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Abstract

Children nowadays are more likely than earlier generations to understand, get along with, and be
comfortable with technology. Compared to children from the past, children nowadays can find basic
technology like a laptop or mobile phone with less difficulty. In addition, they can see how adults use
those devices. Children may develop tighter and more frequent relationships with the instruments be-
cause of these aspects. This research intends to investigate how two children learn to use the available
technology. The study adopts a qualitative research method. The data are collected by interviewing
the parents of two children. The study discovers that, from the viewpoint of their parents, youngsters
are unknowingly gaining information through technology through both individual and peer playing.
They begin to learn how to share, analyze independently, work together, and internalize information
from their peers through this playing and learning. Children also practice trial-and-error learning, in
which they try things out, fail occasionally, and then figure things out. Children also learn how to
stimulate their interest and satisfy their curiosity by gaining and examining new knowledge. The
study also emphasizes the important functions of a few enabling elements, such as family support,
children's active participation, the social dynamics at school, and the link between the family and the
school.
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Introduction

They are the potential future generation
who will take responsibility to sustain and en-
hance quality and quantity of development in
the future. Socially-psychologically healthy and
educated children can be promising and poten-
tial good citizens compared to uncared for and
uneducated children. Thus, education is a means
towards better life quality of individual and
community.

Nowadays, our life is surrounded by fast
development of technology which may poten-
tially support and destroy human life quality.
Despite the degrading effects of technology and
digitalization, technology is inevitable. Today’s
people are demanded to learn and embrace tech-
nology to sustain their life, as today’s life is
deeply immersed by technology. Internet, social
media, and wide ranges of applications rapidly

permeate into all aspects of human’s life, includ-
ing education, business, social interaction, trades,
and entertainment.

Technology also permeates into today’s
children’s life, starting from their birth or very
early young age. They are living and playing
with technology, knowing mobile phones, lap-
tops, social media from their very beginning of
life. Even more frequently, technology starts re-
placing children outside physical playing and
direct social interaction with their peers leading
to some bad impacts including obesity, loneli-
ness, depression. Despite its devastating impacts,
technology also brings about positive effects for
children’s future life quality. One of the most
impactful aspects is children’s learning and de-
velopment. Technology facilitates children’s
basic knowledge and literacies such as reading,
writing, mathematics, and digital skills as tools
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to gain and develop more knowledge and skills.
It is likely that in today’s life, technological
mastery is one of some key tools which deter-
mines children’s success at their school and fu-
ture employment. Thus, technology literacies
become imperative, altogether with other basic
literacies: reading, writing and numeric. This
grows increasing concerns in schools and homes
to assure their students and children have chanc-
es and gain sufficient basic technological
knowledge and skills. Furthermore, adults are
responsible to protect their children and students
from suffering technological devastating conse-
quences.

The study aims to explore children’s tech-
nological learning behavior and influences of
their microsystem contexts (mainly homes and
schools). Liu and Audran (2017, pp. 893-894)
mention that most past researchers focus on de-
signing classroom activities and programs to
optimize children’s achievement in specific ca-
pacities or competences and less focus on how
parents interact with their children by using
technology or children’s learning engagement
with their people around them.

Numerous previous studies concern on
children’s learning literacies at reading, writing
and mathematics, while children’s technological
acquisition at their immediate environment
(home) is still underdiscussed. As mentioned by
Stephen and McPake (2010), the concept of let-
ting children experience learning at home is
more familiar with literacy and numeracy, but it
is less popular with technologies. Thus, there is
a shift concern to design less prescriptive curric-
ulum to allow children to experience flexible
learning starting at home (Stephen & McPake,
2010). Particularly at this digital age, young
children need to have chances and capabilities
to handle technology earlier and have access to
some technological tools, such as video and au-
dio recorders, digital cameras. Thus, the study
aims to fill the gap by focusing on children’s
behaviour when they learn to use technology.
Their learning behaviour can be an input infor-
mation for designing behavioural-based learning
approaches. It is expected that the findings may
assist parents and childcare professionals to ena-
ble and support children’s technological skills
acquisition through informal/non-formal and
formal contexts by designing specific contextual
learning approach as well as creating conducive
atmosphere for children to learn technology joy-
fully.

Compared to earlier research studies and
reports that concentrate on planning or develop-
ing initiatives to improve children's information
and technology skills, such as educational sys-
tems, the roles that parents and teachers play in
their children's education, support for technologi-
cal equipment, and technological education de-
sign, the greater impact of the outside world and
the important functions of technology in educa-
tion (Campbell & Jane, 2011; Korhonen et al.,
2014; OECD, 2016; UNICEF, 2021; U.S. Depart-
ment of Education, 2017), the study taking differ-
ent angles by highlighting the children’s learning
behaviour as active and innovative learners.

As creative and innovative learners, the
children can explore their own unique ways of
learning technology by adjusting to the available
technology provided by their immediate or family
environment. Not every parent can provide their
children with access to the latest and sophisticat-
ed technology. The research also highlights chil-
dren's ability to learn in their own ways, rather
than emphasising the roles that schools (and
school learning environments), parents and im-
mediate environment play in providing their kids
with the newest and most cutting-edge technical
tools, technological education designs, or curricu-
la. Instead, parents, schools, and the technology
in their immediate environment are seen as com-
plimentary elements. The children's distinct
learning styles and actions form the core of the
learning result.

Materials and Method
Children and Technology

Numerous studies suggest the significant
need to lay proper and adequate education for
children at their very young age as it puts strong
bases for further learning. As reported by Chordia
et al. (2019), early childhood is a crucial time to
boost their learning capacities as it is the period
when children experience their first learning
which impact on long-term outcomes and future
well-being. Childhood is the golden period of
brain plasticity or development (OECD, 2019).

