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Abstract: The unprecedented situation of the COVID-19 pandemic has generated radical
transformations of the Romanian education system, forcing teachers as well as students to adapt in
a short time to new social conditions and to the online learning process. The paper analyzes the
sustainability of the e-learning system implemented in Romania during the pandemic, and it is based
on an opinion poll based on a questionnaire developed on three levels of schooling (middle school,
high school, and university), analyzed from three perspectives, teachers–students–parents,
and identifying the possible psychological effects on students, resulting from the corroboration
of social isolation with the online continuation of the educational process. Although before the
pandemic the e-learning system was rarely used by both students and teachers, the research results
indicate that students have accepted online learning, even if they find it less attractive than the
traditional education system. From the teacher–student–parent perspective, e-learning is an effective
sustainable learning solution in current and future conditions, but it requires good collaboration
between parents and teachers, careful monitoring of children’s/students’ behavior to identify and
combat possible effects determined by the changing way of learning and of social realities.

Keywords: e-learning; online learning; sustainable learning process; information technology;
virtual learning

1. Introduction

The rapid worldwide spread of the new coronavirus (COVID-19) has created unprecedented
challenges for safety, health, education, the economy, and job stability. According to UNESCO statistics,
in May 2020, 1.21 billion students, respectively 69.3% of their total number, could not return to schools
and universities [1]; thus, the closure of educational institutions generated significant social and
economic costs. According to UNESCO, the main effects generated by the closure of schools were [2]
(i) interruption of the educational process; (ii) compromised nutrition: school closures affect a significant
number of children and young people who rely on free meals or discounts offered in schools for
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food and healthy eating; (iii) confusion and stress for teachers: teachers are often insecure about their
obligations of identifying the optimal way to maintain connections with students to support learning,
and the transition to online learning platforms tends to be quite difficult and complex, presenting
both human and technical challenges; (iv) parents unprepared for online and home schooling: parents
often need to facilitate their children’s learning at home; (v) significant economic costs for working
parents, because they have to stay home for childcare during the closing period, but there may also be
gaps in childcare, in the case of low-income families who cannot afford a parent to stay at home to
ensure proper care of children; (vi) increasing drop-out rates: this is a challenge especially in the case of
prolonged school closures and when economic shocks put pressure on children to work and generate
income for families in financial difficulty; (vii) increased exposure to violence and exploitation; and (viii)
social isolation: schools are the hubs of social activity and human interaction, and by closing them
many children and young people lose the social contact that is essential for learning and development.
The effects of the COVID-19 Pandemic of 2020 on the dynamics of changes in interpersonal relationships
were analyzed by Antonini Philippe, R. Schiavio, and A. Biasutti M [3], in a study on teachers and
students in music and sports, whose results suggested the possibility of grouping in the following
dimensions: establishing a new relationship; working on a new form for the relationship; development
of functional, positive adaptations; and the development of non-adaptive, detached relationships.

In the context of the current COVID-19 pandemic that also affected Romania, economic and social
problems, determined by the reduction of the activity of economic entities and public institutions,
the reorganization of the activity of health services, social assistance, and especially education,
lead directly to increase the vulnerabilities of children, families, and communities by exacerbating
pre-existing risks, such as limited access to social services, health care, inequalities in access to
education, and poverty [4]. In order to continue school activities at national level, it was recommended
to implement online education, as a tool that contributes to the protection of the health of students
and teachers, as well as parents and grandparents. The parents of primary school students were faced
with an unprecedented situation, and their questions were: “Who do I leave my child at home with?
Who can keep an eye on him while I’m at work?” These unanswered questions created tension and
family conflicts, making the situation even more difficult for single-parent families. All the discussions
related to this topic have negatively influenced the children, as they do not have the ability to be fully
aware of these times. They developed feelings of guilt, fear, and uselessness and saw themselves
as their parents’ problems, in addition to the fact that they changed their routine and this change
again had a negative effect on their personal development. When the schools closed, they went into
a kind of “vacation” and so they gave up the daily schedule: they gave up waking up at the same
time, doing homework, participating in extracurricular activities, etc., without anyone telling them
what will happen in the future. In other words, the period in which all life was put on “break” led to
possible negative psychological effects.

The aim of the paper is to perform an analysis of the e-learning system implemented in Romania,
during the pandemic generated by the SARS-COV-2 coronavirus, between March and June 2020,
to highlight the perception of the main actors involved in the educational process (students, teachers,
and parents). The analysis is based on a questionnaire, developed on three categories of learning
(middle school, high school, and university). At the middle school level, the three-dimensional
e-learning system is analyzed from the perspective of student–teacher–parents. At high school and
university level, the analysis is elaborated two-dimensionally from the student–teacher perspective.
The topicality and innovative nature of the paper is supported by the analysis undertaken and by the
fact that an in-depth research is needed that can identify possible problems resulting from the exclusive
use of the online education system, because the time for ending the coronavirus pandemic and the
school/university year 2020–2021 can be based on the intensive use of the e-learning educational system,
or on the use of a mixed education system depending on the evolution of the pandemic in Romania.
The paper is structured as follows: introduction, literature review that presents a selection of research
relevant to the scientific approach undertaken, materials and methods, results, and conclusions.
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2. Literature Review

Online education can take place during pandemics [5], such as the current period when the
entire planet is affected by the SARS-COV-2 coronavirus. Online education provides unprecedented
access to learning opportunities, as evidenced by its role during the coronavirus pandemic of 2020 [6].
This model of education can contribute to democratization and to the evolution of the teaching act [7],
by the fact that students must actively participate in online courses to achieve significant results [8],
and the interaction between student–teacher–colleagues–digital course materials is essential and can be
achieved through simulation, research, role play [9], open discussions involving all participants [10,11],
student-centered education [12]. Factors that ensure the success of the online learning process are:
Information Technology and Communications (IT&C), the teacher and the student’s experience in
using IT&C. Although the teacher plays a central role in online education [13], the allocation of
time required for study and student discipline are factors influencing the educational process [14].
The online learning process can be achieved by combining recorded videos and live courses with
greater online interaction that can help reduce the impact of unstable networks and increase the active
participation of students [15].

