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Abstract

This paper considers the intersection of
technology and play through the novel approach of
gamification and its application to early years
education. The intrinsic connection between play and
technology is becoming increasingly significant in
early years education. By creating an awareness of
the early years adoption of technology into guiding
frameworks, and then exploring the makeup of
gaming elements, this paper draws connections for
guiding principles in adopting more technology-
focused play opportunities for Generation Alpha.

1. Introduction

This paper provides an insight into the
applicability of gamification to early childhood
education (ECE). It is timely research given the
increasing popularity of gamification throughout
other schooling levels and business. At a time when
technology is becoming more embedded in the ECE
environment, this paper is designed to get those
involved in ECE to carefully examine their
underlying desires to embed gamification into the
curriculum.

2. Who are Generation Alpha

Generation Alpha is far from being a household
name to describe the new wave of world inhabitants,
but it is one of the terms being used to describe those
being born at the cross-over of Generation Z and the
new age.

What is most important about this generation is
the digital environment they are being born into.
Technology is a part of their everyday lives,
influenced by parents, educators and many other
social interactions. The concept of “connection” is
central to this generation, even more so than their
predecessors Generation Z [1]. Another term used to
describe this generation comes from the nickname
“digital natives”. Bennett [2] refers to “digital

natives” based on the definition provided by
Prensky [3], who perceives “students today [as] all
“native speakers” of the digital language of
computers, video games and the Internet”. Bennett
considers the digital natives to be those with a native
possession of sophisticated knowledge of and skills
with information technologies, that are particularly
different to those from earlier generations. These
differences are felt most strongly in educational
expectations and experiences, however Bennett et. al.
[2] profess a wariness to making revolutionary
change. Instead they suggest that the changes can be
considered evolutionary, in which case, this paper
reflects on the changes being made from multiple
perspectives in the early years space to provide a
considered and objective view of the intersection of
technology, play and motivation.

3. Early years national frameworks and
technology

The adoption of technology in early childhood
education (ECE) is of international interest.
Technology in education is prompted by the United
Nations  Educational  Scientific and Cultural
Organisation (UNESCO) as a way of addressing
“access, inclusion and quality” [4]. This is being
addressed by many countries as they move to
integrate technology-specific guidelines in the
various national education frameworks. The
following is a list of major countries who are
adopting information and communication technology
(ICT) in this space: ICT is a key element in the new
Australian National Curriculum [5], the United
States’ National Association for the Education of
Young Children ‘Technology and Interactive Media
as Tools in Early Childhood Programs’ policy
statement [6], and the United Kingdom’s National
Curriculum [7].

In the Early Childhood Education (ECE) field,
Turja et. al. [8] believes that the guidelines for
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technology education in curricula are mostly very
general, or fragmented, or missing altogether. By
expounding the focus on technology in curriculum
documents, they believe that greater focus can be
afforded to its integration.

In the Australian context, the Early Years
Learning Framework explicitly ties two learning
outcomes to technology. Outcome 4: Children are
confident and involved learners, states that children
should have “access to technology”. Outcome 5:
Children are effective communicators, states that
“technology should be child friendly” [9].

Te Whariki, which guides New Zealand ECE,
identifies technology as a component of early literacy
goals. The literacy outcome related to technology use
states: “Children develop: experience with some of
the technology and resources for mathematics,
reading, and writing” [10, 11].

The UK Early Years Foundation Stages
curriculum clearly documents the role of technology.
In the learning objective of Understanding the World:
Technology, “children recognise that a range of
technology is used in places such as homes and
schools. They select and use technology for particular
purposes”. In the learning objective of Expressive
Arts and Design: Being Imaginative, “children use
what they have learnt about media and materials in
original ways, thinking about uses and purposes.
They represent their own ideas, thoughts and feelings
through design and technology, art, music, dance,
role-play and stories” [12].

