H Journal of Studies in Education
A\ Mac.rOthl,l,;.k ISSN 2162-6952
Institute 2022, Vol. 12, No. 1

Distance Teaching and Learning of Science during the
COVID-19 Pandemic in Greece: Views of K-6 Students

Achilleas Mandrikas (Corresponding author)
Department of Primary Education, National and Kapodistrian University of Athens, GR
13 Navarinou str., Athens 106 80, Greece

Tel: 30-210-995-5717  E-mail: amandrikas@gmail.com

Ioanna Stavrou
Department of Primary Education, National and Kapodistrian University of Athens, GR
13 Navarinou str., Athens 106 80, Greece

Tel: 30-210-645-1005  E-mail: istavrou@primedu.uoa.gr

Kyriakos Kyriakou
Department of Primary Education, National and Kapodistrian University of Athens, GR
13 Navarinou str., Athens 106 80, Greece

Tel: 30-210-412-1791  E-mail: kyriakkyr@yahoo.gr

Constantina Stefanidou
Department of Primary Education, National and Kapodistrian University of Athens, GR
13 Navarinou str., Athens 106 80, Greece

Tel: 30-210-760-9245  E-mail: sconstant@primedu.uoa.gr

Constantine Skordoulis
Department of Primary Education, National and Kapodistrian University of Athens, GR
13 Navarinou str., Athens 106 80, Greece

Tel: 30-210-368-8008  E-mail: kskordul@primedu.uoa.gr

38 www.macrothink.org/jse



ISSN 2162-6952

\\ Macrothink Journal of Studies in Education
‘ Institute™ 2022, Vol. 12, No. 1

Received: Nov. 7, 2021 Accepted: Dec. 24, 2021 Published: February 1, 2022
doi:10.5296/jse.v1211.19463 URL.: https://doi.org/10.5296/jse.v1211.19463

Abstract

In this paper the findings from research conducted with primary education students (K-6) are
presented, explicitly focusing on students’ views concerning how Science was taught through
distance learning due to the COVID-19 pandemic during the school year 2020-21. The
sample of 378 students was not satisfied by the distance teaching and learning of Science
except for the increased use of supporting audiovisual resources. Some of the results that
occurred due to this transition were technical connection problems, a lack of communication
between classmates and their teacher, a lack of concentration by students, their limited
personal participation and the absence of face-to-face experimentation. Consequently, the
limited understanding of scientific concepts shaped the students’ preference for learning
Science in real classroom conditions.
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1. Introduction

The COVID-19 pandemic affected education worldwide. According to data from the
European Union (Di Pietro et al., 2020) as well as data from UNESCO (UNESCO, 2021, p.7)
186 countries took suspending measures of face-to-face education at all levels of education
affecting 1.5 billion learners. Greece is one of the countries with the longest period of
suspension of schools at all levels (for primary education 11/3-31/5/2020, 18/11-23/12/2020,
11/2-23/4/2021).

The suspension of the educational process due to the COVID-19 pandemic was accompanied
by compulsory distance learning, initially asynchronous, and then in synchronous form
(online learning). Despite the fact that through distance learning an effort was made to ensure
the continuity of the learning process, a number of problems emerged mainly of which
related to the quality of the learning process. In general, the problems arising from the
implementation of distance teaching and learning are related to the technological equipment
available to students (Di Pietro et al., 2020; UNESCO, 2021), to the conditions prevailing in
their home environment, to the difficulties that students face in terms of self-discipline,
motivation and course preferences (Ferraro et al., 2020; Radha et al., 2020) and to the internal
difficulties of laboratory courses such as those of Science (Center for Studies and
Documentation/KEMETE, 2021).

This paper explores the views of 6th grade (K-6) students on distance teaching and learning
in Science (in Greece Physics, Chemistry, Biology are taught as an integrated subject in the
last two grades of primary education). We chose to address only the students of the 6th grade,
because they are the oldest grade in primary education and therefore more able to formulate
evaluative judgments compared to younger students. But, also because they have more
experience in learning Science compared to those of 5th graders. A key criterion for the
selection of the research topic was that distance teaching and learning in Science
implemented in wider audiences without having been investigated how it is perceived by
primary education students.

2. Literature review

The term "distance education" refers to a number of synchronous and asynchronous types of
education based on the use of technological means, which cover the lack of physical presence
of students and teachers (Gewin, 2020). "Online learning" refers to the type of synchronous
education where teachers and students interact in real time, regardless of whether they are in
different locations. In this model, students are usually invited to participate in learning
activities at a specific time through a digital platform. "Online learning" is considered a kind
of "live teaching", where the participation of students in the learning process aims to create a
more structured class, while at the same time the interaction between class members is
enriched (Watts, 2016).