Online education offers new courses, interesting learning methods and encourages students to
work at their own pace and enjoy the challenge, freedom, and independence that result from this
educational process [16]. Digital course materials remain up-to-date and can be updated at any time [17].
The creation of digital courses can be an opportunity for teachers to research and experiment with various
technologies for content presentation, to improve their digital skills, to stay in touch with the needs of
students [18]. Principles with high impact for online education are (i) high relevance between online
training design and student learning, (ii) efficient provision of online training information and active
student participation, (iii) adequate assistance provided by teachers to students, and (iv) emergency
plan for dealing with unexpected incidents of online education platforms [19]. Online education can
be especially useful for students with special needs, as they have unlimited access to learning [20].
Online education reduces potential problems related to gender, race, and other physical characteristics
that can lead to conflicts between students [21]. Online education is not about geographical constraints,
so students can learn from the best teachers no matter where they live and can participate in the best
schools in the world, regardless of geographical location [5]. In online education, small classes (groups)
through which the teacher can support personalized learning, building collaborative knowledge,
student-centered activity are formed [22]. Individual learning styles must be taken into account in
the instructional design model used in online education [22,23]. Developing the strategies needed for
successful online teaching and learning requires an understanding of learning styles and how they can
best be addressed in the online environment [24,25]. Online education saves costs for both students
and educational institutions [26], but the quality of online teaching and learning must be ensured [27].

The online educational process involves a multidimensional effort by the teacher to determine
a high degree of involvement of online learners, and student involvement can be established in online
learning through communication, constant feedback on student performance and critical discourse.
Connecting with students is essential in an online learning environment [28]. In the online educational
process, the online time spent by students is directly proportional to the teacher’s online time and
the prompt response of the teacher to questions about online activities carried out by students [29].
The guidance provided by the teacher generates a significant effect on the student’s learning process [30].
The learning performance of online students can be assessed by the following indicators: course logins,
lesson reading, lesson quiz activity, and lesson quiz scores. In order to increase the performance of
online education, from the point of view of pedagogy, students should be encouraged to complete as
many online lessons as possible, including tests, to take tests before, during and at the end of the course.
All these considerations can generate higher grades, which is a gain for both students and educational
institutions [31]. Online education contributes to the development of communication skills, as every
student and teacher must communicate, and communications must be clear [32]. Students prefer
interactive tutorials to online lectures or materials, which they can access on their own as needed.
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They also mainly access the online material that they think will be most useful for obtaining higher
grades and prefer online materials that are related to the results of the assessment, rather than those
intended for a better understanding of the course [33].

The quality of the platform used in the educational process has a favorable effect on the performance
of students in online education. The quality of data and the quality of learning units, systems, services as
well as compatibility with the needs and expectations of students can contribute favorably to increasing
user satisfaction and effective use of the online education system [34], as well as to accepting
opportunities generated by the online learning process [35]. Jordan, C. notes that activities conducted
through the Moodle platform foster a constructivist approach (constructivism is a way of knowing
where students collaborate, reflect, and use their own experiences to build new knowledge) of learning
and can provide students with types of learning. learning experiences, they want. The effectiveness
of online activities depends largely on the role of the teacher in designing and directing the online
learning experience [36]. Through the analysis of a course conducted through the Moodle platform
Han, Y., Wei, S., and Zhang, S. (2015) find that learning analysis is effective in supporting tutors’
reflection on online teaching and interactive learning, causing tutors to focus on key teaching and
learning activities [37]. Small, F., Dowell, D., and Simmons, P. (2012), following the research conducted,
finds that the tools that allow instructors to communicate with students and vice versa are more
important for students and more satisfying for them than the tools that allow students to interact with
each other [38]. Biasutti M. highlighted the aspects associated with satisfaction resulting from the
use of a collaborative e-learning module such as collaborating, comparing ideas, the usability of the
platform, group planning, and workload management, etc. [39].

E-guests can facilitate students’ learning process, as they bring practical experience to the
online educational environment. E-guests from different regions offer students an opportunity to
learn from specialists they would not necessarily have access to in the traditional classroom [40].
Haythornthwaite, C. believes that learning outcomes can be associated with connectivity through
online networks and through the open online exchange of information in the context of various
contemporary information practices. Thus, the learning process can be seen as a social network
relationship, an interpersonal relationship and a result of interaction and connectivity and how network
connectivity can be used as input for designing new learning environments [41].

The online learning experience becomes more attractive for online learners if a positive
learning environment is created and maintained, multicultural learning communities are built [42],
constant feedback is provided in a timely manner; and the appropriate technology is used to deliver
the course content [43,44]. An online learning environment must be culturally inclusive, so there is
a direct relationship between students’ cultural aspects and the organizational, technological and
pedagogical components of online learning that can help improve the quality of learning for all
students [45]. Heather Robinson, Maha Al-Freih, and Whitney Kilgore highlights the role of emotions
in the online learning process, through the prism of care theory. A strategy must be developed and
implemented having as fundamental elements the way students are cared for, the specific behaviors
of the teacher and the elements of the course design that support the emergence and maintenance of
a climate of care in an online learning environment [46]. Vikas Gupta and Namita Jain believes that
the online education model cannot completely replace the traditional educational model, but rather
can complement it by providing a complex experience for students and teachers. At the same time,
the existence of a mixed educational model, in which the best online and offline methods are used can
turn into an optimal experience for stakeholders [47]. Wdowik, S. believes that a blended learning
system can enable the teacher to be more accessible, supportive, to expect and support high standards
of education, to offer challenging activities that can generate various interactions and to promote the
development of more raised to improve the level of the educational process. The blended learning
system contributes to increasing the involvement of students, the quality of student learning and their
educational experience [48]. Zhang, T.; Shaikh, Z.A.; Yumashev, A.V.; Chłąd, M. note from conducted
research [49] that the success of distance education is based on the use of smart technologies and
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self-adjusting learning strategy. The results of learners’ progress in self-assessment suggest that learning
success has been achieved through: optimized structure based on levels of learning content; a strong
student involvement; focus on practical skills; a flexible approach to social interaction; personalized
guidance; ease of use of advanced technologies; and a progress-oriented approach. The self-regulated
e-learning model needs to be improved to cover a wide range of digital tools and to fit an independent
online platform.