The use of technology within ECE in the United
States is guided by a position statement by the
National Association for the Education of Young
Children and the Fred Rogers Center [6]. This
position statement considers positive and negative
influences of introducing technology into ECE
curriculum. The position presented is that
“Technology and interactive media are tools that can
promote effective learning and development when
they are used intentionally by early childhood
educators, within the framework of developmentally
appropriate practice [13], to support learning goals
established for individual children” [6].

4. Play

A child’s overall development and well-being is
strongly shaped by their involvement in play. It is
recognized as a contributor to a child’s social,
personal, linguistic, physical, cognitive, moral,
creative and artistic development [14]. Farné [15]
believes that although play continues throughout the
human life cycle, it is during childhood that play has
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a “specific and deep educational role”. Play as a
means of learning can be classified in three different
ways: child-directed play, teacher-directed, and
mutually-directed play. Historically, early childhood
curriculum has associated play with child-centred
pedagogy [16], however in recent years there are a
number of other perspectives that are being drawn in,
including the importance of teacher interactions in
play-based activities, and the significance of the
nature of the dynamic relationship between children
(learners) teachers and content [17, 18]. This
perspective is particularly significant as increased use
of technology pervades the ECE experience.

A firm definition of play in the context of early
childhood education is difficult to find [19, 20],
however there are some descriptors commonly used:

e  Active, exploratory

¢ Intrinsically motivated

e Carried out ‘as if’

e  More focused on process than on product,

and

e Relatively free of external rules yet reflecting

experiences and contexts [21].

Fleer [19] believes that the breadth of
contributing theories to childhood play result in most
childhood activities and behaviors being able to be
described as ‘play’. A consequence of there being no
firm definition is that ‘play’ can sometimes be caught
up in political deliberations. For example, the OECD
has avoided the term ‘play’ and instead has referred
to “the child’s agency and natural learning strategies”
[21, 22]. Vygotsky’s 1966 theory of the role of play
in the mental development of children provides
directions  for re-thinking how we have
conceptualized play [19]. His theory of play
recognizes the significance of language development
in play, and observed that children at play are in a
constant process of “inner speech” in order to make
sense of the world around them. The idea of
scaffolding in Vygotsky’s theory, known as the “zone
of proximal development”, occurs in the differential
between a child playing alone, and the child’s
experiences when assisted by either another child or
an adult [23]. The role of technology as a scaffold has
influence here.

4.1 The influence of technology on play

Recently there has been a change in the paradigm
of computing device user interfaces, in particular
how users provide input to these devices. This new
form of interaction is known as a gestural, or natural
interface [6] and involves the user providing input to
the device by using their fingers to create single and
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multiple touch gestures on the screen. Computing
devices that utilise a gestural user interface include
Interactive Whiteboards, iPads and other tablet
devices.

The ability for the integration of gamification
elements into learning experiences has been
enhanced by the increased availability of these
natural user interface technologies [24]. Although
there is this widespread availability of these
technologies, the need for appropriate educator
training to maximize the usefulness of the devices
has been highlighted in prior literature [25-28]. This
presents a challenge for both educators and
educational institutions. This issue highlights a key
issue in the complexity of embedding gamification in
teaching and learning experiences. A clear
understanding of the concept of gamification is
therefore essential for educators as they seek to
connect more closely with learners and provide them
with learning experiences that are aligned with future
career opportunities.

5. Motivation through technology

Technology use in education is not new. There
have been many instances of technology-based
games used to engage students at various skill levels.
Some popular examples from the 1980s include:
Carmen Sandiego, Mavis Beacon Teaches Typing
and Math Blaster. In the 1990s, Civilization and
RollerCoaster Tycoon encouraged planning and
management skills. In 2002, the Serious Games
Initiative was established with the goals of helping to
organize and accelerate the adoption of computer
games for a variety of challenges facing the world
today [29].

However, simply adopting a game, either
technology or non-technology based, to teach a
particular skill or set of skills, is not at the heart of
gamification. Miller [30] distinguishes between the
two to suggest that game-based learning can be a
small component of the learning, whereas
gamification refers to changing the entire model of
instruction to be a game or game-like.