According to many researchers an important component of "online learning" is the active
involvement of students and the interaction between participants during the distance teaching
and learning process (Muzammil et al., 2020; Thurmond & Wambach, 2004). This interaction
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promotes the process of student involvement and is an important factor in terms of learning
outcomes (Gray & Diloreto, 2016; Martin & Bolliger, 2018). The active involvement of
students in distance teaching and learning relates to the relationships that exist between
students, to the relationships that exist between students and teachers, to the motivation of
each student as well as the results of each lesson (Angelova, 2021; Gray & Dilorero, 2016;
Muzammil et al. 2020; Watts, 2016). Therefore, some researchers suggest effective ways to
keep students constantly involved in the learning process in a distance learning environment
(Meyer, 2019).

In a report by OECD the education responses of 98 countries all over the world to the
COVID-19 pandemic are examined. In this report, some fundamental educational parameters
were recorded: educational priorities in response to the crisis, the availability of technological
infrastructure in school or at home, access to the internet, readiness of students to learn online,
readiness of teachers to teach online, sufficient availability of adequate software etc (Reimers
& Schleicher, 2020).

In a similar report the European Union concludes that "students will suffer a learning loss"
during the COVID-19 pandemic (Di Pietro et al., 2020, p. 2) as well as short-term and
long-term consequences of "remote schooling" are reported. Some of them were clearly
acknowledged by educational institutions, like less time spent learning, symptoms of stress in
students increased, changes occurred in the ways students interact, and a severe lack of
motivation. The most important finding of this report was the emergence of inequalities
among students in every country. "The switch from offline to online learning caused by
COVID-19 is likely to negatively affect those children, in primary and lower secondary
schools, who have higher difficulties in adapting to the new learning environment. The switch
is also expected to exacerbate existing educational inequalities." (Di Pietro et al., 2020, p. 4).

Inequality in learning opportunities during COVID-19 pandemic was referred in several
researches (Jeeger & Blaabak, 2020; Moroni et al., 2020; Pensiero et al., 2020; UNESCO,
2021). Although most research has been done in higher education (Angelova, 2020; Gewin,
2020; Martin, & Bolliger, 2018; Radha et al., 2020; Sharin, 2021; UNESCO, 2020), learners’
limited engagement, psychological impacts and technological difficulties have been recorded
as frequent consequences of online learning. Particularly, internet accessibility and a lack of
communication with classmates and teachers were identified as high challenges of online
education (Bisht & Jasola, 2020). Students experienced a decline in wellbeing, motivation,
and had trouble concentrating on their studies during online education (Azlan et al., 2020),
which was sometimes due to home distractions (Besser et al., 2020). Students were
disengaged and participation was not immediate as in class, as summarized in previous of
COVID-19 pandemic research (Chen et. al. 2010; Thurmond & Wambach, 2004). Even if
students were positive for online learning, they preferred real class conditions at a rate of
77,71% (Radha et al., 2020, p. 1093).

Another research confirmed these findings from teachers’ perspective. An et al. (2021)
concluded that the major challenges faced by teachers during COVID-19 pandemic included
a lack of student participation and engagement, students without access to technology, and no
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face-to-face interactions with students. Summarizing the findings of several research about
online courses, Jaggars and Xu (2016) found that quality courses were characterized by
clearly written objectives, well-organized content, a variety of opportunities for interpersonal
interaction, and effective use of technology (Jaggars & Xu, 2016).

In Greece, research about education response during the COVID-19 pandemic has just started
publishing. Karadimou & Tsioumis (2021) investigated the general impact of the COVID-19
pandemic on the Greek educational community focusing on official instructions derived from
Ministry of Education based on a conceptual knowledge rather than an empirical knowledge.
Geropoulos et al. (2021) recorded 43 secondary head teachers’ views about difficulties of
distance learning during the first period of the COVID-19 pandemic (March-May 2020)
revealing lack of technological equipment, distribution of computers in large families,
support of different family background, educational inequalities of vulnerable groups, and
internet access at school. Gkaintartzi (2021) recorded 27 primary and preschool teachers’
views about challenges on refugee students’ education during the first period of the
COVID-19 pandemic (March-May 2020). So far, there is lack of research on students’ views
about distance education implemented during the COVID-19 pandemic.

Moreover, although there is rich literature on the importance of distance education and the
factors that affect it, there is limited research related to primary students’ views on distance
teaching and learning, particularly in Science and during the COVID-19 pandemic. This is
the reason we decided to examine how K-6 students in Greece experienced the situation of
distance teaching and learning of Science during the COVID-19 pandemic.

3. Method
3.1 Research question

The main research question is: What are K-6 students’ views on the distance teaching and
learning of Science that was implemented due to the COVID-19 pandemic during the school
year 2020-21? This question is intended to be answered by considering students’ views on
four parameters:

a) the content and the topics of the subject
b) the quality of internet connection
¢) the communication between the student with the teacher and his/her classmates

d) the personal approach and involvement of each student in the distance teaching and
learning process.