Although online education offers many advantages and has the power to overcome traditional
barriers in education in terms of time and space, strategies must be developed to encourage collaboration
between students and reduce the feeling of social isolation. Aspects of collaborative learning,
organizational and pedagogical structures, philosophical assumptions, and educational settings can be
combined to reduce one of the main challenges of online education, namely distance, which contributes
to the feeling of social isolation [50]. The feeling of social isolation can be combated by integrating
new approaches to incorporate teamwork into online courses and assessing students’ self-efficacy in
teamwork [51] or by effective strategies for cultivating a learning community, creating opportunities
for connection, sharing and reflection, involving participants as facilitators and supporting a global,
multilingual community of learners [52]. Huang, P.-S.; Chiu, P.-S.; Huang, Y.-M.; Zhong, H.-X.;
and Lai, C.-F. note that a cooperative learning approach using Google Docs has improved learning
outcomes, teaching interest and reduced cognitive load, and the collaborative learning approach
associated with mobile learning is more effective than personal learning [53]. Alzahrani, N.M. notes
that the use of augmented reality (AR) in the e-learning process generates advantages such as: support
for kinesthetic (tactile) learning, collaborative learning, student-centered learning, and creative learning.
At the same time, AR contributes to the increase of involvement, motivation, attention to interaction,
verbal participation, and student concentration [54].

At the international level, UNESCO has compiled a list of applications, platforms, and educational
resources that aim to help parents, teachers, schools and school administrators, facilitate student
learning and provide social care and interaction during school closure periods, classified on the
basis of distance learning needs [55], respectively: resources to provide psychosocial support;
digital learning management systems; systems built for use on basic mobile phones; systems with strong
offline functionality; Massive Open Online Course (MOOC) platforms; self-directed learning content;
mobile reading applications; collaboration platforms that support live-video communication; tools for
teachers to create of digital learning content; and external repositories of distance learning solutions.

During the pandemic period generated by the SARS-COV-2 coronavirus, in Romania, the following
measures were implemented in the field of education: (i) maintaining the measure of closing schools
throughout the state of emergency and alert; (ii) students in the final grades, 8th, 12th, 13th—where
applicable, in vocational schools for the final year—will be able to return to school between 2nd
and 12th of June, to prepare for national exams; (iii) implementation at the level of the Ministry of
Education and Research (MEC) of the “Home School” program, in partnership with the Romanian
Television Society; (iv) the modification of the Framework Methodology for organizing and conducting
the bachelor’s/diploma exams and dissertation, in the sense of conducting the tests for the exams
mentioned in the online system, registered in full for each graduate and archived at the faculty
level; and (v) continuation of the Euro 200 program—a computer for students from disadvantaged
backgrounds; continuing the online learning process [56]. The main learning platforms and tools
available and used at national level are described in Appendix A.

3. Materials and Methods

The study performs an analysis of the e-learning system implemented in Romania, during the
pandemic generated by the SARS-COV-2 coronavirus, between March and June 2020. A descriptive
survey was used based on a questionnaire analyzed from three perspectives: student, teacher,
and parent, a survey whose main purpose is to identify respondents’ perceptions of the online teaching
system and distance learning. The survey was administered to a random sample of 250 teachers,
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250 students, and 200 parents, from South-Muntenia Region of Romania. The questionnaires were
sent by e-mail and were received answers’ only from 211 teachers, 208 students, and 152 parents,
whose children, until this pandemic blow generated by COVID 19, went to school participating in
classes in the classical system of education and were forced to complete the school year through distance
learning. For children under 18 years, the teacher’s distributed the questionnaires to parents for
completion in their own name or for their children. The distribution and the collection of questionnaires
were made between June and August 2020.

The questionnaires were anonymous, instead they had to mention the environment and the type
of affiliation of the educational unit (urban/rural; public/private) as well as the level of education
(middle school/high school/university). Each questionnaire, regardless of the analyzed perspective,
consists of 16 items, of which the first 4 items have a demographic role. For a better understanding of
the data provided by the questionnaire, the other 12 questions of the questionnaire are grouped in
the following categories: previous use of the online education system (3 items teachers/1 item
students/parents), accessibility and e-learning tools (4 items teachers/6 items students/parents),
advantages and disadvantages of e-learning (2 items), preferences for further learning (3 items),
(Appendix B). For the analysis and interpretation of the data we used the statistical program
SPSS 21. The reliability of the questionnaires was calculated using the Cronbach Alpha coefficient.
Internal coherence is an important measurement property for questionnaires that intend to measure
a single underlying concept (construct) using several items, as in our case when we want to find out
the perception of the online education system based on 16 items. The analysis of the reliability of the
final version of the questionnaire in this study was performed by analyzing the internal consistency
of its elements by Cronbach’s Alpha at full scale. The value of the Cronbach’s Alpha coefficient is
0.531 (having an acceptable consistency) and we notice that even if we reduce any of the items in
the questionnaire the value of this coefficient will not increase significantly, reaching only a value of
0.580 if we give up the Item 8 about the online teaching tools. Although many authors reliably consider
a Cronbach’s value greater than 0.70 [57–59] there are studies in which a value of 0.50 is considered
acceptable for the reliability of the items in the questionnaire [60]. Thus, we consider that we should
not give up any question in the questionnaire, as they are not redundant or repetitive, contributing to
the validation of the research results.

For each item, the frequencies and percentages were calculated, which allows a comparative
analysis and a correlation from the point of view of the three perspectives pursued. Furthermore, it was
performed a factorial analysis of the online education system before and during the pandemic period
from the students’ perspective in order to better describe the profile of students, using Correlation
Matrix, Bartlett’s Test of Sphericity, and the Total Variance Explained.

