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GaD-eM: An Adaptive Game Design Model for
Malaysian Higher Education (HE)
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Abstract—this paper aims to identify existing issues in designing educational game and discuss the limitation of existing GBL framework
or model. The outcome of this study is an educational game design framework called GaD-eM that addresses all limitations identified

earlier.
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1 INTRODUCTION

GAME is a competitive activity whether physical or

mental that has set of rules or constraints, with the aim

to entertain or reward the players [1, 2].Game continues
to gain its popularity when it is no longer limited in enter-
tainment industry but also starts to influence the advertising,
analyzing, marketing, simulating and e-learning [3] and also
in military [4], education [5] and healthcare [6,7]. The usage of
game in education has introduced a new term. Game that be-
ing used in education is called game-based learning (GBL).
GBL refers to the innovative learning approach derived from
the use of computer games that posses educational value or
different kinds of software applications that use games for
learning and education purposes such as learning support,
teaching enhancement, assesment and evaluation of learners
[8]. Ref [9] further defined that in GBL, games are utilizes as
medium for conveying the learning contents. It shows that the
main aim of GBL is to emphasize on learning. Unfortunately
there exist imbalance between maintaining level of excitement
and conveying the learning content. Many GBL imparted too
much excitement on the visual effect but failed to convey the
learning contents [10]. Hence, it is critical to develop a GBL
model that balances between these elements.

This paper is structured as follows: Section I covers
the introduction, Section II discusses the background study
and a literature review, Section III discusses on the proposed
framework called Gad-eM, and finally in Section IV is the con-
clusion.

2 . LITERATURE REVIEW

2.1 Existing GBL Framework or models

The literature search is carried out using various electronic
databases that is relevant. The following terms were used

(“computer games” OR “video games” OR “serious games” OR
“simulation games” OR “simulation systems” OR “game-based
learning “OR “online games” ) AND (“evaluation” OR “frame-
work” OR “model”)

Table 1 listed 16 existing evaluation frameworks or models on
GBL.

TABLE 1 : LIST OF GBL FRAMEWORK/MODEL

Framework / Model (s)

Game Object Model v1[11]

Game Object Model v2[12]

Four Dimensional Framework [13]

Kirkpatrick Four Level Evaluation Model[14]
CRESST Learning Model[14]
Affective Motivation Learning Model[14]

Framework of Heuristic Evaluation in MMORPG[15]

Framework for evaluating web based learning [16]

Adaptive Digital Game-based learning[10]

Design Framework for Edutainment Environment[17]

Adopted Interaction Cycle for Games[18]

The Engaging Multimedia Design Model for Children[19]

SIG-Glue Quality Criteria Framework[20]

Evaluation framework for GBL [21]

Educational Computer Game Design Model [22]

Framework of Heuristic Evaluation in MMORPG [15] and
Framework for evaluating web based learning [16] are extend-
ed from the study done by [23]. Ref [23] introduced a heuris-
tics evaluation that focuses on finding interface usability prob-
lems by applying Human Computer Interaction (HCI) tech-
nique.

Ref [10] reviewed four GBL frameworks including Design
Framework for Edutainment Environment, Adopted Interac-
tion Cycle for Games framework, and The Engaging Multime-
dia Design Model for Children and Game Object Model and
create a new framework called Adaptive Digital GBL which
adds the learner characteristics as acomponent. The learner
characteristics in this framework focus on the learner psychol-
ogy.

Ref [17] introduces Design Framework for Edutainment
Environment. In this framework, she identified that learner is
an essential focus when designing educational game. She
identified 4 factors that are closely related to the learners that

IJSER © 2013
http://www_ijser.org



International Journal of Scientific & Engineering Research, Volume 4, Issue 5, May-2013

ISSN 2229-5518

is storytelling, feel challenges while playing, interactivity and
interfaces.

Ref [18] focused on interactivity between learners and game
when proposing the Adopted Interaction Cycle for Games
framework. In this framework, they described how the inter-
action between a user and a computer game happens in term
of cognitive and physical user actions.

Ref [19] proposed The Engaging Multimedia Design Model
for Children framework which focuses on engagement level of
the learner. In her model, she claimed that high engagement
level will be achieved if these features are presents such as
simulation interaction, construct interaction, immediacy, feed-
back and goals.

Ref[11] introduced Game Object Model that significantly
addressed pedagogy and game design. The Game Object
Model has been further developed using theoretical constructs
and developments to become Game Object Model II. Game
Object Model 1II is far richer model that includes social ele-
ments in designing educational game.

Ref[14] reviewed three evaluation framework related to
GBL including Kirkpatrick Four Level Evaluation, CRESST
Learning Model and Affective Motivation Learning Model.
These three frameworks are designed to evaluate learning
outcome.

Ref [22] introduced Educational Computer Game Design
Model. In this framework they described the process, issues
and challenges in designing educational computer game for
Malaysian classrooms.

Ref [20] proposed a framework called SIG-Glue Quality
Criteria Framework that covers both pedagogical and tech-
nical criteria. The outcomes of this framework are the classifi-
cation of games by learning purposes and an evaluation
framework for assessing games.

