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Abstract

This research invites us to analyze how IoT through social media is transformed as an educational medium for social interaction 
for children during the Covid-19 pandemic. This study also identifies how parents, teachers, and children perceive social 
interactions before and after the pandemic. This research method uses embedded mixed methods by utilizing a qualitative 
approach through virtual ethnography and borrowing a questionnaire to complement the qualitative data. The survey of 
responses in this study was obtained from 100 parents and children who carried out learning activities at home from April 
2020 to April 2021.The results show that the transformation of IoT and social media has had a significant impact on children’s 
education in social interaction, owing to their interactive nature. Thus, IoT and social media can evolve into additional artifacts 
that act as mediators in the post-millennial generation, rather than as a form of culture. When social media and online games 
are introduced into a child’s environment, it has been demonstrated that they mediate their conceptualization of learning and 
cognitive development, among other agents through the interactions between teachers, children, and technology, children 
conceptualize higher mental functions such as continuous and ongoing problem-solving dispositions, as well as language 
acquisition and social learning. The effect of technology on human interaction results in the transformation of social functions 
into individual mental functions, a process facilitated by modern technology. 
Keywords: Before pandemic and future; Internet of Thing (IoT); Transformation of children’s social education.
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Introduction

In childhood, social interaction skills become one of the central 
competencies that need to be developed from an early age 
(Ngoc, 2021). Social interaction is essential because it affects 
the next child’s life, especially socializing and disseminating 
thoughts. One of the children’s mediums to learn to interact 
socially is at school. Teachers as facilitators of social interaction 
education for children must be aware of the importance of 
social interaction skills for children, where through education, 
children will more easily achieve interaction competence with 
the surrounding environment. Children are also expected to 
control behavior and work together in groups for a broader 
social order. Children who struggle with social interaction will 
have difficulty communicating with their environment. So far, 
the representative place and medium in educating children 
about social interaction are in the school environment. 
However, the Covid-19 pandemic that emerged at the end 
of 2019 in Wuhan, China, and spread throughout the world, 
including Indonesia, ultimately demanded changes in almost 
all aspects of life, including social interaction education 
for children (Almonacid-Fierro, 2021; Marsudi et al., 2020; 
Sampurno et al., 2020; Tobaiqy et al., 2020).

Social interaction is crucial since it can be interpreted 
as a learning process to adjust to the prevailing npandemic 
orms and merge with the environment (Krzesni, 2015; 
Lindberg, 2020). The Covid-19 is giving a sense of 
concern for the continuity of children's social interaction 
education (Jones & Abdelfattah, 2020). This is because 
of the urgency of children to receive social interaction 

education. Furthermore, children's interaction and social 
development begin to be complex when the child is four years 
old, where the child begins to enter the realm of primary 
education. Due to the Covid-19 pandemic, various policies 
have been implemented to break the chain of virus spread 
in Indonesia (Mehta, 2020; Sampurno et al., 2020). One 
of the government's policies is to urge the public to carry 
out physical distancing, namely maintaining distance and 
avoiding all forms of crowds, including learning activities in 
schools. The Ministry of Education and Culture also issued 
a policy by closing schools and changing learning activities 
with an online learning system (Kemkes, 2020).

There have been many studies showing the effectiveness of 
online learning, and some show weaknesses and the need to 
increase the use of technology in online learning (Damary et al.,  
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2017; Gregus et al., 2021; Johnson, 2014; Sampurno et al., 
2020). Nevertheless, there is one aspect that is often forgotten, 
namely the interrelation between online education and social 
interaction education for children, especially elementary 
school students. As mentioned previously, before the Covid-
19 pandemic, children's social interaction education was 
conducted conventionally and using a mainstream approach, 
namely face-to-face and direct interaction. When children 
interact directly, communication skills, gaze, self-confidence, 
trust in the environment, genuine friendship, and intimacy 
can all be developed. When the learning from home policy 
is implemented, concerns arise about how schools, teachers, 
and parents can accommodate children's social interactions. 
However, according to how many parties have responded 
to online education, it is only natural that schools, teachers, 
and parents respond and use digital technology as a medium 
and a place for children to socialize to get social interaction 
education (Crawford, 2017; Lucardie, 2014).