3.2 Sample

The sample for the research consisted of 378 K-6 students, who came from 24 public primary
schools of the Prefecture of Attica, to which the research team had access. These students had
been taught the subject of Science in primary education for two school years, of which 6
months were taught online. Specifically, they were taught online between March 11th to May
31st of 2020, between November 18th to December the 23rd of 2020, as well as between

42 www.macrothink.org/jse



ISSN 2162-6952

\ Macrothink Journal of Studies in Education
A Institute ™ 2022, Vol. 12, No. 1

February 11th to April 23rd of 2021.
3.3 Data collection

A questionnaire containing 21 Likert scale (1-5 or 1-3) closed-ended questions and 2
open-ended questions was used as a research tool. The questions were structured in four
categories, according to the four parameters mentioned above. These categories were formed
by the research team based on respective classifications in similar research (An et al., 2021;
Di Pietro et al., 2020; Gray & Dilorero, 2016; Muzammil et al. 2020; Reimers & Schleicher,
2020).

Regarding the validity of the questionnaire, that is to what extent this questionnaire measures
what it is made to measure, it is provided by the fact that all questions are related to students’
views on distance teaching and learning of Science (content validity). Also, the questionnaire
includes all aspects of distance teaching and learning of Science, as they are classified in four
categories:

a) the content and the topics of the subject (6 out of 23 questions).

b) the quality of internet connection (4 out of 23 questions).

c) teacher-student and student-student communication (7 out of 23 questions).
d) personal approach and involvement of each student (6 out of 23 questions).

Moreover, the questionnaire is tested by two experienced primary teachers in order to adjust
the language at the primary students’ level. Finally, it was followed by clear instructions,
written for primary students to explain to them how to complete the questionnaire.

The questionnaire was created in digital format and sent via internet accompanied by a letter
to students and their parents. The researchers addressed primary education teachers, who in
turn informed the students of the link containing the questionnaire and students answered the
questionnaire at home after class hours.

3.4 Data analysis

The answers to the closed-ended questions were classified based on prepared answers and
were recorded in tables with a percentage distribution. Regarding the open-ended answers, a
qualitative content analysis method was used to analyze the data (Mayring, 2015). The texts
for analysis were given to a second coder along with the analytical rules, such as units,
coding agenda, category definition and level of abstraction for inductive formation. The
points of disagreement with the second coder were recorded by a third coder. Quantitative
steps of analysis, i.e. percentages, the so-called descriptive statistics, helped quantify the
findings and provide a clear picture of participants’ views on distance teaching and learning
of Science.

The trustworthiness of this research was checked by implementing compatible quality criteria.
Peer debriefing was used to increase the credibility of the data analysis, while coding
agreement was another strategy used to enhance trustworthiness. However, there is still a risk

43 www.macrothink.org/jse



. ISSN 2162-6952
Institute ™ 2022, Vol. 12, No. 1

that some questions were not fully understood by the 6th grade students and this remains one
of the limitations of the research.

\\ M ac I-ot h i n k Journal of Studies in Education

4. Results and Discussion
4.1 Regarding the content and the topics of the subject

Six questionnaire questions were intended to record the students' genuine interest in Science.
As shown in Table 1, the vast majority of the sample (83,6%) generally had a high level of
interest in Science.

Table 1. My interest in Science

very high high | moderate | poor none

35,7% 47,9% 13,8% 2,4% 0,3%

Table 2 clearly shows that the way Science was taught in the classroom was considered very
satisfactory by most students. The largest percentage of students (53,2%) answered "very
much" and 37,3% answered "much" indicating that over 90% of students had positive
evaluations of the way the subject was taught in the classroom.

Table 2. How did you enjoy Science as it was taught in the classroom?

very much much moderately | alittle not at all

53,2% 37,3% 7,1% 2,1% 0,3%

However, Table 3 clearly shows that this satisfaction was mitigated when the Science course
was taught through distance learning. The largest percentage of students (39,7%) stated a
"moderate" preference, the positive preferences from the previous question decreased and the
negative preferences increased considerably. This clear preference of having Science taught
face-to-face is expected to be justified with specific arguments or choices in subsequent
questions of the questionnaire and to be stated as the final preference in the last question.

Table 3. How much did you enjoy Science as it was taught by distance?

very much much moderately | a little not at all

7,7% 25,1% 39,7% 18,8% 8,7%

Table 4 shows the percentages of students who stated that they were taught by distance
specific topics of the Science textbook in the 6th grade. The content of the topics of the
Science textbook is defined by the Greek National Curriculum. However, the order of
teaching the topics is decided by each teacher depending on his/her previous experience and
the level of readiness of his/her students. For this reason, each class - even in the same school
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- may have been taught different topics by distance, although the suspension of live teaching
was common for all primary schools in Greece.

