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Abstrac—Information and Communication Technology
has become a vital part in the non-traditional teaching and
learning environment in primary education. There is an
abundance of research work that describes success stories of
the practical application of information technology in pri-
mary education. Even though it is easier to motivate these
young learners in the developed world to use computers, it is
an arduous task in developing countries like Sri Lanka due
to reasons such as the applications not being suitable for the
local context. This in turn has de-motivated learning facili-
tators to make use of computing aids in teaching programs.
This paper highlights some of the issues that the primary
school learners of developing countries are facing, the cur-
rent educational systems and the potential contribution of
technology and game based learning in primary education.
It also discusses the use of computer games in teaching and
learning with an analysis of different types of games such as
simulations, serious games and edutainment systems. Fur-
thermore the paper discusses the technological aspect of
learning and the opportunities that arise with the introduc-
tion of tablets in teaching. Finally the paper discusses the
possibility of establishing an ICT-enabled learning envi-
ronment employing a Learning Management System and
tablets to use games as learning modality in primary educa-
tion.

Index Terms—Technology in Learning, Primary Education
in developing countries, Game based learning for children,
Tablet devices in education,

L INTRODUCTION

Two of the key aims of primary education in Sri
Lankan are to ensure full participation of children between
the ages five and ten years in primary education and one
hundred percent of these children attaining the Essential
Learning Competencies targeted through primary educa-
tion [1]. Sri Lanka has a literacy rate of 91.2 percent with
a 1:20 teacher to student ratio [2] which makes Sri Lanka
a country with a high education standard for a developing
country. However, these statistics hide critical problems of
the education sector in rural areas. Two of these problems
are the unequal distribution of teaching resources and lack
of qualified teachers, which in the end decrease the quality
of education [3]. Furthermore, the shortage of qualified
teachers is not only observed in rural areas but also within
the city areas or suburbs of Colombo [3], the teacher to
learner ratio for graduate teachers in the Western province
is for instance 1:53 while in the Eastern and North-central
provinces the ratios are 1:79 and 1:71 respectively [2].
Table 1 gives the ratio for all nine provinces of Sri Lanka.
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Table 1. Provincial wise Graduate teacher to Student ratio (Data
Source: Department of Census and Statistics)

In 2009 the United Nations Development Programme
Report concluded that 50 percent of the population within
the age group of 25 years and above did not have primary
education while 16 percent of the population in rural areas
and 11 percent of urban population did not receive a pri-
mary education. According to school census data of 2010,
most rural areas in many districts did not have primary
level English language teachers. Moreover even in the
junior secondary level, learners are facing challenges cop-
ing with Science &Technology and Mathematics, the pro-
portion of learners scoring above 50 percent in grade eight
Science and Technology being only 2.8 percent during the
period from 2005 to 2008[3]. As a result there is a huge
gap between the skills meant to be achieved and the actual
skills achieved.

Presently the teaching and learning approach in primary
education in Sri Lanka is generally teacher-centric and
individualistic learning [4]. The teachers conduct classes
and activities for a large number of learners and the as-
sessment results and feedback are not provided timely.
Thus the learners receive limited attention from the teach-
er learning is not reinforcement. Furthermore, the lessons
are taught at the pace of an averagely competent student.
Hence, the children who are slow learners face difficulties
in keeping up with the rest of the class and rarely get a
chance to reinforce their learning, while the more compe-
tent learners are left idle waiting for the rest of the class to
catch up.

In addition to teaching and learning techniques and ac-
cess to resources, motivation plays a key role in learning.
Researchers have found that, when a child first enters a
school they are very excited about learning hence moti-
vated. But, this motivation tends to decrease over time [5].
If the child is not interested in the instruction given, it
could be identified as one of the root causes that diminish-
es this enthusiasm and motivation of a child [6]. Motiva-
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tion can also be categorized into intrinsic and extrinsic
motivation [7]. The activities that children engage in be-
cause they desire to do so are due to intrinsic motivation,
while the activities that they engage in to please an exter-
nal individual (e.g. teacher or parents) are due to extrinsic
motivation. The high teacher-learner ratio and the lack of
adequate feedback from teachers for learners to effectively
continue their education can have an adverse effect on the
motivation of learners.

However, solving the issues of lack of qualified teach-
ers and other resources is a socio-political and socio-
economic concern. This paper focus on how a technology-
based environment could be used to support primary edu-
cation, by examining the problems cause by the lack of
qualified teachers and resources. The paper also looks at
game-based learning as a viable solution for the identified
problems in primary education in rural areas of Sri Lanka.
This paper analyses the alternative approaches that can be
adapted by exploring various technological devices, envi-
ronments and game-based pedagogies to improve the effi-
ciency and effectiveness of primary education by intrinsi-
cally and extrinsically motivating a child to engage in
learning.

