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Abstract: This current study aims to examine through a literature review whether children of
preschool and early primary school age can be taught distance computational thinking (CT)
through asynchronous learning environments in the age of covid. Over the past few years in
Greece, a sharp rise in computational thinking has been noted as both students and teachers
feel the need to create more imaginative and interactive ways. The study results illustrate
the significance of digital media in the educational process and the educator’s crucial role in
using such digital tools in preschool and early primary school age. The cooperation between
educators of preschool age and teachers of Information Technology could offer new dimensions
and provide numerous benefits to the learning process. Distance learning programs could help
teachers’ training process through properly structured material that corresponds more effectively
to the learning of CT.

Keywords: computational thinking, Covid-19, primary education, distance education

1 Introduction
Digital media have significantly penetrated people’s lives in Western societies, while the

development of Computational Thinking (CT) has been introduced in the educational policies
of many developed countries (Papadakis & Kalogiannakis, 2017). In a similar vein, new
educational technologies have been developed to introduce preschool and early primary school
children more actively to CT activities (Vaiopoulou et al., 2021). As Wing (2006) defines: “. . .
computational thinking is not only reserved for those who are related to the field of Computer
Science but rather a general competence reserved for all. In addition to reading, writing, and
math, we must add computational thinking to every child’s analytical ability”. In 2011, she also
added to her definition “computational thinking constitutes the operations of thought which
involve forming and solving problems in such a way that they are represented in a form that an
information processing agent can effectively implement.” In developed countries, CT has already
been introduced to children of preschool age as it is considered a necessary skill for current
pupils in contemporary society. The integration of technology in education is an orientation of
scientific literacy, while within the framework of scientific literacy, great emphasis is placed
on learning based on an investigation (Skaraki, 2021; Kalogiannakis et al., 2018). In our days,
young children live with technology and use it in their daily lives (Fessakis et al., 2015). The
existence of cost-effective and mobile smart devices allows children aged under eight coming
from low-income family backgrounds to access smart mobile devices (smart mobile phones –
tablets) (Guernsey & Levine, 2016). Likewise, research has shown that children develop skills
and competencies that exceed their expected perceptual and kinetic skills development through
touch screens and their participation in educational activities. Teaching through mobile devices
and applications improves students’ learning results in preschool age (Ampartzaki et al., 2021;
Kalogiannakis et al., 2018; Papadakis & Kalogiannakis, 2019).

Nevertheless, COVID-19 does not only cause health crises all over the world, but it also
affects all aspects of life, including the educational field (Alea et al., 2020). The sudden
transition to distance teaching forced both teachers and students to adjust their educational
practices by using digital platforms and educational approaches that were unknown (Pinto et al.,
2020). According to Anastasiadis (2004), distance teaching constitutes an institutionalized form
of teaching where students are separated from teachers, and ICT equipment is used to connect
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students, teachers, and the educational material. Similarly, Lionarakis (2005) has attached a
deeply educational dimension to distance teaching, suggesting that “distance teaching activates
students and teaches them how to learn on their own and operate with greater autonomy towards
a more investigative process of self-learning and self-knowledge” that explicitly puts forward the
issue of a student’ self-regulation. Educational institutions have started to use various systems
and distance teaching tools with certain countries attempting to implement a vision of urgent
change on a national level.

In contrast, others have adopted specific solutions to maintain their education systems on an
institutional and individual level, even though the results of any practice cannot be predicted yet
(Agostinelli, 2019). However, one can postulate that schools or institutions with experienced
educational personnel in the management of distance teaching systems and those who invest
in the innovation of their technological resources will come out ahead as the educator’s role
will keep changing in the educational field after COVID-19 (Korkmaz & Toraman, 2020). In
the age of COVID, there are many problems educators deal with, such as access to appropriate
applications, the use of digital tools, and the organization of digital educational activities
(Depoux et al., 2020). One can state that educators’ problems vary depending on children’s age
group and each educator’s specific field. Today, in the 21st century, as the current pandemic
takes place, it is necessary that the learning process be enhanced using digital technologies and
digital tools. In this context, educators assume significant responsibility in developing children’s
educational content and in their capacity to make them master new knowledge (Gözüm & Demir,
2021).

2 Distance teaching and preschool age in a digital era
In a globalized teaching era, governmental organizations and educational institutions in-

creasingly promote e-learning resulting in the transition from traditional classrooms to distance
teaching (Aldhafeeri & Khan, 2016). However, O’Doherty et al. (2018) have expressed con-
cerns over the quality of online learning and the problems of distance education such as social
isolation, lack of interaction and participation, delayed or unstable feedback (Khurana, 2016).
According to the data gathered by UNESCO, in June 2020, over 75% of students worldwide
were using distance learning and forcing both students and teachers into such a transition,
organizing it as quickly as possible while ensuring the quality of the educational services
resulted in divided opinions over distance education. With children of preschool age, learning at
home means that parental support is required. Such a sudden shift in distance education and
the emerging challenges cause concern. Without appropriate parental support, such changes
may increase parents’ likelihood of experiencing parental stress and parental exhaustion, which
in turn can severely affect children (Griffith, 2020). However, parental opinions regarding
the distance teaching experience to children of preschool and early primary school age, the
emerging difficulties, the much-needed support, and the use of screen media at home by children
have not been examined.