Based on students' answers we can observe that important topics of Physics, such as
electromagnetism, light, heat, mechanics, and energy were taught extensively by distance, as
teachers could find rich supervisory material for their teaching, such as simulations and
videotaped experiments. On the contrary, the Chemistry topic "acids, bases, salts" was
preferred to be taught in real class conditions, as the involvement of students in the
experiments may have been considered necessary. Similarly, important topics of Biology,
such as the circulatory system, living and non-living beings and the respiratory system, were
taught mainly by distance, while more sensitive topics, such as infectious diseases and the
human reproductive system, were taught in real class conditions by the choice of teachers.

Table 4. Topics of the Science textbook taught by distance in the 6th grade

Topic Percentage of Topic Percentage of
students students
taught online taught online
Electromagnetism 54,5% Mechanics 35,7%
Light/Optics 46,8% Energy 35,4%
Heat/Thermal phenomena 42,1% Infectious diseases 24,3%
Human circulatory system 42,1% Plants, Animals, 23,5%
Ecosystems
Living and non-living beings 37,3% Human reproductive 18,3%
system
Human respiratory system 36,5% Acids, Bases, Salts 17,5%

Table 5 shows the activities that increased during the distance teaching and learning of
Science according to the students of the sample. It is obvious that the use of digital
applications, such as watching videotaped experiments (62,2%), the display of general
informative videos (35,2%) and the use of simulations (26,5%) has increased. At the same
time, however, more teacher-centered practices increased, such as the teacher's speech (59%),
the completion of the exercises in the textbook (38,4%) and the description of the pictures in
the textbook (32,8%). In contrast, more student-centered practices, such as students’ drawing
(19,7%) and student discussions (18,5%), were reported by significantly lower percentages of
students. The above chosen answers were formulated in the questionnaire by the researchers.
In the open choice "other", only 7,14% of the students answered, of which about 2/3 reported
that during distance teaching and learning of Science "quizzes" increased.
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Table 5. Activities increased during the distance teaching and learning of Science
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Activity Percentage of students who
mentioned

Watching videotaped experiments 62,2%
Teacher’s speech 59%
Completion of the exercises in the textbook 38,4%
Display of general informative videos 35,2%
Description of the pictures in the textbook 32,8%
Watching simulations 26,5%
Creation of drawings by students 19,7%
Discussion between students 18,5%
Other 7,14%

Table 6 confirms that the teacher-centered form of Science teaching prevailed during distance
teaching and learning, as students' active and practical activities were decreased greatly. An
important part of the sample (68,5%) found that discussion between the students decreased
and a significant 38,1% found that the creation of drawings by students also decreased. On
the contrary, the percentages of students who found that standard teacher-centered activities
were decreased ranged from 10-20% (teacher’s speech, completion of the exercises in the
textbook, description of the pictures in the textbook). Concerning the displays by
technological means and equipment, it seems that they decreased in 12-16% of the cases
(Table 6) but increased in 26-62% of the cases (Table 5).

In the open choice of "other" decreased, answered by 15,6% of the students, doubled in
comparison with those who answered the corresponding previous question. Among these
students, about 6/10 reported that experiments and their own participation conducting them
decreased and 1/10 reported that group work decreased. It is noticeable that K-6 students
mentioned in an open-ended question these characteristics of the teaching of Science, as they
are included in the aims of the subject.

46 www.macrothink.org/jse



ISSN 2162-6952

\\ Macrothink Journal of Studies in Education
‘ Institute™ 2022, Vol. 12, No. 1

Table 6. Activities decreased during the distance teaching and learning of Science

Activity Percentage of students who
mentioned
Discussion between students 68,5%
Creation of drawings by students 38,1%
Description of the pictures in the textbook 19,6%
Completion of the exercises in the textbook 15,9%
Watching simulations 15.9%
Watching videotaped experiments 14,6%
Display of general informative videos 12,7%
Teacher’s speech 10,6%
Other 15,6%

4.2 Regarding the quality of the internet connection

Four questionnaire questions were intended to record the quality of the students' internet
connection, which affects the conduct and effectiveness of distance learning in all subjects
including Science. As shown in Table 7, half of the students (52,9%) used laptops and the
other half shared between a desktop computer, a mobile phone and other means. As "other
means" the combination of the three options as well as their connection to a TV set were
referred to.

Table 7. Students’ technology used during distance teaching and learning of Science

desktop laptop mobile phone other no participation

17,5% 52,9% 12,7% 16,7% 0,3%

Table 8 shows the characterization given by the students to the quality of their internet
connection during the distance teaching and learning of Science. More than 1/3 described it
as moderate, another 1/3 described it as good and 1/5 had a very good connection. On the
contrary, poor quality of internet connection was found to be very low.
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Table 8. Students’ internet connection during the distance teaching and learning of Science

very good good moderate poor very poor

21,2% 35,7% 36,2% 5% 1,9%

However, Table 9 indicates some inconsistencies with these student statements. When
students were asked to characterize the effect of the quality of their internet connection to the
distance teaching and learning of Science, 1/3 answered "moderate" and another 1/3
answered "positive", corresponding with their previous answers. However, only 1/10
answered "very positive", a percentage that would be expected to have doubled in consistence
with question 8. In addition, the "negative" effects were three times more than would be
reasonably expected (15,6% vs. 5%).