As predict, in the 2010s period, discourses began to emerge 
about the direction of education in the future (Johnston-
Goodstar et al., 2014). The debate, which previously focused 
exclusively on methods and materials, has shifted its focus 
to the future and beyond of education. The development of 
generations also influences it. The millennial era is closely 
related to technology, and so is the next generation, namely 
generation Z (Gen Z), to the alpha generation (Lin et al., 
2015; Schultz, 2016; Singer et al., 2006). The post-millennial 
generation is a generation that is increasingly inseparable 
from the technologies that are developing today. They make 
technology a part of their lives (Lin et al., 2015). Gadgets are 
one of the primary needs that must permanently be attached 
to their daily lives. An instant lifestyle, an attitude that gets 
bored quickly, and a critical mind are also one of the markers 
of the post-millennial generation. On the other hand, their 
attitudes are facilitated by digital technology that is fluid 
and dynamic. Technology has the power to blur physical 
boundaries into imaginary ones. This is useful for the post-
millennial generation to reach space and time that were 
previously unattainable.

The discussion of digital technology and its use and its 
position in the lives of millennial, Z, and alpha generations 
reminds us of future education, especially in terms of social 
interaction (Li et al., 2016; McLay et al., 2015). As a result of 
the globalization process, rapidly developing technology is 
currently capable of facilitating communication and various 
human activities (Colman, 2018). Technology is also referred 
to as the fastest medium in disseminating information and 
knowledge and is considered capable of supporting facilities 
and infrastructure in the implementation of an education 
system. In today's world of education, ideally, education is 
oriented to the academic aspect and must also consider the 
skills, creativity, and potential that exist within a person 

(Canţer, 2012; Maney, 1999). In other words, it is not the only 
theory that is presented to children as the alpha generation, 
but practical knowledge is also critical so that they can apply 
the knowledge gained in their daily lives. Therefore, this 
study desires to identify the interplay of the Internet of Things 
(IoT) era through social media and children's education in 
accommodating the educational needs of children's social 
interactions during the Covid-19 pandemic. IoT is envisaged as 
a network of billions of devices be able to sense, communicate 
and share data which can then be analyzed to open a wealth 
of intelligence useful for planning, management and decision 
making (Patel and Patel, 2016; Umair et al., 2021).

Furthermore, this study invites us to analyze how IoT 
through social media is transformed as an educational 
medium for social interaction for children during the Covid-
19 pandemic. This study also identifies how parents, teachers, 
and children perceive social interactions before and after the 
pandemic. With this critical discussion, it is hoped that it will 
become initial research to develop digital technology-based 
children’s affective education media for the post-pandemic 
era. This facilitates children born in the alpha generation 
and after, where they are increasingly familiar with gadgets 
and technology, but it does not eliminate social interaction 
education which is often associated with character education.

Methods

This research method uses embedded mixed methods by 
utilizing a qualitative approach through virtual ethnography 
and borrowing a questionnaire to complement the qualitative 
data (Creswell, 2010; Lune & Berg, 2017; Tashakkori & Creswell, 
2008). Uses a combined research method (mixed method), 
which is a research method that combines or combines 
quantitative research methods and qualitative research methods 
to be used together in research activities in order to obtain more 
comprehensive, valid, reliable, and objective data. In this study, 
the mixed research method uses an unbalanced mixed model, 
where this model uses qualitative research methods as the 
main method and quantitative research methods are used as 
secondary methods. Embedded mixed methods were chosen 
since the researcher was aware of the limitations when it did 
not accommodate the quantitative aspects, which in this study 
were represented through the responses of parents and children 
(Tashakkori & Creswell, 2008). 