4. Results

The study was attended by 211 teachers, 208 students, and 152 parents, the response rate along
with demographic information being presented in Table 1. The study sample consists of teachers
and students from all three levels of schooling (middle school, high school, and university), and the
parents who participated in the study are among those who have children in high school or high school,
considering that students are already adults with their own opinions. Of the 211 responding teachers,
88 teach in the Middle school, 76 in the High School, and 47 in the University. Regarding the age
category, 33 teachers fall into the age category 21–30 years, 68 are between 31 and 40 years, 65 teachers
are between 41 and 50 years, 38 are in the category 51–60 years, and seven over 60 years. Of the
56 middle school students, 9.60% are between 10 and 12 years old and 17.30% are between 13 and
14 years. Of the 91 high school students, 16.80% are between 15 and 16 years, 18.3% are between 17
and 18, and 19.78% are over 18. All 61 university students are over 18 years old.
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Table 1. Demographics respondents.

Frequency Percentage%

T S P T S P
Response

rate 211 208 152 84.40 83.20 76.00

Teaching/learning category

Middle
school 88 56 99 41.71 26.92 65.13

High School 76 91 53 36.02 43.75 34.87
University 47 61 0 22.27 29.33 0

The environment in which the educational institution is located

Urban 124 135 101 58.77 64.90 66.45
Rural 87 73 51 41.23 35.10 33.55

Type of educational institution

Public 185 183 132 87.68 87.98 86.84
Private 26 25 20 12.32 12.02 13.16

4.1. Pre-pandemic Use of the Online Education System

As of 10 May 2020, the COVID 19 pandemic has affected more than 215 countries worldwide,
leading to the blocking and closure of economic and educational activities [61]. In Romania, schools have
been closed since 11 March 2020, initially for a period of 2–3 weeks, but the situation has extended from
one month to another. Thus, if initially the online courses were optional, each teacher could decide
if distance teaching was needed, from the end of April the online courses became mandatory for all
children in the Romanian education system (middle school, high school, and university). Regarding the
use of the online learning system, only 17% of the teachers participating in the study stated that they
had used online education before. Of the students, only 9% had previously used the e-learning system,
all these respondents being from the university environment. Of the teachers participating in the study,
only 36% have participated in digital knowledge improvement courses in the last five years and over
54% believe that they need to improve their IT knowledge in order to cope with online learning.

4.2. Accessibility and E-Learning Tools

The study shows that among the most used teaching tools were online platforms (80%), followed by
social networks (15%) and other tools such as telephone conversations or indirect communication but
in a much smaller proportion. All teachers participating in the study stated that they had to change
their educational activities in the way of online learning in a very short period of time, so that the
learning objectives are appropriate to the e-learning system. All teachers indicated that they used at
least one teaching method listed in the questionnaire to cover the theoretical notions (Figure 1).
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For the training of practical skills 153 (72.51%) teachers reported the use of online teaching tools,
52 [24.64%] individual worksheets and only 6 [2.84%] other teaching tools (Figure 2).
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courses daily; 124 (58.77%) at least three times a week; and only 39 (18.48%) teachers take online
courses occasionally, once a week. As it can be seen, all teachers participating in the study took online
courses at least occasionally during this period. From the students’ perspective, it is observed that
97 (46.63%) of them stated that they participated in all online courses about which they were informed;
62 (29.81%) students partially participated in the courses, the main reason being the lack of resources
to access the platforms online; 38 (18.27%) students did not participate in online courses at all (81%
of them are from rural areas and do not have an Internet connection at home); 5 students stated that
they did not participate in online courses because they were not interested; and 6 of the students
participating in the study stated that they could not participate in online courses for other reasons.
The answers of the parents surveyed were also in line with the answers of the students, so 79 (51.97%)
of them confirmed the children’s participation in all the courses they were informed about, 43 (28.29%)
partially participated only in certain courses, 25 (16.45%) did not participate in online courses at all
because they did not have the necessary resources. Regarding the device used by students surveyed to
access online platforms, it is observed that both students and parents said that the most used is the
mobile phone 58.17%, followed by computer/laptop being in the preferences of 25.48% of respondents.
Only 10 (4.81%) respondent students used the tablet to access online courses and 24 (11.54%) students
do not have a digital device to participate in online courses. At the same time, for 92 (44.23%) the
device used is personal property, 50 (24.04%) use for participation in online courses a device borrowed
from parents, and 22 (10.57%) a device they have from their siblings. We also encounter here a very
rare but gratifying situation where 20 (9.62%) of the interviewed students stated that they received
from the school the necessary device to be able to participate in online courses; however, 24 (11.54%) of
the students still have no IT device available.

4.3. The Advantages and Disadvantages of E-Learning from the Three Perspectives: Teacher/Student/Parent

The COVID-19 pandemic is proving to be a major disruption with consequences for all education
systems [62]. Under these conditions and taking into account the norms of social distancing,
the educational environment was forced to develop and use e-learning platforms in order to continue
the courses and complete the school year [63]. After the COVID-19 outbreak, students and teachers in
Romania were forced to switch to online learning. However, teachers, students, as well as their parents
found the e-learning system less attractive than the traditional education system mainly due to its
limitations on the practical aspects of learning. The main obstacles and dissatisfaction of e-learning
raised by the respondents to the questionnaire were summarized and presented in Figure 3.
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Figure 3. Obstacles and limits in the use of e-learning (a) Obstacles from the perspective of
teachers; (b) Obstacles from the perspective of students and parents; (c) Disadvantages from the
teachers’ perspective.

As can be seen from Figure 3c teachers consider the biggest disadvantage of the e-learning system
the need to adapt the courses to the new teaching conditions, but also the student evaluation system
in the online environment, as well as the low efficiency of the accumulation of new knowledge by
students. Instead, the main dissatisfaction among the students participating in the study was the lack
of student–teacher interaction, lack of socialization with colleagues, and also stated a lower level in
terms of teaching quality.