Educational technology applications have fostered math, science, literacy, and the learning
of ideas through smart mobile devices and tablets. Nevertheless, it is a matter of discussion
if all the educational technology applications developed for children of preschool age possess
educational value. Papadakis & Kalogiannakis (2020) examined the research regarding the
educational value of digital applications from 2011 to 2019. The results suggested that most
mobile phone applications with educational content targeting preschool-age children are non-
educational and designed to entertain them. Furthermore, it has been suggested that parents
and professional educators who assume the responsibility of children’s development in early
childhood have difficulty choosing digital applications with educational content (Hirsh-Pasek
et al., 2015; Papadakis & Kalogiannakis, 2017). However, the integration of technology in
children’s education by considering their age, level of development, individual interests and
desires, and the social and cultural environment in which they belong is considered one of
the significant realities of the contemporary world. In addition, it has become mandatory for
children to meet technology after the pandemic Covid-19. Parents, teachers, and technology
specialists have the responsibility to help them encounter the educational content of technology
(Vidakis et al., 2019). The current study aims to examine through bibliography if preschool and
early primary school children can be taught CT through distance teaching.

3 Computational thinking and education
CT is an essential competence for children in the 21st century (Wing, 2016) and constitutes

an essential issue in education (Lin et al., 2020). Over the past few years, an increased interest
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has been noted over CT education and its role in acquiring children’s thinking skills and digital
competencies (Angeli & Giannakos, 2020; Chatzopoulos et al., 2021). Many countries have
integrated CT into their curriculum (Webb et al., 2017) and have introduced Computer Science
as a subject in primary education to train their students in designing computer programs (Heintz
et al., 2016; Lindberg et al., 2019). Over the last few years, many claimed that CT could
be acquired and developed by teaching programming to children. Furthermore, it has been
advocated that such teaching must start as soon as possible (Heintz et al., 2016; Papadakis et al.,
2021).

Programming based on blocks becomes how students are introduced to programming and
Computer Science. With the popularity of tools such as Scratch, Alice, and Code. Org’s Hour
of Code, many new programming environments and initiatives employ the method based on
blocks. This tendency can be found in the increasing number of curricula of Computer Science
that incorporate environments based on blocks as part of their material (Brown et al., 2016).
Programming environments are operating based on the logic of drag-drop such as App Inventor,
Scratch (Garcı́a-Peñalvo et al., 2016), Alice and Blockly (Aivaloglou & Hermans, 2016) support
new students in the development of CT during the programming activities by allowing them to
focalize more on the process of solving problems through the transposition and deposition of
blocks while they are learning.

On a national level, efforts have been made to promote CT learning at younger ages. Apart
from appropriate programming environments, many efforts have been made towards distance
learning thanks to the help of new technologies and the Internet to transmit knowledge and good
practices (Papadakis, 2021a). The creation of Code.org, a non-profit organization, is considered
vital as it envisions extending access to Computer Science at schools to enable any student in any
school to have the opportunity to learn Computer Science as part of their fundamental education.
For this reason, Code. org created the annual movement Hour of Code, in which more than
15% of students participated from over 180 countries (Code, 2020 ). “codeacademy.com” offers
learning environments fostering the learning of programming and CT through activities (Angeli
& Giannakos, 2020). Google developed CS first, a free computer science syllabus based on
Scratch’s application designed for students aged 9-14 years whom anybody can teach. Students
are taught cooperation and basic terms of Computer Science as they create their projects while
educators break ground with easy-to-use lesson plans, activities, and educational material (Code
with Google, 2020). In addition, Scratch provides the opportunity to educators to make an
application for an educator’s account. This makes it easier for educators to create accounts for
their students and manage their “digital class,” projects, and commentary (Scratch-Educators,
2020).

In Europe, with the support of the European Commission, the European Code Week was
started in 2013 by volunteers. In 2015, 570.000 participants from 46 countries took part in it
with 7.600 activities, while in 2019, the respective numbers were 4.200.000 participants with
72.000 activities from more than 80 countries. The significant participation, the increasing
interest, and the need to teach programming result in extending the period of “celebration.” In
2021, the European Code Week will take place between the 9th and the 24th of October (Europe
Code Week, 2020), providing the opportunity for educators and students to present their projects
and work.