Considerable previous research examines
the roles of technology in assisting children’s
learning process as well as learning facilitation.
As mentioned by Parette and Blum (2013), tech-
nology is a learning tool. It is also used by teach-
ers outside classroom to support children’s learn-
ing (Ilter, 2015). It is likely that technology is in-
evitable, particularly as today’s children grow in
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environment surrounded by fast changing tech-
nology (Parette & Blum, 2013). Thus, technolo-
gy is undoubtedly the central element in chil-
dren’s lives (Murphy et al., 2003).

Numerous studies explore how technolo-
gy contributes to children’s learning. Some ad-
vantages of integrating technology in children’s
learning are they learn how to collaborate, mini-
mize inequality, particularly when children are
learning together and keep their learning en-
gagement time longer (Liu & Audran, 2017).
Technology contributes to children’s develop-
ment in wide aspects, including boosting crea-
tivity (through drawing, imaginative playing,
imaginative construction), increase physical de-
velopment (such as motor skills, health through
music enjoyment), improve communication
skills (such as language, reading, conversation,
writing skills), enable problem solving, promote
emotional development (including self-esteem,
self-confidence, cultural affirmation, and lan-
guage diversities (Corr, 2006). Similarly, Marsh
et al. (2020) confirm that digital play broadens
children’s subject knowledge (such as language,
literacy and mathematics), digital knowledge
(skills to operate technology tools) and holistic
skills (emotion, social, creativity, physical)
(Marsh et al., 2020). Technology also can speed
up children’s learning, supporting writing,
mathematics, sciences, numeracy, and literacy
skills (The Scottish Government, 2015). By be-
ing able to use technology, children can be more
expressive, pro-social, more emphatic, confi-
dent, and mindful (Ventouris et al., 2021).
Technology can also impact children’s develop-
ment within some aspects, including cognition,
social emotion, mathematics, language, literacy
and physical motor (Donohue, 2003). Through
technology (digital cartoon, games, films, social
sites), children are also becoming aware of their
culture and language, allows children enor-
mously enjoy their learning (Ilter, 2015).
Charles Nechtem Associates (2021) also finds
that technology facilitates planning and organi-
zation, triggers critical thinking, promotes con-
nection, enables self-expression, and develops
creativity. Technology also allows children to
survive and thrive through long-distance educa-
tion (UNICEF, 2021)

Despite its considerable positive effects,
how technology affects children is still in long
debate. Some studies also express their consid-
erable concerns on negative effects of technolo-
gy on children. Laslau (2021, p. 5) identifies the
negative effects of technology on children, par-

ticularly on delaying children’s speech and reduc-
ing children’s time to play outside. Technology
also impacts on children’s social interaction be-
cause children may suffer from loneliness and
stress as they are not playing outside their home,
on children’s passivity as technology stir chil-
dren’s over imagination, on children’s obesity
(physical health) and well-being as children are
sitting for a long time (Mashrah, 2017). Parents
and educators are also cautioned about the socio-
economic digital divide effects of technology,
children’s narcissistic behaviour caused by social
media, violent behaviour impacted by games and
sexualized language and behaviour (Ventouris et
al., 2021). Charles Nechtem Associates (2021)
also finds that technology can negatively disturb
children’s social skills, such as limiting chil-
dren’s chances to socialize outside, be alone, be
reliant to devices and be exposed to dangerous
sites.

Some efforts are recommended by existing
studies to boost positive advantages of technolo-
gy and minimize its negative consequences on
children. To be beneficial, children need to be
introduced appropriate technology to avoid harm-
ing children (Kaushik, 2014). Consistently,
Sigdel (2017) believes that technology will not
harm children if it is used wisely and it becomes
the responsibilities of teachers and other adults to
select appropriate technology for children. Tech-
nology can be effective media for development
and learning when it is used appropriately and
intentionally (Brown, 2015). The other approach
to ensure children’s technological safety is by
designing positive technological development,
particularly by designing children’s appropriate
or healthy technological learning or practice
(Chau, 2014). Meanwhile, Chordia et al. (2019)
recommend teachers to scaffold children, manage
children’s behaviour, implement curriculum and
development objectives, encourage children’s
autonomy, interact with family and tract chil-
dren’s progress.

Children’s Learning and Family Roles
Children’s learning and socialization start
from their families. As the closest and smallest
social environment, families provide children’s
protection, fulfil their physical and social needs.
Within their families, children unconsciously
learn how to be human, be part of their family
and further community members. Thus, family
lies living and learning foundation for children.
This family learning is frequently deeply rooted
in children’s self, particularly through the habitu-

285 Copyright © 2023, JDR, E-ISSN 2579-9347 P-ISSN 2579-9290



Journal of Development Research, Volume 7, Number 2, November 2023, Pages 283-298

ation daily process. Early childhood is the best
development period (Naomee, 2012). However,
children’s fullest development at very young
age does not occur automatically. It needs to be
supported by their surroundings. Children learn
and develop rapidly at their early age, particu-
larly when they are supported by healthy rela-
tionship, established by adults who understand
and encourage them (Allen & Kelly, 2015).