Ref [21] proposed a general framework for evaluating GBL
called Evaluation Framework for Games-based Learning. In
this framework, they identified all potential attributes that to
be considered when evaluating a GBL application.

Ref [13] developed a framework that addressed pedagogy
which called Four Dimensional Framework (FDF). FDF de-
scribed representation, pedagogy used, context and learner
specification as four vital aspects in order to assist tutor’s se-
lection and use of games in their practices.

2.2 Limitation of existing GBL frameworks or models
When designing an educational game it seems logical to
design it from the pedagogical perspective because the main
aim of using GBL is to motivate and engage learner with the
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intention that effective learning may occur [21]. Designing an
educational game based on pedagogy is essential because un-
like COTS, the main objective of educational game is to teach
and reinforce learned concept rather than entertainment [10,
24]. Ref [25] and [21] reiterates that, creating an educational
game should start from formalizing the relationship between
learning theory, game design, play and development. Ref [25]
and [21] argued that educational game have not been designed
using any coherent theory of learning. Majority of educational
games were designed based on the entertainment game which
depends on the effective usage of multimedia elements to cre-
ate the learning experience [8]. Despite the importance of ped-
agogical elements, the existing frameworks or models is still
has insufficient pedagogical support in educational game de-
sign.

Furthermore, as to date very few models or frameworks
address the learner characteristics or learner background in
designing educational game particularly their customs, lan-
guages, culture, ethnicity and learning styles. Information
about learners” background helps to refine the game design so
that it can provides more effective learning experiences. Ref
[26] claimed that cultural context influences comprehension
regardless of an individual background. Ref [27] suggests that
it is important to know the characteristics of the target audi-
ence when intending to use a game in learning. Presenting the
learning materials in familiar concepts and situations from the
learners” own cultures allow to increase the knowledge acqui-
sition of learners [28]. Ref [29] stress that using topic that
closely related to students lives could draw them into depth
and complexity of a subject therefore it is important to present
to students material which they can relate to in order to en-
gage them in the learning process. Success of educational
game is due to an emotional link established between the
game and learner [30].

Ref [22] failed to identify available educational game in the
market that is suitable to be used in Malaysian context due to
our multicultural and multiethnic background.

Therefore, the aim of this work is to propose a framework

that addresses those limitations.

3 Proposed game design model

Figure 1 illustrated the proposed game design model called
GaD-eM. GaD-eM is derived from the Educational Computer
Design Model [22]) and Game Object Model [11]
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Figure 1 : GaD-eM

GaD-eM is basically harmonizing pedagogy dimensions and
game design components. Educational games need to contain
different aspects; those that promote educational objectives
and those that allow for realization of these educational objec-
tives. Hence, an educational game area consists of different
components that contain distinct interfaces. Game aspects that
promote the educational objectives are called as ‘abstract inter-
faces” and represented by black circles while game aspects that
support educational objectives are called as ‘concrete interfaces’
and represented by white circles. The game area embodies all
components (each with their own interfaces) and interfaces that
define the interactive learning environment. In GaD-eM mod-
el, the components are represented by squares.

The game area component consists of seven motivational in-
terfaces namely play, exploration, challenges, fun, engagement,
relevance and illustration. The illustration component contains
story line, game genre, rules, goal, content, combination, learning
outcome and instructional strategy interfaces with the aspects
components embedded within it. The virtual agent, graphics,
sounds, scaffold, navigation, control mechanism and language inter-
faces make up the story line, appearance and playability of the
game. The game genre interface represents the content of the
game. The goal interface represents the learning outcome of
the game; while the rules interface depict the instructional
strategy. The abstract interfaces therefore represent the peda-
gogical elements while concrete interfaces represent game el-
ements.

3.1 Theoretical constructs of GaD-eM

Game is “a physical or mental contest that has specific
rules, with the aim to amuse or reward the gamers” [1,2]. Ref
[2] provides the following definition of a game or computer
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game: “A game is an artificially constructed, competitive ac-
tivity with a specific goal, a set of rules and constraints that is
located in a specific context.” As a result, an educational game
should present play, fun, explorative, and challenge in an en-
gaging environment. It is also must governed by specific rules
with a specific goal that is located in a specific context.

Games provide situated experiences in which players are
immerse in complex problem solving task [5]. Ref [2] and [13]
defined instructional games as games that have been specifi-
cally designed or modified to meet learning objectives. As a
result, an educational game should allow learner to apply
their prior knowledge into the current knowledge in order to
achieve a goal. This type of skill is called combination

Ref [31] defines game as “an activity that is voluntary and
enjoyable, separate from the real world, uncertain, unproduc-
tive (in that activity does not produce any goods of external
value) and governed by rules. Ref [32] said that computer
games have the following characteristics rules, goals & objec-
tives, outcomes and feedback, con-
flict/ competition/challenge/opposition, interaction and rep-
resentation or story.

CONCLUSION

As a conclusion, a GBL framework is proposed to address
those limitations that have been identified in the existing
frameworks or models. Thorough study has identified lack of
pedadogy components in game design, failure to consider
learner background and game genre as components that has
potential to influence learning in Higher Education. This study
hopes to implement the identified components in the game
development and investigate the game effectivess in imparting
learning in Higher Education in Malaysia.
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