Referring to the students’ attitude towards the online system, the parents surveyed stated that only
51 (33.55%) were enthusiastic about the e-learning system and gladly participated in these activities;
43 (28.29%) participated out of necessity, being urged by teachers and parents; while 35 (23.03%)
of the parents considered that these courses do not help them in accumulating new knowledge;
and 23 (15.13%) validated the answer variant regarding the total disinterest of the children (Figure 4).
The study indicates that of the 152 parents who responded to the questionnaire received, 54 (35.53%)
consider that a serious consequence of closing schools and using distance learning is that the student
spends a lot of time in front of the computer; and 33 (21.71%) of parents consider the lack of socialization
as a negative effect of this situation that led to nervousness, stress, and anxiety among 22 (14.47%) of
respondents (Figure 4). Furthermore, a large number of parents 43 (28.29%) consider it a limitation of
e-learning that they have to supervise their child, this answer being frequently validated by parents
whose children are younger and who need help in accessing educational platforms.
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4.4. Further Learning Preferences

Regarding the continuity of online learning after the reopening of schools, the frequency of
answers is presented in Table 2. It is observed that both teachers and students and parents do not agree
with the continuity of online learning after the reopening of schools, however in the current conditions,
when the pandemic has not stabilized 100 teachers consider that the optimal teaching system is the
hybrid system (an alternation of online courses with traditional ones), 76 teachers consider that the
traditional system can be adequate in the current conditions and only 35 have opted for the online
education system.

Table 2. Continuing the online education system.

Frequency Percentage%

T S P T S P
Yes 77 65 58 36.49 31.25 38.16
No 88 120 60 41.71 57.69 39.47

No answer 46 23 34 21.80 11.06 22.37

Among the students, the situation is similar. 130 students consider the hybrid system appropriate,
57 the traditional system and only 21 chose the online system. Among parents the situation is slightly
different 108 of them consider the traditional education system adequate while only 32 chose the online
system (Figure 5).
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The results of the study are consistent with international studies comparing e-learning with
face-to-face teaching [64,65] and which found that e-learning has a lower impact than face-to-face
learning. However, there are studies that treat exclusively the advantages of e-learning, considering it
a more efficient teaching tool than classical learning and it is preferred, in future uses [66].

4.5. Factorial Analysis of the Online Education System before and during the Pandemic Period from the
Students’ Perspective

Examination of the Correlation Matrix (Appendix C, Table A1) reveals fairly high correlations
between the fourteen variables written to measure the efficiency of the online education system before
and during the pandemic period from the students’ perspective (Teaching category, Age, Environment,
Type of the institution, Used Online learning (O.L.) until, Used O.L. now, O.L. versus classical teaching
(C.T.) (O.L./C.T.), Tools O.L., Device used, Device proprietary, Time accessing O.L., Obstacle of online
connection, O.L. after pandemic, and Teaching system appropriate). For example, the inter-correlations
between the variables of Category, Age, Type, and using online learning until the pandemic period,
(identification variables) are greater than 0.30. Similarly, the inter-correlations between Environment,
students who are using online learning (O.L.) in the pandemic period, and the device‘s proprietary is
also greater than 0.50. Given the number of high inter-correlations between the online learning-specific
variables, the hypothesized factor model appears to be appropriate.

The Bartlett’s Test of Sphericity (Appendix C, Table A2) tests the adequacy of the correlation
matrix and yielded a value of 1037.024 and an associated level of significance smaller than 0.001.
Thus, the hypothesis that the correlation matrix is an identity matrix can be rejected, the correlation
matrix has significant correlations among at least some of the variables. Kaiser–Meyer–Olkin Measure
of Sampling Adequacy is 0.670 indicating sufficient items for each factor.

The Total Variance Explained (Appendix C, Table A3) presents the number of common factors
computed, the eigenvalues associated with these factors, the percentage of total variance accounted
for by each factor, and the cumulative percentage of total variance accounted for by the factors.
Although fourteen factors have been computed, it is obvious that not all fourteen factors will be useful
in representing the list of nine variables. In deciding how many factors to extract to represent the data,
it is helpful to examine the eigenvalues associated with the factors. Using the criterion of retaining only
factors with eigenvalues of 1 or greater, the first five factors will be retained for rotation. These three
factors account for 26.17%, 13.79%, 9.90%, 9.50%, and 8.23% of the total variance, respectively. That is,
almost 67.59% of the total variance is attributable to these four factors. The remaining nine factors
together account for only approximately 32.41% of the variance. Thus, a model with four factors may
be adequate to represent the data.

5. Conclusions

In Romania, the COVID-19 virus created an unprecedented situation, at least at the level of the
Romanian educational system, so Romanian students and teachers had to adapt to an unprecedented
situation, being forced to complete their school year at distance. Under these conditions, the e-learning
system was the necessary and optimal solution. The results of this study showed that before COVID-19
the use of e-learning was very low (17% of teachers have used it, and only students from universities).
Moreover, the teachers believe that they need to improve their IT knowledge in order to cope with
online learning (54%) in order that 36% of them have participated in digital knowledge improvement
courses in the last 5 years.

From the teachers ‘perspective, students’ participation in online activities was good, only 1.42%
said that their students did not participate in online courses, the main reason being the lack of technical
resources to access the platform or Internet connection at home. From the students’ perspective, 81% of
those who declared that have not participate in online courses at all, are from rural areas and do not
have an Internet connection at home. However, most students participating in the study accepted
online learning and participated frequently in all required courses; however, the online learning system
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is not considered an alternative to traditional learning that can be used permanently, being considered
a complement to the classical education system. The devices most used to access online platforms were
mobile phones (58.17%), followed by computers/laptops (25.48%) and tablets (4.81%). At the same time,
9.62% of the interviewed students stated that they received from the school the necessary device to be
able to participate in online courses; however, 11.54 of the students still have no IT device available.
Referring to the students’ attitude towards the online system, the parents surveyed stated that only
33.55% were enthusiastic about the e-learning system and gladly participated in these activities, 28.29%
participated out of necessity, being urged by teachers and parents, and 23.03% of the parents considered
that these courses do not help them in accumulating new knowledge. Overall, 15.13% validated the
total disinterest of the children.

Among the positive aspects of the online learning system, a large number of teachers stated
many advantages of the e-learning system, such as ease of conducting online courses, flexibility in
the work schedule, adaptability to broad learning styles, a variety of tools available at hand, ease in
monitoring, and documenting teaching activities. The students and parents surveyed considered as
the main advantages of the e-learning system: the flexibility of working time, the comfort of working
from home, as well as the variety of documentation sources.