5.1 Gamification

The practice of gamification has recently gained
prominence and been disseminated across many
contexts. Gamified practices have been integrated
into enterprises, health, marketing and education; this
process is also referred to as utilizing game
mechanics in operations. These practices have
achieved varying levels of success and acceptance
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across different industries. Typical implementations
have involved the use of IS, providing employees
with intrinsic rewards for completing tasks. Despite
increasingly widespread discussion on the topic with
broad agreement on many key aspects of the concept,
a single working definition of gamification has not
been agreed by either researchers or practitioners
[31]. Kapp’s [32] understanding of gamification
focuses on a variety of actions to engage, motivate,
promote and solve problems. His basis is using game-
based mechanics, aesthetics and game thinking to
engage people. Within the educational context,
definitions of gamification vary [33]. Muntean [33]
argues that gamification is not about the process of
creating games; it is focused on making learning fun
and engaging while ensuring the integrity of the
learning experience. The main area of agreement is
the importance of embedding the gaming
characteristics in the context of learning [31].
Ultimately by employing gamification into any
environment, be it commercial or educational, the
focus should be about making the overall experience
more engaging, thereby motivating the employee or
the learner to achieve.

5.2 Intrinsic Motivation

If we consider gaming concepts from a theoretical
perspective, Malone and Lepper’s ‘Taxonomy of
Intrinsic Motivations’ [34] is of benefit for
developing deeper understanding of the rationale
behind playing games. This taxonomy is divided into
two  sections:  individual = motivations  and
interpersonal motivations. Individual motivations are
centered on challenge, curiosity, control and fantasy.
Each of these elements can play a key role in the
player’s experience; when they are introduced
appropriately to non-gaming environments there is
potential for increased motivation. The second
section of the taxonomy, interpersonal motivations,
includes cooperation, competition and recognition.
Once again these are all potential elements available
to increase a user’s experience of a system.

As games become more advanced, a greater
number of gaming concepts can be employed to
increase the motivations of players. The following is
a list of gaming concepts that can be included in a
game.

Engagement (including conflict, competition or
cooperation): When a contest with the system or with
other players occurs, a game embodies elements of
engagement and acts as an interpersonal motivator
[32-36].

Investment: A player becomes invested in the
experience through their engagement with a game.
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This investment means that players continue to play
the game to achieve the game’s created goals [32,
33].

Fulfillment: A sense of fulfillment can be
achieved through engagement in a controlled setting
such as a game. This opportunity also provides
players with opportunities to take risks [37].

Abstractions of concepts and reality: For a
game to function effectively, it must be established at
a level that represents an abstraction of society;
mundane concepts are removed to increase player
engagement [32, 33].

Reward structures: Through the achievement of
both goals and sub-goals in a game, rewards can be
delivered to a player through internal/individual,
intrinsic or extrinsic means [32, 33]. Often reward
structures are linked to individual motivations [34].
Examples can include being listed on a high score
board and achievements/badges; in practice Apple’s
‘Game Center’ is a real-world example of this.
showing both leaderboards and achievements of
Apple device applications.

Progression, levels: Progression through game
levels indicates the ability a player has in some
gaming environment. The completion of each level is
usually reflected as the achievement of a sub-goal
[32, 33].

Storytelling: The element of storytelling is a
feature of the most compelling games. The story can
be embedded in the flow of the game; when a game is
played all players participate in the story told in the
game [32, 37].

Curve of interest: For players to be motivated
into actually playing the game it must be an engaging
experience. This is usually achieved through sub-
goals. A game should incorporate peaks and troughs
to engage the player and to establishment and
maintain interest [32, 37].

Replay, do-over or infinite play: A game allows
a player to attempt activities a number of times to
achieve sub-goals and goals if unsuccessful the first
time. This is a key advantage over real world
experiences [32]. This gaming concept allows a
player the freedom to fail in something that typically
has consequences in real-world environments.