On the other hand, virtual ethnography refers to an 
ethnographic research approach carried out in an online 
setting which in this study examines IoT content and social 
media as educational media for children’s social interactions 
during the Covid-19 pandemic (Boellstorff et al., 2012; Denzin 
& Lincoln, 2018; Hine, 2001). This was done out of an interest 
in learning how to transform IoT in the past and future and 
its impact on children’s social interactions. Additionally, 
this research employs virtual ethnography to examine 
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communal tendencies, information dissemination, and online  
education

Participant and Data Collection

The survey of responses in this study was obtained from 100 
parents and children who carried out learning activities at 
home from April 2020 to April 2021 in Surabaya, East Java, 
Indonesia. Respondents were obtained using purposive 
sampling who are eligible or meet requirements namely who 
carried out learning activities at home from April 2020 to April 
2021. Participants are also given direction and understanding 
about the research and its scope so that they understand the 
purpose of this research. Embedded mixed methods were 
chosen since the researcher was aware of the limitations when 
it did not accommodate the quantitative aspects, which in this 
study were represented through the responses of parents and 
children (Tashakkori & Creswell, 2008). 

Data Analysis

The data is presented in a descriptive-analytical format to 
facilitate discussion of the evolution of prior and future IoT 
and its impact on children’s social interaction.

Results

Before we delve into how social interaction education plays out 
in IoT and social media, let us see how the responses that arise 
from parents and children can see about the before and future 
of IoT and social media use. Although IoT and social media 
offer complexities of convenience both in terms of effectiveness 
and efficiency in children’s education, parents have slightly 
different arguments. Parents consider children’s activities 
that spend more time in front of their gadget or laptop screen 
as harmful activities. The parents of the alpha generation 
are indeed at the age that is classified as the millennial 
generation. However, unfortunately, most have a mindset like 
before-millennials. Parents feel unprepared to facilitate their 
children’s learning needs at home, especially by watching their 

children linger in front of their gadgets and laptop screens 
(Figure 1). This negatively impacts children because children 
feel intimidated in using gadgets as a medium for learning and 
interacting with their friends during the Covid-19 pandemic.

  Parents’ response to the readiness to facilitate children’s 
online learning at home is in line with their response to success. 
Some parents even experience anxiety, where they feel they 
cannot facilitate their children in education during the Covid-
19 pandemic (Figure 2). This has long implications, because 
psychologically there are two family members, namely parents 
and children who do not have a strong vision of understanding 
(Bilaver et al., 2021; Popyk, 2021). Furthermore, the effect is 
that misunderstandings often arise between family members. 
Of course, this disorder is not healthy for the child, because 
he feels he does not get support from his family, especially 
his parents, in facilitating himself psychologically during the 
Covid-19 pandemic. For children, playing and learning by 
using gadgets with IoT and social media is almost the same 
as playing in the field (Brits et al., 2014). 

They are still able to elaborate on their creative ideas, 
explore unexpected creative possibilities, and other magical 
behaviors and activities. However, parents’ distrust of 
themselves in facilitating children’s learning and distrust 
of children in studying at home becomes their homework, 
especially for teachers who are felt to be the right person 
in educating parents. The new challenges that parents and 
teachers face in accompanying children as they learn from 
home cause parents to feel uncomfortable and object to the 
tasks and developments that must be assigned to students 
because parents are unable to contribute adequately to their 
children’s development due to the generation gap and a lack 
of knowledge about child development, which inhibits the 
provision of adequate care (Deanne Brocato et al., 2010; Hauk 
& Immordino, 2014; Ngoc, 2021).

Parents’ perceptions of children’s learning patterns at 
home are almost inversely proportional to what children feel. 
From the child’s point of view, they feel that their learning 

Fig. 1: Parents’ perceptions of online learning and the reality of students’ learning modes at home
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time is per their instinctive needs (Figure 3). The need for 
interaction with friends and family in children should come 
first. This is because the interaction is a non-verbal skill 
that is never explicitly stated but is always implied. This 
demonstrates the critical nature of interaction education and 
how these needs have been met by children studying at home  
(Figure 4).