II.  TRADITIONAL VS. NON TRADITIONAL LEARNING

This section discusses what traditional and non-
traditional learning is and the role of information technol-
ogy in learning with the existing ICT enabled learning
environments.

A. Traditional Learning

In the tradition leaning environment, most often the
teacher is the centre of education. All power in this envi-
ronment lies with the teacher and the teacher is the one
who makes the decisions. For example, “What to teach?”,
“How to teach?”, and “When to teach?” The teacher is
seen as the individual with all the knowledge and the
learners are at the receiving end of facts, information and
skills. Some researchers even argue that, the traditional
teachers think of learners as “Knowledge holes” which
require filling with information [8].

Generally, primary education needs to be teacher-
centric environment since those learners need a close su-
pervision. Some researches define teachers as “motiva-
tional socializers™[9].

B. Non-Traditional Learning

The introduction of information technology to educa-
tion has revolutionized teaching and learning methods.
The revolution has gone beyond just reading materials on
the internet and nowadays people may learn by watching
videos, listening to pod casts and even playing games.
People can now decide what they want to learn and when
they want to learn by enrolling for online courses through
educational systems such as Coursera [10], Udacity [11]
and Khan Academy [12] or just by visiting websites.
Learners do not have to go and sit in a physical classroom
to learn, they can learn at home with a computer, a tablet
or a smart phone. Through the use of virtual classrooms, a
learner can even attend a class with peers without being
present physically. SecondLife is an example for this
mode of virtual classrooms [13].
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IIT. ICT ENABLED LEARNING

A. The Role of computers in the traditional classroom

The use of computers in the classrooms was started as a
supplementary tool in the ICT enabled classrooms, where
learners play with computers available in another room or
a different section of classroom. When teaching, they
were not permitted to use computers. The authoritative
structure of traditional-teaching governed how computers
were used in the classroom.

B. T-learning/T-teaching

T-learning refer to use of TV or radio for educational
purposes. TV programs have the potential to help a child
learn and are considered as a tool for distance education.
An example for T-leaning programme is Sesame Street,
which teaches basic knowledge and life skills required by
a child. In one episode it teaches how to get things in the
order one wants [14]. In addition to these type of pro-
grammes, cartoons and animations are very powerful in-
struments for learning but in most cases are only used for
entrainment. Currently there is a trend towards pre-
recorded audio and video lectures are been used as a
learning source for learners. The recorded set of lectures is
broadcasted so that learners can view or listen to lectures
from home [15]. Furthermore, there are live broadcast
lectures that learners can access from home and also par-
ticipate in by asking and answering questions, using
Google hangouts

However because the television in itself supports only
one-way communication the user interaction is very lim-
ited. Therefore, a child learner will not get any interaction
experience or feedback. Researchers have found that to
get an effective learning experience the child needs an aid
from an adult [16]. Another disadvantage of T-learning is
that the time slots are fixed for programs. Hence, if a stu-
dent misses one episode, there is no way of watching it
again. However, the technology is evolving and with the
introduction of IP TV where it is possible to rewind and
watch the missed episodes, e.g.: peoTV

C. Web based applications

The use of learning software and websites is another
way of using technology for the purpose of learning.Even
though there are several software, web applications devel-
oped to assist the learners in education, most of the appli-
cations are in English. According to UNESCO, the in-
structions given in local language (Mother tongue) is the
key to effective learning. In fact, several case studies done
in countries where English is the second language re-
vealed that the students who followed mother-tongue
based bilingual education programs [17] display superior
academic achievements, superior mathematics achieve-
ments to that of students in the second-language systems.
Furthermore, their achievement in second language is as
high as the second language system children and they ac-
quire additional expertise in the first language while par-
ticipating more actively in the learning activities and feel
more confidence about learning. [17]

The affordances of the web as a potential learning tool
has also been identified by the Ministry of Education,
which had has led to the “E-Thaksalawa” (e-School) initi-
ative [18]. This allows Sri Lankan children to participate
in educational activities related to their school curriculum.
However, the effective use of these applications depends
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on the learning support that the application is providing
and also the bandwidth of Internet. Some of the activities
on this initiative require a considerable amount of adult
assistance not on subject matter but on how to handle the
functionalities of the application.

This section identifies the importance of ICT enabled
learning/teaching environment. In the context of child
learning, the role of a teacher is important irrespective of
environment. However, an ICT enabled environment
could bring additional benefits to aid children in learning
[9, 19]. It has also been found that assessment results of
learning achieved through the use of ICT enabled learning
are higher than the assessment results of learning achieved
through traditional learning methods [20].