Previous studies report the roles of family
in children’s livelihood. Family The functional-
ists also believe that family is fundamental so-
cial institutions and community stabilators (Laff
& Ruiz, 2019). Family is the primary and first
agent of children’s enculturation and socializa-
tion process (Laff & Ruiz, 2019). Family teach-
es how children should behave inherent to so-
cial and cultural norms (Laff & Ruiz, 2019).
Family involvement is central for children’s de-
velopment of cognition and social (Harvard
Family Research Project, 2006). In a broader
view, family plays three main roles in children’s
development, including parenting in which par-
ents nurture healthy relationship with their chil-
dren by modelling positive attitudes and values,
establishing home-school interaction in which
parents and schools have formal and informal
connections and family’s learning responsibili-
ties in which parents facilitate and support chil-
dren’s activities to prepare their children’s
school readiness and future success (Harvard
Family Research Project, 2006). Thus, parents’
involvement has considerable implications on
children’s learning, even more powerful than
the influence of school’s quality differences
(Goodall & Vorhaus, 2011).

One of family’s responsibilities is ena-
bling children’s learning and preparing them for
their school life. UNESCO (2015) believes that
early ages is a crucial for laying the children’s
foundation for learning. This indicates that fam-
ily’s education may provide a strong basis for
children’s future learning. As supported by
Ulfatmi and Rusli (2020), family is the first in-
stitution of education for children which mostly
influences children’s’ learning and personality.
Through parents and other families’ members,
children get their first learning experiences
(Ulfatmi & Rusli, 2020). Families are also the
first place where children obtain their pre-
literacy skills (UNESCO, 2015) and are enabled
to reach higher achievement, increase family
resilience to face challenging situations
(UNESCO, 2015).

Previous studies investigate how family
affects children’s learning process. Apriyanti and
Candrasari (2021) find that children’s learning is
influenced by mother’s roles, parents’ education,
home facilities, family’s income and occupation.
Similarly, Li and Qiu (2018) argue that family
background impacts on children’s learning
achievement. Children’s academic achievement is
also influenced by family’s social status which
implicates on children’s education opportunities,
learning behaviour and parents’ contribution (Li
& Qiu, 2018), parents’ education (Naomee,
2012). How family is involved in children’s early
education is also influenced by parents’ social
status, education, health, material deprivation and
family ethnicity (Desforges & Abouchaar, 2003).

Family may also affect children’s learning
through family environment. As mentioned by
Apriyanti and Candrasari (2021), family can cre-
ate conducive environment for children to facili-
tate children’s brain development which affects
children’s learning process. Similarly, Li and Qiu
(2018) agree that families shape children’s learn-
ing behaviour by providing basic environment for
them. Some of those environmental-supporting
approaches are giving daily or routine homework
for shaping learning habits (Ceka & Murati,
2016). Parents can also support their children by
rewarding, boosting children’s self-confidence
and praising (Ceka & Murati, 2016).

When children start entering their early
school age, family is not the only place for chil-
dren to learn. They begin having new and wider
learning experiences from schools. Children also
may have broader sources of knowledge and
more learning styles. As stated by Bronfenbren-
ner and Morris (2016, cited in Laff & Ruiz, 2019,
p. 6), the development of children and youth is
determined by various contexts, including
schools, families and communities. ACECQA
(2018) recommends parents or families to build
links or collaborate with children’s schools for
enabling children attain their fullest life poten-
tials. Consistently, Firmanto et al. (2020) suggest
parents and schools to establish partnership for
enabling children to acquire digital literacy skills.
These partnerships can be built by exchanging
information, engaging, trusting, communicating,
getting to know each other, being inclusive and
executing professional dialogs (ACECQA, 2018).

Method

The study aims to address two key aspects:
young children’s technological learning behav-
iour. The exploration is focused on the children’s
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Table 1. Semi-structured interview guideline

Table 2. Children’s subtle learning through playing

No Questions Themes Data classification
1 l(lihi!dren’s technological interests and be- Individual playing (PB1):
avior:
-Why children are interested in using technol- fségg_l%olb_f phone: C1-PB1-
ogy. i
-What they do with the available or given Playing -Drawing: modifying/creating:
technology (PB) C1-PBI1-B
2 Environmental dynamics: _Digital games: C1-PB1-C; C2
-How family involve or engage in children’s -PB1-C . ,
learning process Collective playing (PB2):
-What are family habits or daily routines .
which can be platforms for transferring tech- Peer playing: C1-PB2; C2-
nological knowledge PB2/C2-TEBI1
) _ o Trial and Observing (TEB1):C1-TEBI;
parents’ perspectives. To achieve the objective, eITor Or C2-TEBI1
a qualitative research method is adopted. The experi- ) )
data are collected through semi-structured inter- menting Repeaflng actions (TEB2):C1
views with two informants-parents in a natural- (TEB) -TEB2; C2-TEB2
istic environment (at their homes). The inform- Fixing prior failure (TEB3):
ants-parents are asked to tell their children’s C1-TEB3
experiences in learning technology. Some ques- Curiosity Exploring (CB1): CI1-CBI;
tions are prepared to guide the interview pro- and interest | C2-CB1
cess. However, the parents are encouraged to stimulation L
express their stories freely, but not being to be (CB) Initiative (CB2):C1-CB2
too restricted to the interview questions. Expanding (CB3): CI1-CB3;
Triangulation used to ensure the credibil- C2-CB3

ity and validity of the research. It is a research
strategy to assure the accuracy and validity esti-
mation of the research (Oliver-Hoyo & Allen,
2006). The validity of qualitative research is
often ensured using various triangulation tech-
niques, such as investigators, data sources, theo-
retical and methodological triangulations (Bans-
Akutey & Tiimub, 2021; Carter et al., 2014;
Chako, 2017; Donkoh & Mensah, 2023; Oliver-
Hoyo & Allen, 2006).