Children have a natural aspect related to their generation, 
namely how they explore IoT and social media as a medium 
for learning and interacting. Although children still consider 
interacting offline by playing in the field or a friend’s yard 
or house (although on a limited basis) as the most preferred 
and representative medium for interacting, it is necessary to 
highlight how they respond to interactions through games and 
social media (Figure 4).

If combined, the percentage of children's interactions 
through online games and social media is more than 
interactions through face-to-face meetings. By bringing 
the spirit of technology, of course, the transformation of 
interactions that occurred during the Covid-19 pandemic 
impacted children's perceptions of "interaction" itself (López 
Peláez et al., 2020). As a post-millennial generation who are 
attached to technology, they see the opportunity for interaction 
that is broad and unlimited through social media that will 
never be reached by face-to-face interaction. Therefore, 
there needs to be negotiations and assistance to focus on 
what interaction with technology looks like in the context of 
children's education. IoT and social media provide a framework 
for showing how technology integration and interactivity are 
possible through proximal (face-to-face) and distal (behind-
the-scenes pedagogic planning) interactions, although the 
percentage going forward is more likely to be distal (Díaz-
Jiménez et al., 2020; Gregus et al., 2021).

The interactions that occur are characterized by the 
child’s experience in demonstrating, enjoying, explaining, 
instructing, managing, modeling, monitoring, promoting, 
providing feedback, and supporting content or phenomena in 
social media, games, or other IoT media (Adedoyin & Soykan, 
2020). The IoT transformation in the Covid-19 pandemic is 
growing to offer different affordability, such as physical and 
online obfuscation (Kewalramani et al., 2020). Also, because 
IoT has a pre-programmed function of enhancing social 
interaction education through socially mediated play either 
with entertainment content on social media by children 
sharing their playing experiences either proximally or through 
connectivity on online platforms. In addition, because of their 
interactivity, interactions are mediated by social media, but 
the child can also re-communicate to the toys their personal 
experiences (Arnott et al., 2019; Kewalramani et al., 2020). 

In this context, interaction education through IoT and 
social media values ​​a children’s rights-based approach that 
promotes the agency nature of children who can participate 
and have a voice in all aspects of their lives. Thus, IoT and social 
media as educators and children are positioned as collaborators 

Fig. 2: Parents’ perceptions of success as facilitators of  
children learning at home
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Fig. 3: Children’s activities in spending time at home
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Fig. 4: The child’s perception of the interaction he/she does
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which later can become a positive habitus that can be their guide 
when growing up and as a provider of knowledge to take the 
next level of education. The development of social interaction in 
children during the Covid-19 pandemic still requires the role of 
teachers in providing social values ​​to early childhood, and this 
can be accommodated with the concept of public pedagogy in 
social media; educators are expected to be able to guide children’s 
social values. Through aspects of tolerance, imitation, and active 
participation in decision-making.

The development of educational science with educational 
technology is significant for the progress of the education 
system in the future. In addition, to understand the potential 
of the field of study of educational technology as a social 
transformation, historical studies can be used to illustrate 
the sociological dimensions that affect the development of 
education. Improvements in the education system need to be 
considered in terms of educational components and facilities, 
human resources, and the existing curriculum to support an 
effective and efficient social interaction education process 
(Bratina, 2019; Crowder et al., 2020). In this case, educational 
technology as a pedagogic practice can be understood as 
education and learning by utilizing developing technology. 
Initially, educational technology began with developing two 
things: learning media and teaching design, which historically 
involved electronic goods such as gadgets and social media 
as a means of communication and entertainment directed at 
educational purposes (Orakci, 2020; Sampurno et al., 2020). 