IV. GAMES AND LEARNING

Computer games have become one of the most pre-
ferred activities among the younger generation. The
younger generation spend ten thousand hours playing
games and twenty thousand hours watching TV before
graduating, but they only spend five thousand hours read-
ing [21]. Therefore, there is a necessity to change the
modes of learning by attempting to link learning with the
preferred activities of the younger generation. Ellen Lang-
er in the book titled “The power of mindful learning” sug-
gests that “Play holds our attention because the stimulus is
constantly changing” [22]. According to the author even
when reading a book if the readers engage with it and im-
agine themselves as the characters, the reader will get a
better learning experience. Some researchers point out that
there is a gap between the things that the children are do-
ing for fun and the things required by schools [23]. How-
ever, games have been found to be highly engaging and
motivating [23].Thus if games can be used to develop the
knowledge and skills required, it could get the full atten-
tion of the users which leads to a better learning experi-
ence

A. Digital games

Games can be used to help children achieve higher tar-
gets in education and it can be a powerful teaching tool
[24]. Recent researches strengthen this idea and have
found that computer games which consist of both fun and
motivational features can be used as a mean to improve
and strengthen the quality of education [25]. Games also
provides an environment where you can learn by making
mistakes without any adverse consequences. Video games
such as Tetris can enhance the spatial cognition abilities of
players while some games can be used to improve pro-
social behavior [26]. It can also be used as a tool for pain
management for kids [26]. Several research studies has
proved that playing computer games is an effective way of
learning difficult subjects such as mathematics. A further
study has also been carried out to determine the im-
portance of 3D characters and environments in video
games. This study found that when the children were ex-
posed to classic video games which were popular in 90s
they got frustrated and de-motivated [27].

B. Serious Games, Edutainment systems and Simulations

Serious games, Edutainment systems, Simulations are
terms that are closely related when games for education is
concerned.

Games and Simulations are seemingly similar things
but with a major difference, which is “fantasy” [28]. Most
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modern games based on fantasy whereas simulations are
based on real life scenarios. There are some simulations
turned into games such as Flight Simulator. They were
originally introduced to train pilots, but now Microsoft
Flight Simulator [29] has become a popular game.

The term “Edutainment” refers to educational enter-
tainment. Here an edutainment system can be defined as
anything that provides education along with entertain-
ment. Thus, an edutainment system is not exclusive for
games but may also be movies, documentaries, radio pro-
grams and educational toys such as Lego Bricks, Leap
pads [30].

Serious games have been defined in many ways. “A se-
rious game is a game in which education (in its various
forms) is the primary goal, rather than entertainment”
L;l A few examples are the “Global Conflict Series”,
“3" world farmer” and “Budget Hero”. Thus a serious
game can be defined as a computer or a video game that
has a “serious” purpose other than pure entertainment.
Another definition for serious games is “A mental contest,
played with a computer in accordance with specific rules
that uses entertainment to further government or corporate
training, education, health, public policy, and strategic
communication objectives”[32].This definition manages
to bridge the gap between simulations and serious games.
Figure 1 emphasizes the difference between a game and a
serious game.

Serious Game / came =
game
Pedagogy ) { Story ) : Software

De5|gn
team

b At /Programmlng
\ team ) team

( Human pedormance
\_ engineering team

Close
working
relationship

( Pedagogy
subordinate
to story

Figure 1. The difference between serious games vs. normal games [32]

Unlike the video games, which are purely based on en-
tertainment, serious games use pedagogy to incorporate
learning experience while keeping the entertainment in-
tact. Serious games employ the use of a human perfor-
mance engineering team which maintains a close relation-
ship with the game design team as well. Several serious
games have been implemented for the use of children.
LudoMedic formally known as MediKids is an example,
which focuses on kid’s hospitalization [33]. “Escape from
Diab” [34] teaches about dietary habits and nutrition. “Re-
Mission” [35] is another game that specifically focus on
children.

Children love to play. Then they like to play digital
games too. Five factors of learning are achieved when a
child plays a game. That is learning why, what, when,
where and how. Through these factors they learn about
real life and about strategy [36]. Education Scotland iden-
tifies several game based learning for children, among
them are [37];

* Motivates learners to improve continuously

* Improves self-esteem, self-determination and self-
image
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* Facilitates collaborative learning
* Develops ability to observe, question and test
* Develops complex problem-solving skills

According to United states department of education
“assessment technologies, such as simulations, collabora-
tive environments, virtual worlds, games, and cognitive
tutors, can be used to engage and motivate learners while
assessing complex skills” [38] and researchers identify
that while in general digital games can be used to facilitate
learning, more research is needed on the matter of “how
games can best be used in learning” [39]

V. USEOF TABLET DEVICES IN EDUCATION

With the advancement of technology a collection of
new devices such as smart phones and tablet devices are
being used in the field of education. According to re-
searchers [40] there is a great potential for tablet devices
to be used for educational purposes as opposed to tradi-
tional desktop computers. John Traxler argues that “Inter-
acting with a desktop computer takes place in a bubble,
and in dedicated times and places where the user has his
or her back to the rest of the world for a substantial and
probably premeditated episode. Interacting with mobile
technologies is different and is woven into all the times
and places of students’ lives...” Furthermore, Traxlor ar-
gues that desktop technologies can be ignored but not mo-
bile technologies because desktop technologies operate in
their own confined world while mobile technologies oper-
ate in the world [40].