The study uses two types of triangulation
methods, including theoretical and data source
triangulations. To gain a deeper knowledge of
the phenomenon, theoretical triangulation is ap-
plied by contrasting and comparing analysis and
conclusions with earlier ideas and notions.
Meanwhile, the triangulation of data sources is
employed through the analysis of data from sev-
eral parent interviews to investigate the phe-
nomenon and comprehend the distinctiveness in
children's learning behaviours and styles. The
process of the study is started with direct partic-
ipant observation by directly observing the chil-
dren’s behaviour on daily basis. The direct pre-
main observation served as the basis for the re-

C=Child; PB=Playing behaviour; TEB=Trial and
error behaviour; CB=Curiosity behaviour

searchers' study design, which involves the trian-
gulation of data sources through parent inter-
views to gather data. This data source triangula-
tion ensures the exploration on the children’s
uniqueness in learning technology by adopting to
different environment. The collected data is ana-
lysed and validated by using theoretical triangula-
tion. This is carried out by examining, con-
trasting, and comparing data findings with view-
points from earlier or other investigations to un-
derstand their perspectives on the phenomenon.
The following table (Table 1) displays sev-
eral interview questions. The questions are
grouped into three clusters. The first cluster re-
lates to children’s technological interests and be-
haviours. Questions in the first cluster addresses
the main issue of children’s technological learn-
ing behaviour. The second cluster relates to chil-
dren’s environmental dynamics (particularly
within family context). It provides data on envi-
ronmental impacts on children’s learning, how
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Table 3. Children’s subtle learning through playing

Data extract

Meaning

“..I let her play my mobile
phone freely. The first time she
plays my mobile phone is

Child A plays individ-
vally using her father
phone, she plays by

tion and adds something to the
photos. She edits them. She
adds accessories to the playing
figure. She learns from the
internet how to draw...”

when there are incoming | exploring mobile
phone calls, she tries to press | phone’s features/Cl-
it...” PB1-A

“...she plays how to add spec- | Child A rehearses her
tacles. She opens the applica- | creativity through

drawing or modifying
pictures/C1-PB1-B

“...his mother frequently uses
computer to run online busi-
ness. When her mother opens
browsers, many game ads ap-
pear. He tries to play it...”

Child B plays online
game when his mother
runs online business/
C2-PB1-C

“...she plays online games.
She remembers how we open
computer, and she tries...”

Child A plays digital
game after understand-
ing how to open com-
puter/C1-PB1-C

“...she usually also opens the
games when her friends come.
She loves to show them new
games and teaches them how
to play. Her friends watch how
she plays, and they play to-
gether...”

Child A engages in
collaborative learning,
shares knowledges and
creativity/ C1-PB2

“...initially, he asks his mother
how to turn on computer. Then
his mother shows him how to
switch them on and opens
some files. Afterwards, he
wants to try by himself by
clicking some icons in desk-
tops. Sometimes, he fails, he
can’t click, he click wrong
icons. He also tries and asks
his older sister...”

Child B asks and ob-
serves how to operate
through his mothers
and sisters and tries
independently/C2-
PB2; C2-TEBI

family may intentionally or unintentionally en-

courage children’s learning.

The collected data are analysed by executing
thematic analysis. As mentioned by Creswell
(2006), one of qualitative data analysis method is
by managing data, reading or memoing, describ-
ing/classifying/interpreting  and  representing/
visualizing. The interview data are transcribed,
read, classified into some emerging themes, and
analysed. The process of analysis is divided into
the process of coding, describing, and interpreting
the meaning and connecting the data meaning with
previous studies.

From the collected data and data analysis,
the authors draw some themes. Those are chil-
dren’s playing, children’s trial and error behavior
and children’s interest and curiosity fulfilment.

The following table (Table 2) represents the
data classification based on the emergent
themes.
Results and Discussion

The study finds that the children engage
in some learning behavior.

Playing Behaviour

The study finds that the children-
informants are learning technology uncon-
sciously. They unintentionally elaborate it
with their natural playing. How they integrate
technological learning into natural playing
tends to rely on the availability of technology
and social agents around them. The following
table (Table 3) represents children’s playing
behaviour as conveyed by their parents.

The study reveals that the children are
playing using technology available around
them. They play alone and together happily,
curiously, and collectively. However, this
learning is not only for satisfying their innate
playing needs as children, but also laying the
foundation for their future educational necessi-
ties. This confirms existing studies revealing
the significance roles of playing in children’s
nature. Playing is central for children’s devel-
opment as it is the gate for children’s creativi-
ty and skills development (O’Neill et al., 2005;
Slutsky et al., 2014). It is implicitly shown that
Child A engage in her individual learning and
peer learning as she is happy and curious to
play using her father’s mobile phone (C1-PB1-
A). Playing also manifests children’s freedom
(O’Neill et al., 2005) and chances for children
to create their own fun world (Downey et al.,
2007). Children also use technology for free
play which brings them happiness, mindful-
ness and problem solving (Granone & Reik-
erds, 2021). Furthermore, learning by playing
occurs when children sense the joy and mean-
ingfulness impacting on children’s activeness,
increasing iterative thinking and develop more
complex social interaction (Marsh et al., 2020,
p. 4). Online games, for instance, are getting
immersed in many today’s children life in
which they intend to spend many hours for
playing games happily, which means that tech-
nology evokes feeling of happiness for chil-
dren to unintentionally develop their compe-
tencies (Zumarova, 2015).