Educational technology is referred to as behavioral science 
and an educational model that implements and manages 
technology to facilitate and solve learning problems (Almalki, 
2020; Son et al., 2019)research, and assignments. Student 
reflective essays at the end of the semester were collected 
and analysed using thematic analysis to identify engagement 
and outcomes from these activities. Students perceived three 
interactive learning activities: (1. Educational technology 
has a positive purpose, supported by current technological 
developments that need to be appropriately addressed by 
parents towards children’s education. The attitude they can 
show is their high enthusiasm for new information, the 
willingness to develop their potential, make the best use of the 
knowledge they have acquired, and develop their knowledge. 
That way, they can adequately receive education through 
technology-based education systems and IoT.

Social media mediate the interplay that occurs between IoT 
and children’s social interaction education (Miller et al., 2016). 
Social media is one of the products of the rapid development of 
IoT in this millennial era. The number of social media platforms 
is increasing day by day. The features and functions also vary. 
Starting from as a medium of entertainment, communication 
media, business to its function as a source of knowledge and 
knowledge. The use of social media in delivering information 
is considered more up-to-date and effective at this time.  

who share learning experiences, with a shared focus on fun, 
and consider the virtual environment of the child to consist of 
several interactions with peers, adults, and cultural contexts, in 
where children build together their exploration and learning 
of social interactions.

In this regard, ref lection on government policies in 
implementing Learning from Home has a positive impact. 
However, this policy seems to have a pitfall in it, namely 
when children’s concept of Learning from Home is not well 
understood. Children still have difficulty in adapting to the 
concept of Learning from Home. In addition to the absence 
of explanations, children also still feel that the Learning from 
Home mode does not facilitate their world, which is full of 
playing aspects. When asked to choose again, the children 
still chose to go back to school and study offline (Figure 5). 
This becomes interesting because, at the beginning (Figure 3 
and Figure 4), students feel comfortable playing, interacting 
socially, and learning through IoT and social media. Therefore, 
it is necessary to pay more attention to why the concept of 
online learning, which has a positive complexity in it, cannot 
be explained well to children. 

This concept ultimately becomes a pitfall that needs 
attention because social interaction education and other 
education with IoT and social media can solve education in 
the post-pandemic. Education with IoT and social media 
has proven to be supported by the positive response for most 
children. The complex use of IoT and social media is an outcome 
that should be appreciated to meet a generation and a world 
that is increasingly sensitive to technological developments.

Discussion

Children’s social development is needed to foster tolerant, 
active, and imitative aspects in early childhood to avoid deviant 
behavior in the next life. Social development must be formed from 
childhood to cultivate the values ​​of social education in children, 

Fig. 5: Children’s perception of online learning
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This is because most children make social media a primary 
need in their daily life. The birth of content, be it entertainment 
content, science and education content, and inspirational 
content, has become content to enliven social media platforms.

The sheer volume of opportunities available to children 
daily, if not hourly, is both an attraction and a distinct 
advantage for the owner of interest or the owner of information 
with a specific purpose (Ala, Alluhaidan; Samir, Chatterjee; 
Agnis, 2018; Lehrl et al., 2020). Although social media is 
an easy media choice in entertainment, communication, 
information delivery, and education, it should be noted that 
it certainly has a significant impact, both in terms of positive 
and negative impacts. Unlimited internet access is certainly not 
bound by age until all are free to access. This point is essential 
to note and be taken into consideration when enjoying social 
media content. Paying attention to the audience and observing 
the content displayed is an important thing that parents and 
teachers must always hold in mediating social media as an 
educational medium for children’s social interactions.

IoT with social media has considerations that can be used 
as media for children’s education in social interaction. In 
addition, social media helps develop children’s creative power 
in communicating (Arnott et al., 2019; Torrez et al., 2019). This 
must be accommodated as a mode of creative communication 
in which there are interdisciplinary aspects of education. 
Furthermore, it shows the efficiency of social media, which 
acts as a media for children’s education in interacting with the 
environment during the Covid-19 pandemic. In light of the 
above, with the increasing connectivity of digital technology, 
a new artifact in IoT; physical individuals who are indicators 
of the success of an interaction education for children, are 
finally able to connect to the internet, and their connectivity 
is now in the interplay between entities, things, and people 
(Cohen & Anders, 2020).