In the discussion on using tablet devices to teach chil-
dren in rural areas, one challenging point is the cost of
such devices. The “One Laptop per Child” (OLPC) [41] is
an initiative based on the hypothesis that a computer can
make a drastic change to the way children are learning and
this project has been successfully carried out in various
developing countries including Sri Lanka [42]. One suc-
cess factor behind this project was the fact that the total
cost of the device is of one hundred US dollars [42]. To-
day, there are tablet devices available in the market that
cost less. An example for this is the Indian Pad which only
costs thirty-five US dollars. Still the usage of tablet devic-
es for child education is at a minimum level in most de-
veloping countries, but several case studies have provided
evidence that the use of tablet devices improves the effec-
tiveness of child education [43].

In ICT enabled learning environments computers, mo-
bile phones and tablet devices are becoming a medium for
users to connect with the learning environments
[43].Tablet devices definitely will play more prominent
role according to recent studies [40 ],[48].

VI. LEARNING MANAGEMENT SYSTEMS AND PRIMARY
EDUCATION

A learning management system (LMS) is a great envi-
ronment for learning, evaluating, and tracking progress. It
allows the learners access to learning materials from any-
where in the world and it also provides means to track and
evaluate the learners’ performance through a single unit.
Researchers has defines LMS as “An infrastructure that
delivers and manages instructional content, identifies and
assesses individual and organizational learning or training
goals, tracks the progress towards meeting those goals,
and collects and presents data for supervising the learning
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process of an organization as a whole An LMS delivers
content but also handles course registration and admin-
istration, skills gap analysis, tracking and reporting” [46].
Even though this is a widely used tool for higher educa-
tion, the use of this tool for primary education is limited.
Some of functionalities may not be good and will create
unnecessary complication for learners. For example the
login, selecting courses, modules and attempting quizzes.

VII. DISCUSSION

The statistics prove that ninety-four percent of Sri
Lankan children of the age group 5-14 learn at school and
one percent from other educational institutes and five per-
cent do not receive primary education [3]. Thus we could
conclude that a large proportion of children spend be-
tween 25-30 hours at school. However due to lack of re-
sources, high teacher to student ratios and various other
issues mentioned in this paper, the children in the rural
areas do not receive a quality primary education.

It has also been identified that there are various types of
computer and video games that can be used in a classroom
environment for learning purposes. In addition a variety
affordance of games such as motivating children to con-
tinuously improve, developing complex problem solving
skills and facilitate collaborative learning have been iden-
tified to support the use of games for the purpose of learn-
ing. It also makes the class room a fun place to be [37].
Nonetheless to provide a successful learning experience
for children a good pedagogy is required by the teachers.

The use of tablet devices for learning promotes the con-
cept of Mobile Learning [44] where the learner learns on
the move. Combining this with the fact that computer
games can be used as a media to teach children, it is rea-
sonable to conclude that games, which are running on
tablet devices, have a high likelihood of being the future
medium of child education since play is a highly engaging
and motivating activity [45].The size and the weight of a
Tablet device make it an ideal portable learning device
[47]. They are highly intuitive since most of the interac-
tion is done through gestures, movements and touch in-
stead of a traditional keyboard and mouse [47]. Addition-
ally, it’s affordable and cheaper than a laptop or a desktop
computer. Since the Sri Lankan government identifies ICT
is the key to reform Sri Lanka through its “eSri Lanka”
initiative [48], it might be used to distribute cheap but
effective tablet computers among students in rural areas.
Since most of Sri Lanka’s mobile internet providers and
broadband internet providers provides internet coverage to
most provinces of the country [49] [50], having internet
connectivity will not be a huge issue.

The work being done, the games being played need to
be tracked to identify the areas of difficulties for a child.
It’s also important to know the progress being made. The
learning management systems are being used for this pur-
pose in Sri Lankan higher education but the use of this
software is not in use for primary education. In the context
of children, a learning management system could provide
unnecessary complications due to various functionalities.
A child will need a device which they could use to play.
And the game could guide them through an educational
journey. The performance could automatically be record-
ed in the learning environment so that an adult could track
the progress.
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Hence if a learning management system can be intro-
duced specifically for children, which allows them to play
educational games related to what they are learning in the
school using a tablet device, it could provide a solution for
the issues identified in the primary education of develop-
ing countries.
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