The data show that underneath their
playing, the children unconsciously acquire
several fundamental literacies. It is indicated
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that Child A is increasingly becoming more crea-
tive as she can modify the online picture, draw,
and add accessory (hair band) to her playing figure
(C1-PB1-B). This shows that technology enables
the child to increase their creativity through free-
dom to create and modify pictures as she wants.
This confirms that in learning to use technology,
children do not only acquire digital literacy on
how to operate technology, but also other skills,
such as critical thinking and creativity in using
technology (Marsh et al., 2020). Because of free-
dom that Child A enjoys, she can independently
develop her creativity. As reported by Baker
(2014), when children start interacting with their
playing objects, they begin having control and cau-
sality which indicates that they are repeating and
modifying their playing activities .

The data indicate that the children engage in
social and collaborative learning. Child A plays
together with her friends (CI1-PB2). Similarly,
Child B engage in social learning with his mother
and older sister (C2-PB2; C2-TEBI1). This indi-
cates that technology enables the children to get
along with others and learn from others which can
be the basis for social learning skills (social com-
petences). For instance, through or peer learning,
Child A unconsciously learn how to share
(knowledge) with others as she is willing to teach
her new capability to her friends (C1-PB2). She
also learns how to be initiative by teaching her
peers. Moreover, by having opportunity to share
her knowledge to others, she can grow sense of
being worthy, meaningful and boost her self-
confidence. This indicates that technology indi-
rectly brings about emotional benefits. Meanwhile,
Child B asks his mothers and older sister to teach
him when he finds difficulties. This shows that
technology allows children learners to explore
their chances to solve his problem socially by in-
volving others and solve his technological difficul-
ties. This reflects that playing with technology can
nurture children’s social skills, physical, emotional
and creativity (Marsh et al., 2020). This finding
validates previous studies’ findings which high-
light the social learning functions of technology
for children. One of those is Hsin et al. (2014),
who find that technology benefits children’s social
development, particularly when they are collabo-
rating and interacting with others and support chil-
dren’s multiculturalism understanding. Technology
can develop children’s intellectual, social, physical
and emotion through educational activities when
they play with their peers (Jabbar et al., 2019).

289

Table 4. Children’s Learning through Trial and Error

Data extract

Meaning

“..maybe she observes
when her seniors at schools
play the application. She
sees and plays again. So,
she can play the application
by observing from her sen-
iors and re-trying alone.
From observation and try-
ing, she gets new experienc-
es. She takes the pictures,
then she watches it and
starts editing the pictures to
make it more attractive...”

Child A observes how
to play from surround-
ing, gets more experi-
ences and increases her
creativity by being
different from  her
modelling figure/ Cl-
TEBI1

“...nitially, he asks his
mother how to turn on com-
puter. Then his mother
shows him how to switch
them on and opens some
files. Afterwards, he wants
to try by himself by clicking
some icons in desktops.
Sometimes, he fails, he
can’t click, he clicks wrong
icons. He also tries and asks
his older sister...”

Child B asks and ob-
serves how to operate
through his mothers
and sisters and tries
independently/ C2-
TEBI

“...the first time she plays
by using mobile phone is
when the phone is ringing.
She tries to take the phone.
She presses again and
again...”

Child A executes some
trials to take phone
from her fathers’ mo-
bile phone/ C1-TEB2

“...he always wants to try
new online games when his
mother operates computer
for online business. When
he can’t play, he asks his
mother...”

Child B tries new
games and involves his

mother when he finds
difficulties/ C2-TEB2

“.. . firstly, she presses the
button at my mobile phone
randomly. But finally, she
knows which one is the
correct button to press to
take the incoming calls...”

Child A tries to fix her
learning failures by re-
searching the correct
buttons/ C1-TEB3

By interacting, socializing, and collabo-
rating with others, the children (Child A and
Child B) can develop their communication
skills. This confirms Pirani and Hussain
(2019), who find that technology can facilitate
children to obtain some other key skills, such
as multi-tasking, communication abilities,
learning new things readiness, reading skills,
visual skills, information storage for longer
period and more complex concept comprehen-
sion (Pirani & Hussain, 2019).

Trial and Error
The data also show that the observed
children also perform trial and error behaviour
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in which they are experimenting new things re-
peatedly and working out how to make the tech-
nology or the tools work. The following table
(Table 4) represents how the observed children ex-
ecute trial and error learning behaviour.

The data show that the observed children are
not playing passively. Instead, they are observing
how their families operate the technology, imitat-
ing and finding their own ways to play (CI-
TEB1). Children learn technology as they see
adults using technologies (Vasquez & Felderman,
2013, cited in Lentz et al., 2014, p. 16). It is shown
that the children (A and B) seem eager to know
what their parents do and how their parents operate
their digital devices. To satisfy their eagerness,
they observe how adults use technology and do
some trials and errors (C1-TEB1; C2-TEB1). This
indicates that the children unintentionally engage
in inquiry-based learning to answer their curiosity
on how their families use technology and attrac-
tiveness of the available technology itself. This
confirms Wang et al. (2010) who report the tech-
nological function on children’s inquiry-based
learning for encouraging children to create their
knowledge. The repetitive action that the children
perform (C1-TEB2, C1-TEB3) enables them to
understand the patterns and analyse the results or
consequences of their actions. This process leads
to deeper learning process. Trial and error enable
learners to learn deeply through which the learning
participants can perform in-depth analysis, grow
initiative skills, do logical thinking, expand into
more complex knowledge and support scientific
and humanistic literacies Qu et al. (2021). Further-
more, Lentz at al. (2014) state that technology may
assist children to prepare their emergent literacy
learning.