It seems, therefore, that despite the high technical standards (powerful PCs processors, fiber
optic networks, high speed data transmission, etc.) there were problems locally or
occasionally with the connection platform (video clipping, audio blocking, repeated input
requests, etc.), which led some students with a "very good" internet connection to finally
form a "negative" impression of the distance teaching and learning of the subject. Similar
problems related to technology and internet access were also found in other research
concerning online education in tertiary education (Azlan et al., 2020; Bisht et al., 2020;
Sharin, 2021). The parameter of internet access and use of technology was recorded as a great
challenge during the COVID-19 pandemic period by global organizations (Reimers &
Schleicher, 2020; UNESCO, 2021), while it was also pointed out by teachers (An et al.,
2021). Especially in Greece, "the majority of teachers (60%) referred to technical issues
which involve the lack of access to internet, lack of equipment, instability of internet
connection and technical problems" (Gkaintartzi, 2021, p. 8).

Table 9. Effect of internet connection on distance teaching and learning of Science

very positive positive moderate negative very negative

11,9% 33,3% 36,8% 15,6% 2,4%

The fact that the students were negatively affected by the quality of the available equipment
and the quality of the internet connection is highlighted by the answers they gave to the
hypothetical question "What would distance teaching and learning of Science be like if I had
better equipment and the best quality with my internet connection?" About 2/5 of the students
answered, "much better", another 2/5 answered "a little better", about 1/5 answered "same",
while almost no student believed that the lesson would be worse (Table 10).
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Table 10. The distance teaching and learning of Science with better equipment and the best
quality of internet connection

much better a little better same a little worse much worse

37,3% 39,2% 22,8% 0,8% 0%

4.3 Regarding students’ communication with teacher and classmates

Seven questionnaire questions were intended to record the quality of communication
developed during the distance teaching and learning of Science. As shown in Table 11, the
largest percentage of students (48,7%) considered that communication with the teacher
worsened during the distance teaching and learning of Science, a significant percentage
(43,4%) that remained the same and only 7,9% that improved in comparison with
communication in face-to-face teaching.

Table 11. Students’ communication with the teacher during the distance teaching and learning
of Science

worsened remained the same improved

48,7% 43,4% 7,9%

As seen in Table 12, communication with classmates worsened in comparison with the
communication in face-to-face teaching, as stated by 67,2% of the students. The answers to
these two questions are compatible with each other, as they agree that communication during
the distance teaching and learning of Science is degraded, as it becomes less in quantity and
more difficult in quality. However, it is noticeable that the degradation, the difficulty and the
lack of communication with the classmates was pointed out to a greater extent than that with
the teacher (67,2% vs. 48,7%) by primary students. Similar findings for limited
communication with the teacher and classmates in online education during COVID-19
pandemic were also identified by other researchers (Bisht et al., 2020; Radha et al., 2020).

Table 12. Students’ communication with classmates during the distance teaching and learning
of Science

worsened remained the same improved

67,2% 26,2% 6,6%

Table 13 shows the students' answers to the question "How much did your teacher's way of
teaching during distance teaching and learning of Science differ from the way he/she taught
in the classroom?" The answers "much", "moderately”, "a little" received each of Y4 of the
answers, while the extreme answers "too much" and "not at all" received the rest Y of the
answers equally divided.
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We consider that this distribution reflects the realistic picture of the conduct of the distance
teaching and learning of Science (and perhaps not only of Science). The school reality that
was formed in Greece during the COVID-19 pandemic was based on the one hand on the
desire of the teachers to respond to the new teaching conditions and on the other hand on the
technological knowledge and skills that every teacher had. We consider that the variety of
students' answers to this question records the different degree of teachers’ response to the
technological requirements of the distance teaching and learning, especially in a subject that
request the use of supervisory tools, images, presentations, simulations and videotaped
experiments.

Table 13. The differentiation of teacher's way of teaching during the distance teaching and
learning of Science

too much much moderately a little not at all

11,4% 25,9% 25,4% 25,9% 11,4%

In the following question, students were asked to define the effect of their teacher’s way of
teaching during the distance teaching and learning of Science on their understanding of
concepts and procedures of Science. Table 14 does not show the same balanced distribution
as Table 13, but a clear shift to the spectrum of positive effects. More than half of the students
(39,9% + 13%) stated that teacher's way of teaching contributed positively to the
understanding of concepts and procedures of Science that were taught by distance, while less
than 10% evaluated this contribution negatively. In other words, according to the students,
even small changes in teacher's way of teaching during the distance teaching and learning of
Science seem to have positive effects on the learning outcomes.