Virtual communication as part of the IoT is a “toy” 
connected to the internet. In contrast to physical individuals 
who are real but not connected to the online platform, social 
media interaction is connected to the online platform through 
social media. IoT and social media allow children to blur the 
physical environment with an online environment where 
digital and non-digital elements exist synchronously. IoT 
and social media facilitate children’s interaction with the 
broader environment while playing virtually and examine 
how the blurred boundaries for informal and formal social 
interaction education are well intertwined, of course, through 
fun learning (Luo et al., 2021; Mantovani et al., 2021). IoT 
and social media invite all elements of children’s education, 
especially parents and teachers, to explore possibilities to 
develop children’s interaction and cognitive capacities such 
as creativity, inquiry abilities, and design thinking and how 
children can be empowered to gain relationships by involving 
them in the process virtual social interactivity.

Conclusion

The development of an increasingly rapid era is balanced by 
technological advances that trigger social transformations in 
everyday life, including how social interaction education for 
children is carried out. More and more children’s activities 
are made easier with digital devices that help them instantly. 
Communication and information are effortless to access even 
by anyone without exception. Not only that, but social media 
platforms are also one of the alternative media for social 
interaction education which is considered easy to implement 
and well accepted by the community, especially the post-
millennial generation.

The development of the times accompanied by the current 
technology has many impacts, both positive and negative. 
Children can quickly obtain ease and various benefits in 
terms of communication and information dissemination 
media. This is also used by educational disciplines to provide 
interactive educational media for children through IoT and 
social media or the delivery of technology-based education 
that is used as a pedagogic practice and can be understood as 
an educational and learning practice developing technology. 
The educational technology paradigm used in spreading 
knowledge and learning is one of the right choices because 
social media is currently inseparable from the lives of post-
millennial generation children. 

The spread of social interaction education through IoT and 
social media is becoming more and more common through 
content about tips and tricks, history, and information about 
phenomena that are the scope of children’s activities. This is 
certainly a positive impact for children who, during the Covid-
19 pandemic, appear reduced opportunities to interact face-to-
face at school. Through this content, most of the children apply 
the knowledge gained in their daily life creatively. Social media 
content indirectly moves children to be more creative and 
brings enthusiasm to explore new things more. It can be said 
that the educational technology system through social content 
has succeeded in making children easy to understand and 
well-received the information they get through developments 
of technology today, namely social media.

The impact of the transformation of IoT and social media 
on children’s education in social interaction is due to their 
interactive nature. So that IoT and social media in the future 
can become additional artifacts that act as mediators, not just 
a form of culture in the post-millennial generation. As has 
been shown with social media and online games when placed 
in a child’s environment, it mediates their conceptualization 
of learning and cognitive development, among other agents. 
Furthermore, in the pool of interactions between teachers, 
children, and technology, children conceptualize higher 
mental functions such as problem-solving dispositions and 
question-driven questions that are continuous and ongoing 
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and language acquisition and social learning. The impact on 
interaction with technology leads to the transformation of 
social functions into individual mental functions, which form 
a process mediated by modern technology. 

As a result, the integration of IoT and social media as 
mediators impacts children’s ‘study room ecology’ during the 
Covid-19 pandemic. The concept of ‘learning space ecology’ 
is used here to describe the indoor environment of the early 
childhood setting and the outdoor and the interactions 
that occur within the educational framework in each of its 
contexts. In the context of education, children’s interactions 
are inf luenced by various mediating factors obtained by 
children, including values, norms, and resources that shape 
actual pedagogical practices and form knowledge about new 
perspectives and possibilities that can be widely explored. 
The impact of the transformation of IoT and social media in 
this interaction includes how a child interacts with others, 
peer interactions, and educator interactions. It respects the 
agent nature of children, namely how children interact with 
netizens and how these interactions interact can be shaped as 
pedagogical practice.
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