It is revealed by the data that the children do
trial and error to know specific things. Child A
wants to be able to answer incoming call through
her father mobile phone (CI1-TEB2). Meanwhile,
Child B wants to play various online game, but he
does not know how to turn on his mother home
computer and click the correct icons (C2-TEB2).
The children may feel they have problems. These
problems lead them to find solutions and trying
some ways or approaches. This indicates that tech-
nology stimulates children’s problem-solving
learning. Technology benefits problem solving
(Lee-Cultura et al., 2022). The children experiment
though trial and error to gain solution (Ténnsen,
2021). To do trial and error, it is shown that the
children have specific goals. Child A wants to
learn how to pick-up calls (C1-TEB2), while Child
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B wants to play online games (C2-TEB2).
This confirms Toénnsen (2021), who argues
that people do trial and error for two main pur-
poses: exploring specific problem, finalizing
for optimized solutions or gaining better over-
all or final solution.

The study finds that the children can fix
their prior failures. As revealed by Child A,
she keeps on pressing the phone buttons sever-
al times and trying other buttons when she
finds the previous pressed button is not the
correct button until she finds the correct one
(C1-TEB3). This indicates that Child A uses
her previous failure as feedback which leads
her to find the correct button. As mentioned by
Tonnsen (2021, p. 304), who asserts that peo-
ple learn through trial and error by dividing
complex tasks into smaller elements, gaining
relevant feedback and experimenting more.

It is implied from the data that as they
play using technology, they are in the process
of being more creative learners in three ways.
Their first way is they are being creative in
finding the solutions. The children use several
different ways to learn, such as observing their
parents, asking older sister (other family mem-
bers), observing school seniors, or collaborat-
ing with their peers. The second way is they
are being creative in operating technology. For
instance, Child A learns how to modify doll
figure accessories and show it to her peers.
The third way is they are being creative in
modifying new appearance of doll figure by
accessorizing them (adding hair bands). This
confirms that technology increase children’s
creativity, as supported by data and is con-
firmed by prior studies. Digital technology can
trigger children’s creativity (Fielding & Mur-
cia, 2022) and this creativity skills is essential
in 21* century (Fielding & Murcia, 2022).
Children’s trial and error learning behaviour is
one of learning approach to be creative. As
supported by Fielding and Murcia (2022), chil-
dren’s creative thinking is developed through
several behaviour, including agency (being
self-determined), curios (by questioning, dis-
covering), connecting (through sharing, identi-
fying connecting patterns), daring (being resil-
ience, daring to be different) and experiment-
ing (by testing new ideas, tolerating uncertain-
ties).
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Table S. Children’s Learning based on Curiosity and
Interest

Data extract

Meaning

“..firstly, she takes the
picture. Then, she sees the
result. She learns from her
seniors and imitates. After-
wards, she opens the appli-
cation by herself, adds
something, such as hair
bands until she feels she
really master the applica-
tion. After that, she explores
the internet to find kid sto-
ries. She sees
tures...”

the pic-

Child A explores digital
kid’s stories to add her

creativity in drawing
through application/ C1-
CBl1

“...his father teaches him
how to open YouTube. So,
Child B can watch his fa-
vorite cartoon movie, such
as Upin Ipin, heroes’ film,
like Batman from YouTube.
His mother shows how to
operate. Then, he explores
by opening other cartoon
films...”

Child B explores other
film cartoon after his
mother shows him how
to do/ C2-CB1

“...she loves when her
mother tells her stories,
folklores. She asks her
mother to tell her, such as
Bawang Merah, Bawang
Putih. But sometimes her
mother runs out of stories.
Knowing that her mother
does not have many stories
to tell, she tries to find sto-
ries from the internet. She
also finds her favorite
songs...”

Child A is being initia-
tive to get more folk-
lores through internet;
she also expands her
mother stories telling by
exploring stories in in-
ternet/ CI1-CB2; Cl1-
CB3

“...what makes him more
interested is he can find
many various games from
internet. Initially, he plays
easy games. After he really
master the easy level games,
he starts more advanced
games. If he does not how
to play, he asks his mother
or older sister...”

Child B is expanding by
progressively  playing
easier games to more
advanced games by ask-
ing his mother and sis-
ter/ C2-CB3

Curiosity and Interest

The data reveal that the children are learning
through play technology based on their curiosity
and interest. This is as displayed in Table 5.

The study shows that the children uninten-
tionally learn technology through playing for satis-
fying their curiosity and specific interests. Chil-
dren’s natural curiosity emerges as the children
observe adults’ or other members’ activities around
them. As mentioned by Ministry of Education, Re-
public of Singapore (2013), children have innate or
natural curiosity to explore world around them

with wonder and excitement. The data show
that Child A explores more folklores through
the internet as she loves and eager to listen
kids’ folklores, such as Bawang Merah dan
Bawang Putih (C1-CB1). Child A also perform
initiative behaviour by exploring more stories
when her mother runs out of children’s stories
to tell (C1-CB2; C1-CB3). Meanwhile, Child
B is being curious to explore more online
games and favourite cartoon films (C2-CB1).
This shows that children’s technology learning
needs to be supported and sustained by chil-
dren’s curiosity and interests. As mentioned by
Hogan and Gomm (2000), technology can be
used to enhance children’s natural curiosity by
connecting technology and exploration of real-
life experiences and investigation of objects
around them. It is also implied that the chil-
dren seem to be more motivated to play tech-
nology when they are curious and attracted to
play because of their interests. This confirms
Malon and Lepper (1987, cited in Ciampa,
2014), who argue that intrinsic motivation can
be arisen through sense of curiosity, challenge,
recognition, cooperation, competition and con-
trol. Curiosity can be a means for increasing
students” motivations (Singh & Manjaly,
2022). Furthermore, curiosity leads to the
building of children’s capacity to be self-
determined, find relevance, concreteness, com-
prehensive, build belief, create imagination,
express interests and fill information gap
(Singh & Manjaly, 2022).