Table 14. The effect of teacher's way of teaching on students' understanding during the
distance teaching and learning of Science

very positive positive moderate negative very negative

13% 39,9% 37,6% 8,5% 1,1%

Another part of the communicative dimension of the teaching is the tasks assigned by the
teacher to the students as homework. When students were asked to define the number of tasks
assigned by the teacher during the distance teaching and learning of Science, almost half
(46%) answered that it remained the same in comparison with those assigned to the real class.
However, there was also a significant almost 40% (30,2% + 9%) of students, who stated that
the number of assignments decreased to some extent, while less than 15% (12,7%+2,1%) of
students stated that the assignments increased to some extent during the distance teaching and
learning of Science (Table 15).
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Table 15. Number of the tasks assigned by the teacher to the students during the distance
teaching and learning of Science

decreased a lot | decreased slightly | remained the same | increased slightly | increased a lot

9% 30,2% 46% 12,7% 2,1%

Table 16. Time devoted to the correction of the tasks assigned during the distance teaching
and learning of Science

decreased a lot | decreased slightly | remained the same | increased slightly | increased a lot

6,6% 23,3% 38,1% 22% 10,1%

However, the time devoted to the correction of the tasks assigned by the teacher during the
distance teaching and learning of Science did not decrease correspondingly. On the contrary,
it seems that the time for task corrections has increased in double cases compared with the
cases that the number of tasks assigned has increased (10,1%+22%=32,1% vs.
2,1%+12,7%=14,8%) (Table 16).This apparent inconsistency can be explained by the
insecurity felt by teachers about what their students actually understand by distance. In other
words, the teachers further analyzed the answers to the tasks assigned so that as many
students as possible understood the concepts, even if the tasks assigned were fewer in number
compared to the real class.

Concerning the correction of the tasks assigned by the teacher during the distance teaching
and learning of Science, this was done in a wide variety of ways, as shown in Table 17. In
35,2% of the cases the correction of the tasks assigned was done during the online learning in
various ways with the contribution of teacher and students. We believe that this variety
indicates the different degree of teachers’ familiarity with the technological means in distance
education, but also their effort to meet the different needs of their students.

Table 17. Ways of correction the tasks assigned by the teacher during the distance teaching
and learning of Science

It was done by The teacher It was set to be No Other
the teacher and sent us the done with the correction (what?)
sent to us online | answers and opening of the
we made school and the
self-correction | return to real class
26,5% 19% 17,2% 2,1% 35,2%

4.4 Regarding students’ personal approach and involvement
Six questionnaire questions were intended to record each student's personal involvement
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including final assessment questions. As shown in Table 18, when students were asked to
define their concentration during the distance teaching and learning of Science, about half of
them (48,1%) thought it was the same as in the real class. However, the percentages of
students who described it as lower were four times higher than those who described it as
higher (35,7%+6,3%=42% vs. 2,6%+7,1%=9,8%). Therefore, it seems that the home
environment had many distractions and did not allow them in some extent to be concentrated
in the distance teaching and learning of Science, a situation that probably applied to all
subjects and not only to Science. The same finding of limited concentration is described in
other researches for students of all ages (Azlan et al., 2020; Besser et al., 2020; Pensiero et al.,
2020), even in Greece for secondary students (Kyriakou et al., 2021).

\\ M ac I-ot h i n k Journal of Studies in Education

Table 18. Student’s concentration during the distance teaching and learning of Science

much higher higher the same lower much lower
as in the
real class
2,6% 7,1% 48,1% 35,7% 6,3%

Similar answers were given by the students to the question asking for their personal
participation in the distance teaching and learning of Science. The majority (57,1%) of the
students answered that they participated in the same extent as in the real class. However, the
percentages of students who characterized their participation as lower were almost triple than
those who characterized it as higher (26,7%+4%=30,7% vs. 2,1%+10,1%=12,2%). This
trend is compatible with previous findings, such as that the distance teaching and learning of
Science was done in a more teacher-centered way and that the students' concentration was
lower than in the real class. This finding is also consistent with those of other research, in
which the active involvement of students of all ages decreased during distance education (An
et al., 2021; Besser et al., 2020; Chen et al., 2010; Thurmond & Wambach 2004).

Table 19. Student’s personal participation during the distance teaching and learning of
Science

much higher higher the same lower much lower
as in the
real class
2,1% 10,1% 57,1% 26,7% 4%

Table 20 records the evaluation of the learning outcomes of the distance teaching and
learning of Science by the students, who were asked to think, decide and fill the sentence "I
think that the concepts of Science that I better understood during distance teaching and
learning of Science were..." The results are like the previous two questions. Roughly half of
the students (48,1%) thought that they understood the same number of concepts as in the real
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class. However, the percentage of students who considered they understood fewer concepts
were five times higher than those who considered they understood more concepts
(38,19%+5,3%=43,4% vs. 2,1%+6,3%=8,4%). Despite the young age of the students, they
seem to feel that they lack a deep understanding of Science concepts and attribute this lack to
the forced distance teaching and learning of Science applied during the COVID-19 pandemic.
The same findings were recorded in another research in Greece for secondary students
(Kyriakou et al., 2021).