Although under normal public health conditions, the online education system offers many
advantages, highlighted by the evaluation made in the literature review, in conjunction with the
COVID-19 pandemic, which causes stress and anxiety for all people, the online education system can
it also had disadvantages or negative effects. Regarding the rapid transition to the online education
system in conjunction with the effects of the pandemic on interpersonal relationships, we believe that
the following negative effects can be identified:

• When the child surfs the Internet it is necessary to be supervised, especially when we refer to
children up to the age of seven because they have a limited ability to differentiate between ads and
real content, they cannot realize the benefits and the disadvantages of using the Internet. In this
situation it is recommended that adults monitor and guide them to choose the necessary material
according to their age, but this was less achievable during the pandemic because many children
were alone at home.

• Another negative aspect may be that the use of the Internet limits creativity and imagination.
During the online classes they no longer socialized, did not recognize and identify real emotions,
did not perform their school tasks at the same intensity because it was easier for them to retrieve
information from the Internet.

• Absenteeism—there were situations in which students did not participate in online courses citing
the reason that there is a very poor Internet connection and thus lost useful information during
working hours with the teacher.

• The fact that the teacher/colleagues are beyond the screen determined some of the students to
create a comfort zone that meant isolation from the family, they did not have to face problems
encountered in real life, they did not have to find real solutions, to discuss with colleagues,
summarizing the discussions related to the school.

At the moment we need to take all the protection measures to protect ourselves from the corona
virus infection and this can even mean conducting classes and courses on an online platform. Of course,
it is necessary to consider a number of important factors for the optimal development from the
emotional point of view, from the teaching method to the time spent in online courses so that students
feel comfortable and secure. Parents and teachers play a very important role during this period.
Good collaboration between parents and teachers is necessary, they must carefully monitor the behavior
of children/students, identify certain symptoms that may fall into a certain typology, help them become
aware and guide them to solve them, the problems they face. It is desirable that both parents and
teachers be more open, more attentive to what children/students want to convey, listen to them in
an empathetic way and be a real support for those in need. The research is mainly limited by the
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disparities in development and access to ICT and Internet technologies between urban and rural areas,
as well as by the sample of respondents, which for a more complex highlighting of the results must be
extended. As a future research direction, it is proposed to identify the main tools/methods through
which the implementation of the e-learning system can be successfully continued during the period
when the COVID-19 pandemic will end. At the same time, detailed research is needed on the degree of
specialization of teachers on ICT use, identification of the current state of knowledge of students to use
ICT, and ways to increase ICT skills for teachers, students, and even parents by stimulating the process
of lifelong learning.
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Appendix A

Appendix A.1. Learning Platforms and Tools Available and Used at National Level

• Educred (www.educred.ro)—online platform launched by the Ministry of Education and Research
that centralizes different types of free digital resources and useful information to support teachers
in using new technologies during learning activities with students.

• Manuals (www.manuale.edu.ro)—the digital version of all textbooks approved by the Ministry of
Education and Research that can be accessed and downloaded free of charge.

• Teleschool (www.tvr.ro/telescoala.html)—partnership between the Ministry of Education and
Research and the Romanian National Television (TVR), which offers courses to 8th and 12th grade
students, in order to prepare for future national exams. The courses are available on TV and
online (on Youtube, on the Facebook page of the channel and on the sites of the TV channels).

• Rocnee.eu—subject models for National Assessment and Baccalaureate.
• Class of the Future (www.clasaviitorului.ro)—activation platform for GSuite for Education and

Office 365 A1 licenses. A free, automated system for creating accounts, organizational groups,
email lists and classes by synchronizing with SIIIR. Tutorials: classroom.clasaviitorului.ro,
meet.clasaviitorului.ro, drive.clasaviitorului.ro, forms.clasaviitorului.ro, sites.clasaviitorului.ro,
docs.clasaviitorului.ro, sheets.clasaviitorului.ro, slides.clasaviitorului.ro.

• EDUS (www.edus.ro)—a solution for digitizing the educational system that combines components
such as school organization management, online lessons and video conferencing lessons,
online testing, electronic catalog for grading and attendance, library of materials and social network,
in order to ensure the complete flow of teaching and classroom learning in the digital environment.

• Digital educational content library for learning (www.eduonline.roedu.net/)—The interactive
multimedia courses in this library, developed for Romanian primary, secondary and high
school education, are designed to support the teaching process carried out both online
and offline, representing an ideal tool for remedial learning activities. All these digital
contents were developed between 2009–2011, in projects managed by the Ministry of National
Education: Computerized Educational System, eScoală (eSchool) and Supporting the special
educational system through a dedicated educational portal. These digital contents have been

www.educred.ro
www.manuale.edu.ro
www.tvr.ro/telescoala.html
www.clasaviitorului.ro
www.edus.ro
www.eduonline.roedu.net/
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evaluated and validated by the Ministry of National Education, and their use is allowed freely
and non-restrictively.

• ExamenulTau.ro (www.examenultau.ro)—online educational platform approved by MEC through
the identification code 41.425/12.02.2018, is intended to prepare students for the National
Assessment Exam, 8th grade, in the subjects Romanian Language and Literature and Mathematics.
Intuitive and easy to navigate, in support of students and teachers, the resources in the platform are
divided into sections: learning, recapitulation and assessment. Resources included in the platform:
224 teaching videos, 345 evaluation tests and National Evaluation simulations, hundreds of
exercises solved step by step and explained, summary sheets, and real-time progress reports.

• iTeach Platform (www.iteach.ro)—is a collaborative space dedicated exclusively to the continuous
professional development of teachers. It has free online courses taught by the Institute of
Educational Sciences, CCDs, the University of Bucharest, companies, and NGOs. It hosts three
electronic journals for teachers.

• ScoalaIntuitext.ro (www.scoalaintuitext.ro)—is the online educational product for primary classes
based on the concept of learning through play, endorsed by MEC through the identification code
41.425/19.01.2018. Teachers can use hundreds of teaching films, practice games, recap games,
experiments, simulations, and assessment tests for online teaching, homework, in-depth and
recap: clear explanations, understandable to children, gradual, starting from examples concrete
from their lives, varied practice, on levels of difficulty, exercises that develop creativity, sharpness,
cleverness and that form the general culture.