In this context, two free open online courses (MOOC – Massive Online Open Courses) were
created in the educational portal European Schoolnet Academy. MOOCs belong to a category
of asynchronous online learning; a student studies the learning material in his/her time, pace,
and space, trying to follow the recommended timetable. The courses took place in 2019 (EU
Code Week – Ice-breaker MOOC and EU Code Week – Deep Dive MOOC), and thanks to the
great demand, they retook place in 2020. The two courses aimed to understand the significance
of incorporating coding and CT in the classroom (European Schoolnet Academy, 2020). (see
Figure 1)

After seeing the increased interest in the learning of programming and CT, attempts were
made to train educators and students in Greece (Tzimopoulos et al., 2021a; Tzimopoulos et
al., 2021b). The Educational Content, Methodology, and Technology Laboratory (ECMTL) of
the Hellenic Open University (HOU) organized an educational workshop concerning Scratch
Coding to learn basic coding terms in a Scratch environment. The workshop was organized using
a mixed learning method, through distance learning, 30 hours for adults/educators and 6 hours
for students (Scratch for teachers, 2020). Furthermore, to train educators in new technologies,
programming through Scratch, and educational robotics, asynchronous workshops are organized
in Greece by the National Support Service eTwinning in cooperation with training organizations
(etwinning.gr, 2020). During the pandemic, in the educational field in Greece, two platforms
for asynchronous learning were used (e-class and e-me). The latest upgrade of e-me in the 2.4
edition made it possible to attach Scratch files immediately (Digital Educational Platform e-me,
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2020). (see Figure 2)

Figure 1 International initiatives to promote CT and programming in education

Figure 2 eTwinning seminars to promote CT and coding skills to educators

4 Computational thinking and education in preschool
age

The universal tendency towards learning CT in education unveils the importance of program-
ming lessons for children of preschool age (Lindberg et al., 2019). Since students of preschool
age can practice their cognitive skills to solve basic computational logic, as a demographic, it
has triggered significant interest in studying learning intentions and behaviors (Lin et al., 2020).
The national study has pointed out that programming to young children plays a decisive factor
in developing cognitive functions (Papadakis et al., 2016).

Little research has been conducted on students of preschool and early primary school age
concerning CT (Poulakis & Politis, 2019), and those that have been conducted have not managed
to examine the results of teaching CT to children of kindergarten (Lin et al., 2020). In one
of these studies, in 2020, Angeli and Valanides (Angeli & Valanides, 2020) examined the
consequences of CT through Bee-Bot learning in fifty children aged 5 and 6. The study
results illustrated statistically significant benefits between the initial and the final evaluation
of children’s CT skills. Through their research using kit-robotics to children aged 3-5, Bers
et al. (2019) drew the same conclusions. They also pointed out that educators effectively
incorporated coding activities and CT in their syllabus. A different study aimed to examine
teaching practices’ effect on children of preschool age to learn computational logic and coding
terms to enhance their problem-solving and computational thinking skills. The results showed
that using the developed system TUI based on play could increase the learning behaviors of
children of preschool age and enhance their learning interests and computational thinking skills
(Lin et al., 2020).

The advocate mentioned above that children of this age group can be taught CT if done
correctly and with the appropriate means (Papadakis, 2021b). Nowadays, there are plenty of
available programming environments suitable for educating children of preschool age. One of
them that is free and popular is ScratchJr (Papadakis et al., 2016) that has been designed to be
developmentally proper for students aged 5 to 7 in a similar manner to LightbotJr, which has
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a small purchase cost. The previously mentioned programming environments belong to the
category of mobile programming environments. In addition, young students can use Web-based
programming environments in programming and the development of CT such as Kodable and
the section for children who do not know how to read via the use of special applications such as
Code.com (Zaranis et al., 2019). (see Figure 3)

Figure 3 Apps for young age children to promote CT and coding skills

5 Conclusion
The current literature review shows how computational thinking has slowly been introduced in

the school classroom. Many educators and parents identify the possible benefits that stem from
the use of technology by children of younger ages; however, they do not have the appropriate
pedagogical knowledge at their disposal to make proper use of it. Whether it is used in a formal
or informal learning environment, technology should be used in ways that promote learning and
children’s healthy development (Lee, 2016). Nevertheless, educators and parents need to spend
many hours searching for appropriate applications that support their students’ or children’s
learning experiences (Papadakis & Kalogiannakis, 2019). CT and students training in it will
preoccupy us for the following years. It is an essential ability acquired from a very young age.
The cooperation between teachers of preschool age and teachers of Information Technology
could provide new dimensions and numerous benefits to the learning process.

Distance learning programs could be conducive to training educators to respond more effec-
tively to the teaching of CT. Various organizations’ training material exists, whether abroad or
in Greece, although not providing sufficient educational material to cover teachers’ and students’
educational needs. It needs to be designed appropriately for distance learning purposes, and
educators’ training sessions should be based on it. At the same time, specific educational
organizations specializing in teaching CT and programming to young children should be taken
care of by the guidelines of appropriate educational material. With the appropriate cooperation
and translation of the available activities from English to Greek, our young students can use
that specific material to learn CT. As we find ourselves in the digital era, it becomes evident
that attractive and entertaining processes such as those of CT pique children’s interest while
enabling them to get involved in active learning without much effort.
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