Actions, Events: Actions are the ways that a
player makes changes to the state of the game [38],
achieved through the manipulation of objects. Events
are the outputs from actions performed during game
play [38]. These concepts are both temporal elements
of game play.

Game state: Bjork and Holopainen [38]
identified three elements of a game’s state: game
instance, game session and play session. A game
instance refers to the components, action and events

85

that describe a single play of a game. Game session is
how each player interacts with the game. In a one
player game, the game instance equals the game
session. Where there are multiple players, each player
has a different game session based on their
interactions with the game. A play session is the
period of time that a player engages with the game in
one sitting. For some complex games, an individual
game instance may occur across several sessions.

As identified earlier, not all of the gaming
concepts need to be present in all gamified
experiences.

5.3 Significance to early years

Knewton’s [39] ‘The Gamification of Education’
Infographic, which has initiated much discussion
about the role and value of gamification in education,
included a list of ‘elements of gaming [that we can]
harness for educational purposes’. The following
section draws together the approach of Knewton and
gaming concepts described in the previous section.
The following analysis considers the appropriateness
of the identified characteristics for use in ECE.

Progression refers to the incremental
visualization of success. The division of content into
chunks, and the recording of progress based on these
chunks, allows the learner to maintain an awareness
of their progress. ECE embraces studies or projects
on a topic — these studies encourage children to
explore an area of interest in a prolonged manner,
building both skills and knowledge through a range
of interactions and experiences. Therefore, the
organisation of material in ECE provides
opportunities for delivering some or all elements of
such studies using gaming elements.

ECE philosophies require that learners receive
relevant, appropriate, timely, non-threatening
feedback; this aligns closely with the feedback
systems embedded in traditional gaming.

When designing game-based learning objects, it is
important to develop systems that assess children’s
learning as they engage with the technology, to
ensure they are meeting appropriate and expected
progress [40]. Learners’ progress, and hence the
evaluation of their learning, can be represented
through levels, points, or even visual reward.

Reward structures depict the ramp up and are
linked to unlocking content. As children demonstrate
their increased knowledge and/or skills (through
completing activities and acquiring points), they are
rewarded by being promoted to higher levels. This
increases the child’s status within the game and is an
indication of progression through content [33]. By
gradually increasing the difficulty of the learning
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experience by delivering more detailed content or
requiring the application of more highly developed
skills, children’s learning is scaffolded. This
contributes to the development of competency within
the child, as described in the Reggio Emilia
philosophy [41].

Learners are rewarded with points when they
complete an activity or assessment. Learners can also
be rewarded with points (or other items linked to a
learner’s status — for example, a badge) for positive
non-academic contributions such as providing
support to another learner or making a valuable
contribution [33]. Points are usually visible to other
learners. These points and badges serve as a continual
motivator and status indicator of both academic
achievement and behavioural contributions within a
game. Collaboration provides the opportunity for the
child to share knowledge, thereby increasing their
awareness of relationships and social structures.

Investment is achieved through a learner’s
feelings of pride in his/her work and the game. A
personal profile (game terminology: avatar) gives
each learner a unique online presence. The creation
and customization of this profile (for example, by
assigning it a picture, name and preferences) gives
the learner an online presence that he/she can ‘own’.
This avatar concept is an essential element of
gamification.

A learner’s pride in their work is one of the main
features of the ‘individual assets’ component of the
PTD framework [42].

Achievements: earn public recognition for
completing work. Activities attempted and completed
by a learner are recorded on the avatar profile using
points. Points information is typically public within
the game, published on a leaderboard or through a list
of top scores (game terminology: leaderboard, top
scores). This encourages a focus on positive [33].
Implementation of such features in ECE must be
thoughtfully considered, given the importance of
constructive feedback as opposed to rewards.

Publishing of points information also increases
social interaction around the game because it
encourages learners to discuss their progress with
others [33], and may also motivate learners through
peer comparison. Again, this information must be
communicated in a developmentally appropriate way.