• Digitaliada Platform (www.digitaliada.ro)—is a space that encourages the creation and sharing of
free educational content, which can be used by any teacher. On the platform the digital educational
materials made within all editions of the Digitaliada project, by the partners and authors of the
Digitaliada partners can also be found (eContent section).

• School on the Net (https://scoalapenet.ro/)—resource platform for all teachers interested in
developing digital skills and supporting learning activities with the help of new technologies.

• ReteauaEDU.ro (reteauaedu.ro)—network of eLearning school platforms that allow the creation
and management of digital lessons, communication between members of the teacher community,
including video conferencing solution. School teachers can create and distribute digital content,
interact, and make complex assessments.

• School in a suitcase (www.scoaladinvaliza.ro)—platform for schools that allows the creation of
digital lessons and organization by subjects, classes, and school years, accessible by teachers
and students, both in class and at home. The platform offers free access to a video conferencing
solution, accredited digital content, communication space, tutorials and offers the teacher the
opportunity to create himself digital content and assessments for students.

• LearningPark Platform (learningpark.upb.ro)—provided by the Polytechnic University of
Bucharest with video lessons from the baccalaureate program for the disciplines of mathematics,
physics, and chemistry.

Appendix B

Appendix B.1. Questionnaire on the Efficiency of Online Learning—The Perspective of Teachers

1. Teaching category you belong:
Middle school; High School; University

2. What age group do you fit:
21–30 years; 31–40 years; 41–50 years; 51–60 years; Over 60 years

3. The environment in which the institution you teach is located:
Urban; Rural

4. The type of the institution to which you teach:
Public; Private

www.examenultau.ro
www.iteach.ro
www.scoalaintuitext.ro
www.digitaliada.ro
https://scoalapenet.ro/
reteauaedu.ro
www.scoaladinvaliza.ro
learningpark.upb.ro
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5. Until this pandemic period, have you ever used the online learning system?
Yes; No

6. In the last 5 years you have participated in courses/trainings or other forms of improving
digital skills:

Yes; No
7. Consider that you need to improve your digital skills in order to cope with online learning:

Yes; No
8. What online teaching tools did you use during this period?

Educational platforms; Social networks; Telephone conversations;
Indirect communication

9. What teaching method did you use to present the theoretical notions?
Online courses with the participation of distance students; Video conferencing; Audio

conferences; Sending course materials by email; Other methods
10. What about teaching practical motions?

Interactive online courses with the participation of distance students; Video conferencing;
Group discussions with the participation of distance students;

Individual work; Other methods
11. How often have you been able to connect with students by accessing the online teaching

tools mentioned?
Permanent/daily during the week; At least three times a week;
Occasionally/Once a week; Not

12. To what extent do students participate in online learning activities?
All students participate; To a large extent; To a small extent; Not

13. What would be the main disadvantage of the online education system?
Low performance of students in the accumulation of new knowledge
Adapting courses to the new conditions specific to online learning
Student evaluation
Workload and increased stress level
Efficient management of working time
I did not encounter any difficulties

14. Consider that after the reopening of schools it would be useful to continue learning online:
Yes; No; I don’t know/I don’t answer

15. In your opinion, which teaching system do you consider more appropriate to the
current conditions?

Traditional; Online; Hybrid
16. Consider that online learning can be an alternative to classical teaching

Yes; No; It can be a supplement; I’m not interested

Appendix B.2. Questionnaire on the Efficiency of Online Learning—Students’ Perspective

1. The teaching category you belong to:
Middle School; High School; University

2. What age category you fall into:
10–12 years; 13–14 years; 15–16 years; 17–18 years; Over 18 years

3. The environment in which the institution you study is located:
Urban; Rural

4. The type of the institution where you study:
Public; Private

5. Until this pandemic period, have you ever used the online learning system?
Yes; No

6. During this period of suspension of courses you participated in online learning activities:
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Yes, to all I was informed about
Yes, partially (I didn’t always have access to the resources needed to access online platforms)
No, (I did not have access to the resources needed to access the online platforms)
No, (I was not interested in online learning)
No, (for other reasons)

7. Consider that online learning can be an alternative to classical teaching;
Yes; No; It can be a supplement; I’m not interested

8. What type of online teaching tools have you been introduced to and used during this period?
Educational platforms; Social networks; Telephone conversations;

Indirect communication
9. What was your device for accessing online platforms?

Computer/Laptop; Tablet; Phone; They do not have such devices
10. Is the device used proprietary?

Personal; Of the parents; Of siblings; Received from school; They do not have
such devices

11. How often have you managed to connect by accessing the online teaching tools mentioned?
Permanent/daily during the week; At least three times a week;
Occasionally/Once a week; Not

12. What would be the main obstacle/main cause for which you could not connect?
I do not have Internet access
They do not have a technological device
Online teaching tools are difficult to access, they do not have the necessary IT knowledge
I was not informed from time about the schedule of online courses

13. In your opinion, what would be the main disadvantage of online learning?
| ________________________________________________________
14. In your opinion, what would be the main advantage of online learning?
| ________________________________________________________
15. Do you consider that after the reopening of schools it would be useful to continue

online learning?
Yes; No; I don’t know/I don’t answer

16. In your opinion, which teaching system do you consider more appropriate to the
current conditions?

Traditional; Online; Hybrid

Appendix B.3. Questionnaire on the Efficiency of Online Learning—the Perspective of Parents

1. The teaching category to which your child belongs:
Middle School; High School

3. The environment of the institution where your child is studying:
Urban; Rural

4. The type of entity of the institution where your child is studying
Public; Private

5. Within your family are:
1 child; 2 children; 3 children; 4 or more children

6. Have the necessary technological resources to use online learning platforms
Yes; No; I don’t know

7. Within your family there are the following technological devices needed for online learning:
A device for all family members; One device for each family member; We do not have

any device
8. During this period of suspension of classes your child/children had/have participated in online

learning activities:
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Yes, to all I was informed about
Yes, partially (I didn’t always have access to the resources needed to access online platforms)
No, (I did not have access to the resources needed to access the online platforms)
No, (I was not interested in online learning)
No, (for other reasons)

7. Do you consider that online learning can be an alternative to classical teaching?
Yes; No; It can be a supplement; I’m not interested

8. What type of online teaching tools have you been introduced to and used during this period?
Educational platforms; Social networks; Telephone conversations;

Indirect communication
9. What device did your child use to access online platforms?