Table 20. Understanding of concepts during distance teaching and learning of Science

much more more than in the same | fewer than | much fewer than
than in the real | the real class as in the | inthereal | in the real class
class real class class
2,1% 6,3% 48,1% 38,1% 5,3%

At the end of the questionnaire students were asked to answer in two open-ended questions in
order to express their general opinion about the distance teaching and learning of Science
during the COVID-19 pandemic stating what they liked and what they did not like
concerning this teaching type. Tables 21 - 22 present the given answers.
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Table 21. What did you like in the distance teaching and learning of Science?

Number of Students’

Content of answers
answers percentage

Use of audiovisual material (video, ppt, simulations, etc) as 123 3.5
well as equipment (interactive pens, whiteboard, etc) =70
No answer 59 15,6%
I like nothing at all 50 13,2%
Comfort of the house 32 8,5%
Higher concentration 25 6,6%
The attitude of the teacher (not strict with students, leniency, 24 6.3%
supporting, encouraging, great effort, etc) =70
I can’t distinguish anything special 20 5,3%
Short teaching time 18 4,8%
Various answers (engaging in other things during the lesson, 13 4.8
communicating via chat, etc) 070
Without masks 6 1,6%
Dividing and working in groups (breakout sessions) 3 0,8%

Table 21 shows that the greatest educational benefit of distance teaching and learning of
Science was the use of rich supervisory sources, which were used even more in Science in
comparison with other subjects, as also stated in a previous closed-ended question (Table 5).
In addition, it seems that the teachers developed their skills in using online platform
management systems, a fact indicated using interactive pens or other technological tools
throughout online learning. Answers indicating facilities of the students, such as the comfort
of the house, the short duration of the teaching hour and the non-requirement of wearing a
mask were declared by the students in percentages less than 8,5%. It is noticeable that 6,6%
of the students stated as an advantage of the distance teaching and learning of Science the
higher concentration they experienced at home compared to the real class, a percentage that is
in accordance with students’ views in the corresponding closed-ended question (Table 18).
Finally, we consider as remarkable that 6,3% of the students felt the need to state as an
advantage of the distance teaching and learning of Science the attitude of the teacher, who
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showed increased leniency to the students, while he/she made an obvious effort to meet the
difficult requirements of the distance teaching and learning, given that about 33% of the
primary teachers in Greece did not have any kind of prior knowledge on distance and online
teaching (Gkaintartzi, 2021, p.6)

Table 22. What did you dislike in the distance teaching and learning of Science?

Number of | Students’

Content of answers
answers percentage

Technical problems (poor or incomplete connection, frequent 128 33,8%
interruptions, sound problems, etc.)
Lack of communication and interaction with classmates and 105 27,7%
teacher
Lack of implementation of live experiments 45 11,9%
Isolation, inability to concentrate, sitting in front of a computer 25 6,6%
all day (eye strain, headaches, etc)
Ineffective teaching (only for curriculum coverage, insufficient 24 6,3%
time for further explanations and questioning, etc)
There is nothing to dislike 21 5,5%
I dislike everything 17 4,4%
Various answers (reactions of classmates during the lesson, 16 4,2%
short breaks, generally the way of teaching, lack of time, etc.)
No answer 4 1%

Table 22 shows that the distance teaching and learning of Science faced two major problems:
technical connection problems and lack of communication with classmates and teacher. These
answers confirm the answers to the closed-ended questions. For example, 36,2% of students
had characterized the quality of their internet connection as moderate, 5% as poor and 1,9%
as very poor (Table 8) and a similar view is formed by a total of 33,8% of students in this
open-ended final question. In addition, 48,7% of students had stated that communication with
the teacher worsened (Table 11) and 67,2% that communication with classmates also
worsened (Table 12) and 27,7% stated that this lack has remained as a final impression. Our
research confirms the findings of other researchers even at other levels of education both in
terms of identifying technical connection problems (Azlan et al., 2020; Bisht et al., 2020;
Kyriakou et al., 2021; Reimers & Schleicher, 2020; Sharin, 2021) and also in terms of lack of
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communication (An et al., 2021; Besser et al., 2020; Bisht et al., 2020; Radha et al., 2020).

Limited involvement, passive participation, and difficulty to concentrate were reported as
"dislike elements" by 6,6% of students in accordance with other researches for students of all
ages (An et al., 2021, Besser et al., 2020, Chen et al., 2010, Di Pietro et al., 2020; Gray &
Diloreto 2016; Pensiero et al., 2020, Sharin, 2021). Moreover, ineffective teaching was
declared as the final educational result by 6,3% of students in accordance with statements in
the corresponding closed-ended question, where students stated that they had understood
fewer concepts of Science through distance teaching and learning of Science compared to
real class teaching (Table 20).