Given the importance of communication between
educators, children and their carers, achievements
recorded through gamified interactions could be used
to share progress updates between members of each
child’s learning community.

Actions and Events are used to encourage
learners to check in to receive new challenges.
Intentional and regular interaction with technology is
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now a key component of early childhood
curriculums, and one aspect of designing
developmentally appropriate classrooms [43]. The
use of deadlines or scheduled appointments, as is
common in gaming, can be applied in educational
contexts to encourage users to regularly engage with
the game [33]. Learners may be required to complete
a specified level or activity, or gain a specified
number of points, within a set timeframe or by a set
date. They may also be rewarded with bonuses based
on their points at a specified time. This tool acts as a
motivator for continual learning. Push notifications
are used by some games to contact learners directly.
These notifications act as reminders to engage with
the game, increasing initiation of game engagement
that is independent of the instructor. Such activities
would require modification to be useful to ECE,
however they may be wuseful in high-tech
environments where children log in to technology
systems regularly (for example, signing in upon
arrival at the educational institution in the morning).

Engagement is reflected by working with others
to accomplish goals. A learner’s avatar can belong to
a group and have access to closed group information
[33] (for example, notifications, news and updates
about other group members or shared interest
information). Bers’ [42] PTD framework refers to the
importance of children’s ability to use technology to
accomplish a goal (‘competence’), to assist others
with their use of technology (‘caring’) and to use
technology for form and maintain positive
relationships (‘connection’). It also highlights the role
technologies can play in learners ‘“interchanging
thoughts,  opinions, or information”  [42]
(‘communication’). There must be a balance between
child-initiated technology experiences and other
interpersonal experiences involving both small and
large groups and offline collaborations [40], with the
development of social skills essential for children.

Abstractions of concepts and reality are offered
in some learning environments; learners have the
ability to convert their points or badges (game
terminology: badge) into ‘virtual goods’ or be
transferred into various types of financial
compensation [33]. When these rewards appeal to the
learners, they will act as high level motivators and
enhance learner engagement. In traditional gaming,
epic meaning almost always equates to a personal
gain. This focus on praise or personal gain does not
align well with ECE, where educators are concerned
with providing constructive feedback [40].

Gaming elements can be used to teach children
that small actions can have a significant impact in
real world environments. This understanding aligns
with the concepts underlying the increasingly popular

Authorized licensed use limited to: IEEE Xplore. Downloaded on October 19,2024 at 14:34:53 UTC from IEEE Xplore. Restrictions apply.



cooperative games for social change. The PTD
framework also highlights the importance of children
understanding that technology can contribute to
solving larger problems that benefit society
(‘contribution’) [42]. For example, using technology
to collaboratively role play possible responses to
international conflict, or simply using it to build
online connections that translate to supportive (often
offline) communities.

Investment is achieved by incentivizing learners
to involve others. The publication of a learner’s
scores (game terminology: leaderboard, top scores)
encourages learners to discuss their progress with
others [33] and this information may be shared as a
status symbol. Effective bonuses can incentivize
participation. From a social perspective, [42]
identifies the ability of technologies to enhance
collaboration and caring, and to engage in
community building (‘collaboration” and ‘community

building’).
In the ECE context, children must develop a
range of Dbasic skills before being offered

opportunities to engage in information exchange and
communication using technology. When ready, these
exchanges could include interactions between the
software, the child, classmates, the teacher and other
members of the school community [43]. Such
exchanges at an early childhood level are likely to be
concerned more with social interactions than issues
of status.

Curve of interest built by unlocking
information continuously. Activities, topics and
courses can be divided into the smallest chunks of
coherent content, based on cascading information
theory [33]. Learners can absorb this content at a
high level, or have the ability to navigate more
deeply to discover more. The achievement of
learning outcomes embedded in each chunk of
content is demonstrated by a learner being awarded
points (game terminology: points) for the learning
tasks in that chunk of content. This design approach
fits closely with the use of studies or projects,
allowing educators to deliver small components of
information that fit with the comprehension and
attention span of children. The delivery of
information in small chunks with increasing levels of
challenge can be used to guide children through their
personalized learning experience [43].