The children seem to enjoy their playing
and they tend to happily engage as technology
offers some flexibilities and attractiveness. For
instance, Child A can learn visually by modi-
fying picture, changing and re-changing the
picture to satisfy her eagerness. This is al-
lowed as the multimedia can fulfil people’s
sensory curiosity by allowing people to learn
more through not only words, but also pic-
tures, which allows children to process infor-
mation cognitively and reduce learners’ cogni-
tive load for deeper learning (Mayer, 2005,
cited in Ciampa, 2014, p. 89). Moreover, the
children can play it anytime they like, which
may potentially harm children’s sleeping or
school’s work learning or studying time. This
indicates that technology offers personal flexi-
bility for children to learn, as multimedia
meets people’s cognitive curiosity by allowing
them to learn anywhere, anytime, learn infor-
mally and engage in self-directed learning out-
side schools (Sharples, Taylor & Vavoula,
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2007, cited in Ciampa, 2014, p. 90). This flexibil-
ity is inherent with children’s nature as they are
still do not aware of clear separation between play-
ing and studying for schools’ works. Charvatova
(2007, cited in Zumarova, 2015, p. 780) mentions
that children do not divide strictly their learning or
educational or working time from leisure moment
as what are more matter for them are their natural
curiosity, motivation, emotion and competition.
Technology’s flexibilities also enable children to
personalize their learning time, style or approach
and content. This confirms that technology allows
personalized learning (Lips et al., 2017). Mobile
devices allow people to personalize their learning
and facilitate diverse learning styles (such as kin-
esthetics, auditory, visual) (Ciampa, 2014).

Children’s Learning Behaviour: The Unsepa-
rated Individual-Social Quest and playing-
learning exploration.

The study shows that technology is becom-
ing significant part of children’s life. It mediates
almost all children’s activities: playing, uncon-
scious learning, socialization, or interaction. It is
immersed into children’s nature as it becomes in-
teresting toy and exploring tool.

The study finds that technology is a playing
tool for children. As children, they are innately and
naturally happy to play. They move, click, push,
throw and experiment their toys. Different from
previous ages who play using more traditional
tools from wood, bamboo, plastic, or fabric, to-
day’s children play using technological tool. They
frequently play available technological tool such
as their parents’ mobile phone or desktop. The
study also shows that adults’ activities or their dai-
ly life when they use technology attract children’s
curiosity to do the same things. Then the children
are observing, imitating, trying or experimenting
exploring and expanding their knowledge which
results in creativity and deeper knowledge. Thus,
the study confirms prior studies which find that
technology is integrated into children’s playing as
their fundamental nature. As mentioned by Slutsky
et al. (2014), today’s children’s playing is chang-
ing because of the fast growing of technology.
They are susceptible to technology transformation
(NAEYC & Fred Rogers Center, 2012). This sus-
ceptibility and the changing of playing landscape
are influenced by their open and wider access to
digital devices (Marsh Plowman & Yamada-Rice
et al., cited in Marsh et al., 2020, p. 4).

The study finds that the children perform
various unconscious learning which is immersed
into their playing activities. Playing is not just
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playing, but it is a way to learn. They are hap-
pily play alone to remember what they have
just observed from adults’ activities, do deeper
analysis and experiment. They explore their
environment, what the adults do and what
technology they can use. Children naturally
explore their environment through inquiry and
today, technology can provide access for chil-
dren to explore their environment and extend
their inquiries (Wang et al., 2010).

They also engage in social learning with
adults around them by asking guidance on how
to operate technology to their parents or older
sisters, observe their school seniors, play to-
gether with their neighbours, and share their
new gaming or playing skills with their peers.
This indicates that the children engage in so-
cial learning which is enabled by the available
or familiar technology. From this social pro-
cess, the children learn how to share new
knowledge, play together, manage their emo-
tion, communicate, share feelings, collaborate
and build joint creativity. This implies that
technology enables the children to acquire so-
cial skills. This confirms previous studies re-
vealed the social functions of technology for
children. As mentioned by Marsh et al. (2020),
playing with technology can nurture children’s
social skills, physical, emotional and creativity
competences. Technology also positively can
boost children’s creativity (Murcia et al.,
2020), support children’s literacy develop-
ment, communication, understanding and par-
ticipation in learning (Khoo et al., 2015), par-
ticularly today’s children are growing in rapid
advent of technological world (NAEYC &
Fred Rogers Center, 2012). Similarly,
Figueiredo et al. (2021) also report that tech-
nological varieties enable children to freely
explore, establish diverse relationship with
technology and various social uses of technol-
ogy.

The study also finds that through play-
ing, the children engage in discovery, experi-
ment or trial-error, inquiry and interest-based
learning. The data indicate that the children are
eager to satisfy their growing interests as they
play with technology. They do not stop their
learning after they understand the basic operat-
ing skill taught by their parents. Instead, they
expand their knowledge, satisfy their burning
interests, arise their sense of curiosity by ex-
ploring more through internet. Thus, their
knowledge development is not restricted to the
border knowledge of their parents. This shows
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that children’s basic digital skill allows them to
construct and re-build their knowledge. As men-
tioned by UNICEF (2017), in this digital era, chil-
dren need to grow their digital capacity, immerse
technology when they shape their life experiences,
include technology when they learn, connect and
socialize. This also indicates that today’s digital
era demands today’s children acquire technologi-
cal skills for thriving in 21* century, including cre-
ativity, communication, collaboration, critical
thinking, social-emotional skills (Campbell &
Walsh, 2017; Scott, 2019). Similarly, Suardi et al.
(2020) report that some competencies which
should be acquired by young children at the mil-
lennial age are creativity, critical thinking, innova-
tion, collaboration and communication. Technolo-
gy allows children to not only learning infor-
mation, but also be more expressive, creative,
communicative and entertain themselves (Omar et
al., 2014).