The combination of all the above findings, ie the coexistence of technical problems, lack of
communication, limited participation and learning deficiencies contributes to the creation of
psychological effects such as stress and anxiety in students, as recorded by other researchers
(Azlan et al., 2020, Besser et al., 2020, Di Pietro et al., 2020; Sharin, 2021). In our case, these
psychological effects may not have been verbally declared by the students, but they emerge
through what students "did not like" or missed during the distance teaching and learning of
Science (Table 22). We consider that similar feelings were expressed through characteristic
words or phrases, such as "we were isolated", "we did not have time to ask", "we were sitting
for hours" and "we only had short breaks".

Finally, it is noticeable that 11,9% of students pointed out as a negative element of the
distance teaching and learning of Science the lack of live experiments, a significant
requirement in the teaching of Science. Note that in Table 22 the answers are a little more
than the total number of students, as some students gave more than one answer.

Through the last question of the questionnaire, after the experience of the distance teaching
and learning of Science, the students were asked to evaluate "Finally, in your opinion, in
which case is the subject of Science taught better?" The vast majority (85,4%) clearly
declared a preference in real class teaching. We consider this final opinion to be consistent
with two of the previous findings. First, with the data of Table 2 where more than 9/10 of the
students had positive evaluations for the way of teaching Science in the real class and of
Table 3 where only 3/10 of the students had positive evaluations for the distance teaching and
learning of the subject. Second, with individual elements that did not seem to satisfy the
students, such as communication with the teacher (Table 11), communication with classmates
(Table 12), lower concentration (Table 18), less personal involvement (Table 19) and limited
understanding of concepts (Table 20). Based on these individual statements, it was expected
that students would not finally prefer distance teaching and learning perhaps for all school
subjects. However, the huge difference in preferences of Table 23 shows that in Science live
teaching is irreplaceable and this is perceived even by primary education students. In a
similar question, the same preference for live learning in rate of 77,71% was shown by higher
education students, even if not focused on Science (Radha et al., 2020). Similarly, head
teachers in Greece found that "distance learning was a painful endeavor which has led to a
burnout of both teachers and students" (Geropoulos et al., 2021, p. 64) and 25% of teachers in
Greece found "absolutely no benefits and advantages to be gained from online
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teaching/learning" (Gkaintartzi, 2021, p. 10).

Table 23. Final preference of students for the teaching of Science

by distance the same in both in real class
ways
3,7% 10,8% 85,4%

5. Conclusions and Implications

Education was significantly affected by the COVID-19 pandemic worldwide. In Greece,
distance education was implemented as a solution to maintain contact with students at all
levels in an asynchronous and then in synchronous form (online learning). Based on the
findings of the present research it becomes clear that the students were not satisfied with the
distance teaching and learning of Science and state that they prefer to be taught this subject in
the real class. The main reasons mentioned by the students that lead them to this overview are
the appearance of problems in the connection platform and the quality of the internet
connection, the lack of experiments with their active participation, the restriction of
discussions, the reduction of group work, the difficulty of communicating with the teacher
and classmates, the impaired concentration at home and their limited personal involvement.
As a result, the students themselves conclude that during the distance teaching and learning
of Science they had a lower understanding of concepts and procedures of Science.

Students' answers can be used as a guide for designing a successful distance teaching and
learning of Science. Positive results in activating students’ interest and active participation
are offered by the general effort of the teacher and the utilization of many supervisory
materials and applications (simulations, ppt, videotaped experiments, etc.). Elements that
should be avoided are technical problems, teacher-centered process, reduced communication,
lack of discussion, prevention of questions, "hunting for the curriculum". Similar suggestions
are made by other researchers, who suggest as qualitative characteristics of the successful
online courses clearly written objectives, well-organized content, variety of opportunities for
interpersonal interaction, and effective use of technology (Jaggars & Xu, 2016).

Data for this research were collected from a limited number of primary schools. The inherent
bias in convenience sampling, due to under-representation of particular subgroups in the
sample, does not allow trustworthy inferences to be made about the intended population. In
addition, due to the voluntary nature of the research, it is possible that the views of students
having a more positive view of Science, greater interest in the subject, better internet access
and greater participation in the online learning were recorded. For the most accurate way of
perceiving the distance teaching and learning of Science by students of primary education, a
larger scale research is required with participation of all the students in each class and with an
even more specialized research tool. Of course, restrictions on social distances and rules to
avoid overcrowding do not allow such projects as long as the COVID-19 pandemic lasts.
Even more accurate conclusions for distance teaching and learning of Science would be given
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by a corresponding research addressed to primary education teachers, a step that our research
team already prepares.

In any case, we consider the present research as a useful guide for designing the distance
teaching and learning of Science for primary students. Topics that were discussed in the
educational community were confirmed with real data, which are of special value, because
they come from the students themselves. It is now up to those who have the responsibility of
educational policy, plan the curriculum or organize teacher training to take into account the
requirements of the distance teaching and learning (not only of Science), in order to cover as
successfully as possible the dimensions and specific features of the distance education of
each subject.
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