Game state refers to the need to tackle challenges
within a limited amount of time. Cambourne’s [44]
Conditions of Learning specify that all learners need
time and opportunity to use and practice new learning
in realistic ways. This view is widely supported in
educational literature, including for ECE. Imposing

is
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time limitations on learning experiences is one
element of gaming that should not be applied to ECE.
Child-directed play should be relatively free of
externally imposed rules; it should be active and
exploratory [21]. Time limitations are incompatible
with this approach.

Storytelling involves navigating through your
learning environment and uncovering pockets of
knowledge. This suggests that learning journeys are
limited to pre-defined content which can be
uncovered by learners. This description contradicts
the usual view of a ‘game’ where users can explore
freely and find content in an unstructured manner.
While Knewton’s description does not match this
usual understanding of storytelling in gaming, the
idea of discovery is highly relevant to ECE. Children
are encouraged to explore areas of personal interest
and engage with new material as it is revealed to
them. In ECE, it is important that discovery makes
use of various devices, software, and apps that
encourage creative thinking and offer multiple
divergent learning paths [43]. This use of technology
to build creative, open-ended experiences is one area
lacking development to date.

Replay, do-over or infinite play allows you to
learn continuously until you become an expert. The
completion of learning activities allows the learner to
build skills and/or knowledge. The completion of
evaluation activities allows the learner to demonstrate
their acquired skills and/or knowledge. Both learning
activities and assessment activities can be used to
assign the learner rewards [33] (game terminology:
points). While perseverance of learners is linked to
confidence in the PTD framework [42], technology-
based gaming needs to be moderated in ECE. The
Early Childhood Environment Rating Scale
Revised [45] recommends that no more than 20
minutes per day should be spent sitting at a device to
play educational games. On the other hand NAEYC
[6] do not prescribe a specific time limit of use,
instead relying on the teacher to wuse their
professional judgment to monitor engagement with
the technology. This is supported by [43] who
advocate the development of classroom-based
systems to monitor children’s use of technology, and
hence ensure that they are spending appropriate
amounts of time engaging in a range of choices.

Investment/Fulfilment are achieved by working
on challenges that require multiple skills to solve.
The PTD framework’s technology-mediated
behaviors component [42] lists a range of
technology-facilitated activities that children can
undertake to build desired behaviors. Many of these
activities (for example, ‘content creation’, ‘creativity’
and ‘communication’) can be combined to build
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challenges that require multiple skills to solve. When
children complete independent technology-based
activities in small groups (i.e. without adult
facilitation), educators can use this as stimulus for
child-based reflection about what they learnt or
experienced [43], thereby developing a range of
communication skills.

6. Future Directions

The research presented in this paper is part of a
larger ongoing project. The authors are engaged in
two funded projects that are creating smartboard
resources for preschool children. Underlying the
delivery of these resources are the following areas of
inquiry:

e Establishing understanding of technology-
driven learning experiences for ECE
educators,

e Aligning child-driven learning encounters to
gamified experiences, and

e  Testing the suitability of gamification in ECE
through empirical data analysis.

7. Conclusion

This paper has presented a comprehensive list of
gaming concepts and considers the appropriateness of
these to the early childhood education environment.
The analysis of these motivational factors is in
response to the growing focus of technology access
by the children of Generation Alpha. There are many
impacts of this increase of technology adoption at
such a young age of exposure. The intrinsic
connection between play and technology has been
enhanced through the adoption of touch-screen
technologies and natural interface devices. By
creating an awareness of this early adoption of
technology and the potential impact of gamification
elements it is essential that early childhood educators
are prepared to engage. Gamification, or intrinsic
motivation, is most definitely an influence in the
realm of technology-based play for this generation of
children.
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