive
and negative aspects of distance education have affected students’ academic results. In
many cases, the results of distance education are worse than those of face-to-face learning.
Considering this, it is necessary to understand the real consequences of distance education
and develop the methods to improve the situation.

This article introduces the algorithm for assessing the effects of distance education
on students’ academic results. The algorithm was developed on the basis of the findings
presented in previous scientific studies. It considers the effects of distance education on
the learning outcomes/results, process, infrastructure and assistance tools, and students’
physical and mental health.

The mode of distance education in the system of general education during the
COVID-19 pandemic is associated with reduced academic motivation [8–11], the lack
of digital competences of both students and teachers [13], and insufficient supply of the nec-
essary tools [16], which led to the changes in the common learning outcomes/results. The
adequate assessment of the learning gaps would allow to identify individual knowledge
gaps in a specific subject and develop the appropriate measures to eliminate these gaps.

Distance education is fundamentally transforming the processes of teaching and
learning, including the assessment of students’ academic knowledge [31]. It is no longer
possible to achieve good results with conventional methods adjusted to the mode of distance
education. The processes under transformation [33], digitalisation of the educational
content [24,26,27], as well as the integration of information technologies not only require
digital skills of teachers and students [20,24], but also tend to change the behaviour of the
participants of the educational process [32] in the digital space. The adequate assessment
of the process would provide the prerequisites for understanding which factors and tools
allow to ensure the high-quality involvement of students in distance education.

The assessment of the infrastructure and assistance tools would allow to see what
measures are needed to ensure the smooth process of teaching and learning in the case
of distance education. The appropriate infrastructure, assistance services to teachers and
students, as well as close cooperation between schools and governments [26,31] facilitate
distance education, increase its accessibility, and promote the development of digital skills.
The support provided by the administration of schools and national governments would
allow to switch to the mode of distance education with the least possible losses.

Physical and mental health is another significant aspect in the context of distance
education. Spending more time in the digital space, students devote less time to physical
exercises [15], communication with friends, and/or extracurricular activities, which leads
to major social and emotional problems [10,23] and physical health disorders [25]. Thus,
the assessment of students’ physical and mental health could help find the activities which
would contribute to its improvement.

Further research could cover a wider audience and the algorithm could be evaluated
not only by Lithuanian, but also by foreign experts. In addition, it should be noted that after
assessing the effects of the mode of distance education in the system of general education
on students’ academic results, the measures to improve the situation must be developed.
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of the National Health Council on 2 December 2020]. Available online: https://lt.mediavaikai.lt/confinement-results (accessed
on 25 February 2023).

7. Eurofound Education, Healthcare and Housing: How Access Changed for Children and Families in 2020; COVID-19 Series,
Publications Office of the European Union, Luxembourg. Available online: https://www.eurofound.europa.eu/sites/default/
files/ef_publication/field_ef_document/ef21012en.pdf (accessed on 15 May 2023).

8. Available online: https://www.britannica.com/topic/theorem (accessed on 10 April 2023).
9. Seaman, J.; Allen, I.E.; Ralph, N. Teaching Online: STEM Education in the Time of COVID. Bay View Analytics. 2021. Available on-

line: https://www.bayviewanalytics.com/reports/stem_education_in_the_time_of_covid.pdf (accessed on 20 December 2022).
10. Skliarova, I.; Meireles, I.; Tchemisova, T.; Cação, I.; Martins, N. Teachers’ Appreciation of Benefits and Shortcomings of Online

and Blended Higher STEM Education. Educ. Sci. 2023, 13, 338. [CrossRef]
11. Skliarova, I.; Meireles, I.; Martins, N.; Tchemisova, T.; Cação, I. Enriching Traditional Higher STEM Education with Online

Teaching and Learning Practices: Students’ Perspective. Educ. Sci. 2022, 12, 806. [CrossRef]
12. Coman, C.; T, îru, L.G.; Meses, an-Schmitz, L.; Stanciu, C.; Bularca, M.C. Online Teaching and Learning in Higher Education during

the Coronavirus Pandemic: Students’ Perspective. Sustainability 2020, 12, 10367. [CrossRef]
13. Fütterer, T.; Hoch, E.; Lachner, A.; Scheiter, K.; Stürmer, K. High-quality digital distance teaching during COVID-19 school

closures: Does familiarity with technology matter? Comput. Educ. 2023, 199, 104788. [CrossRef] [PubMed]
14. Vit, E. The ability of low- and High-SES schools to inhibit learning losses during the COVID-19 pandemic. Soc. Sci. Humanit.

Open 2023, 7, 100393. [CrossRef]
15. Wang, G.; Zhang, Y.; Zhao, J.; Zhang, J.; Jiang, F. Mitigate the effects of home confinement on children during the COVID-19

outbreak. Lancet 2020, 395, 945–947. [CrossRef]
16. van Cappelle, F.; Chopra, V.; Ackers, J.; Gochyyev, P. An analysis of the reach and effectiveness of distance learning in India

during school closures due to COVID-19. Int. J. Educ. Dev. 2021, 85, 102439. [CrossRef]
17. Bonal, X.; González, S. The impact of lockdown on the learning gap: Family and school divisions in times of crisis. Int. Rev. Educ.

2020, 66, 635–655. [CrossRef]
18. Vidergor, H.E. The effect of teachers’ self- innovativeness on accountability, distance learning self-efficacy, and teaching practices.

Comput. Educ. 2023, 199, 104777. [CrossRef]
19. Maatuk, A.M.; Elberkawi, E.K.; Aljawarneh, S.; Rashaideh, H.; Alharbi, H. The COVID-19 pandemic and E-learning: Challenges

and opportunities from the perspectives of students and instructors. J. Comput. High. Educ. 2021, 34, 21–38. [CrossRef] [PubMed]
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