Computer/Laptop; Tablet; Phone; They do not have such devices
10. What would be the main obstacle/main reason why your child could not connect?

I do not have Internet access
They do not have a technological device
Online teaching tools are difficult to access, do not have the necessary IT knowledge to help him
I was not informed in advance about the schedule of online courses, and my child is too young

to connect alone
11. What was your child’s attitude towards the online learning system?

He was enthusiastic, he gladly participated in these activities
He participated in these activities out of necessity, at the insistence of teachers and parents
He considered that it does not help him at all/does not accumulate new knowledge
Total disinterest

12. In your opinion, what would be the most serious consequence of the school closure and online
learning that you felt during this period for you and your child?

Lack of socialization; Spending time in front of the computer/gadgets;
Nervousness, stress, anxiety; Need to supervise the child

13. In your opinion, what would be the main disadvantage of online learning?
| ________________________________________________________
14. In your opinion, what would be the main advantage of online learning?
| ________________________________________________________
15. Consider that after the reopening of schools it would be useful to continue online learning

Yes; No; I don’t know/I don’t answer
16. In your opinion, which teaching system do you consider more appropriate to the

current conditions?
Traditional; Online; Hybrid
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Appendix C

Table A1. Correlation Matrix.

Category Age Environ. Type Used O.L
until

Using
O.L. Now O.L./C.T. Tools

O.L. Device Device
Proprietary

Time
AccessingO.L.

Obstacle
Online

Connect

O.L. after
Pandemic

Teaching
System

Appropriate

Correlation

Category 1.000 0.902 −0.265 0.343 0.413 −0.241 0.152 0.140 0.053 −0.282 0.096 0.248 0.311 0.264
Age 0.902 1.000 −0.313 0.315 0.325 −0.304 0.138 0.113 0.046 −0.277 0.038 0.316 0.259 0.291

Environment −0.265 −0.313 1.000 −0.179 −0.233 0.517 −0.063 0.128 0.145 0.567 0.149 −0.548 −0.118 −0.167
Type 0.343 0.315 −0.179 1.000 0.653 −0.049 0.037 −0.100 0.105 −0.235 −0.109 0.228 0.360 0.121

Used O.L until 0.413 0.325 −0.233 0.653 1.000 −0.037 0.063 −0.013 0.091 −0.166 −0.066 0.212 0.319 0.082
Used O.L now −0.241 −0.304 0.517 −0.049 −0.037 1.000 −0.054 −0.071 0.172 0.392 0.154 −0.440 −0.159 −0.089

O.L./C.T. 0.152 0.138 −0.063 0.037 0.063 −0.054 1.000 0.023 0.005 0.048 0.024 −0.162 −0.030 −0.150
Tools O.L. 0.140 0.113 0.128 −0.100 −0.013 −0.071 0.023 1.000 -0.050 0.066 −0.094 −0.005 −0.086 −0.062

Device used 0.053 0.046 0.145 0.105 0.091 0.172 0.005 −0.050 1.000 0.298 0.365 0.116 0.105 0.046
Device proprietary −0.282 −0.277 0.567 −0.235 −0.166 0.392 0.048 0.066 0.298 1.000 0.355 −0.296 −0.182 −0.250
Time accessing O.L 0.096 0.038 0.149 −0.109 −0.066 0.154 0.024 −0.094 0.365 0.355 1.000 0.037 −0.057 −0.112

Obstacle online
connection 0.248 0.316 −0.548 0.228 0.212 −0.440 −0.162 −0.005 0.116 −0.296 0.037 1.000 0.110 0.111

O.L. after
pandemic 0.311 0.259 −0.118 0.360 0.319 −0.159 −0.030 −0.086 0.105 −0.182 −0.057 0.110 1.000 0.263

Teaching system
appropriate 0.264 0.291 −0.167 0.121 0.082 −0.089 −0.150 −0.062 0.046 −0.250 -0.112 0.111 0.263 1.000

Note: online learning (O.L.); classical teaching (C.T.).

Table A2. KMO and Bartlett’s Test.

Kaiser–Meyer–Olkin Measure of Sampling Adequacy 0.670

Bartlett’s Test of Sphericity
Approx. Chi-Square 1037.024

df 91
Sig. 0.000
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Table A3. Total Variance Explained.

Component Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Total % of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative %

1 3.664 26.170 26.170 3.664 26.170 26.170 2.438 17.418 17.418
2 1.930 13.789 39.958 1.930 13.789 39.958 2.267 16.191 33.609
3 1.386 9.899 49.858 1.386 9.899 49.858 1.801 12.867 46.475
4 1.330 9.499 59.357 1.330 9.499 59.357 1.672 11.945 58.420
5 1.153 8.234 67.592 1.153 8.234 67.592 1.284 9.172 67.592
6 0.996 7.115 74.707
7 0.772 5.514 80.221
8 0.688 4.913 85.134
9 0.493 3.525 88.659
10 0.478 3.417 92.076
11 0.400 2.859 94.935
12 0.367 2.623 97.558
13 0.261 1.865 99.423
14 0.081 0.577 100.000

Extraction Method: Principal Component Analysis.
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4. UNICEFF Romania. Evaluare Rapidă a Situaţiei Copiilor şi Familiilor, Cu Accent Pe Categoriile Vulnerabile,

în Contextul Epidemiei de COVID-19 Din România—Runda 3 (Rapid Assessment of the Situation of
Children and Families, with A Focus on Vulnerable Categories, in the Context of the COVID-19 Epidemic
in Romania—Round 3). Available online: https://www.unicef.org/romania/ro/documents/evaluare-rapidă-
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