The study also acknowledges previous stud-
ies’ findings on children learning behaviour. Mur-
cia et al. (2020) find that in learning using technol-
ogy, young children predict, experiment new ideas
and play the devices. Meanwhile, Plowman et al.
(2008) identify three main learning modes children
acquire during their playing activities, those are
operational skills (in which children are playing by
switching off and on, replaying, exploring web-
sites), extending knowledge (in which children use
technology to gain early literacy and numeracy,
expand information) and learning dispositions (in
which children start developing independence in
learning, maintaining their attention, gaining con-
fidence from their achievement and learning by
following instructions). Meanwhile, Marsh et al.
(2020) identify several stages of children’s behav-
iour when they use technology, which includes
passive behaviour (when children just obey the
instructions), responding behaviour (when children
start welcoming parents, understanding the design
element, welcoming their peer), exploring behav-
iour (when children follow their own purpose),
owning behaviour (when the children internalize
the playing), recognizing behaviour (when the
children develop new insight), transferring behav-
iour (when the children raise their own questions.
Other study, Ministry of Education, Republic of
Singapore (2013) highlights some modes of chil-
dren’s learning, including children’s discovery
learning which involves learning through everyday
experiences, learning through their environments
(such as schools, homes, culture, events and neigh-
bours). Meanwhile, World Economic Forum
(2016) identifies two main or basic competences in
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Figure 1. Children’s learning behaviour mediated by
technology.

21* century, including foundational skills
(such as literacy, numeracy, ICT, financial, sci-
entific, culture, civic, critical thinking, prob-
lem solving, creativity, communication and
collaboration) and character education (which
include curiosity, initiative, persistence, adapt-
ability, leadership and social-cultural aware-
ness) (World Economic Forum, 2016). Mean-
while, other study, Ministry of Education, Re-
public of Singapore (2013) highlight chil-
dren’s discovery learning based on their every-
day experiences and interactions with their
surroundings (such as schools, homes, culture,
events and neighbours. In learning using tech-
nology, young children predict, inquire, exper-
iment new ideas and play the devices (Murcia
et al., 2020).

Different from the previous studies, the
study finds technology mediates some children
learning behaviour: playing, trial and error and
curiosity behaviour. The following figure
(Figure 1) represents children learning behav-
iour mediated by technology. Figure Ishows
the children’s behaviour when they learn to
use technology. It is shown that the children
are learning through playing, trial and error,
curiosity, and interest fulfilment.

The study finds that children learning
using technology requires several enabling
factors. The first factor is family support. This
includes how parents or surrounding adults
nurture by modelling, showing, guiding,
providing tools, challenging children to ex-
plore, giving chances, supervise and trusting
them to operate their (adults’) technology
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(such as father’s mobile phone, laptop). This con-
firms Lips et al. (2017) who highlight parents’
contributing factors, including funding, creating
conducive climate, guiding. The second factor is
children’s willingness to engage. The learning pro-
cess will not occur when the children react pas-
sively towards the available technology and ignore
their parents’ activities. The study shows that the
children are curious to what their parents are do-
ing, showing interest, showing desire to be in-
volved and passion to try to do the same things as
what their parents do and modifying the activities.
This also confirms some findings on how children
do some participating activities, such as sharing,
chatting, playing, blogging (Graafland, 2018) and
trying how to use social media (OECD, 2015).
This also indicates the need to improve quality of
children’s and their social environment relation-
ship. One of some key elements in integrating
technology in children’s life is enhancing chil-
dren’s social interaction with their peers and fami-
lies (Figueiredo et al., 2021). The third is relation-
ship between family and school. The study finds
that the children are also learning from their school
seniors how they play technology and privately
learn what their senior model at home. This indi-
cates school’s roles in triggering children’s ideas
and motivation to master what their senior can do.
This also show that social interaction at school
pushes the children to try. This confirms some
studies who emphasizes significant collaboration
between school and parents (Zulkifli et al., 2021)
and considers school dynamics in children learning
using technology at home (Zulkifli et al., 2021).
Thus, the study highlights the need to
acknowledge the school’s social interaction into
children’s learning at home. This also indicate a
need to integrate school social life and family life
into stimulating program or conditions to enhance
children’s learning.

Conclusion

Today’s children are facing more dynamic
challenges as they are living in more competitive,
global, modern, and technologically surrounded
environment. This demands them to master tech-
nology as part of living skills, even more as a tool
to improve their life quality. The study aims to ex-
plore how some today’s children’s learning behav-
iour to acquire technological literacies. The study
finds that the children exhibit some learning be-
haviour. The first behaviour is playing. The chil-
dren prefer to use technology as a playing tool.
They love playing both individually and in groups.
Through playing, they learn how to analyse, un-
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consciously reflect, remember, and review
what they have observed when they see the
adults use technology. Through group process,
they learn how to collaborate, share, manage
their self and emotion while playing together.
The second behaviour trying, experiencing
error and retrying. During this process, the
children are actively inquiring, constructing
knowledge, analysing deeper and developing
creativity. The third behaviour is satisfying
their interest and curiosity. The study also
highlights the enabling factors which bridges
the success of children technological learning.
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