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ABSTRACT

Technological advancements have created great impact on the human lives. People
have become more prone towards technological solutions rather than the traditional
ones in almost every field of life, including education. Besides just books, other
multimedia-based resources are also being referred by teachers and students for
effective learning. Online games and tutorials are also one way to improve one’s
capability and learning. Games can boost creativity and help educators remain active.
Digital Game Based Learning (DGBL) is a concept where games can be used for
learning purpose in classroom. This research work focuses on the classroom learning
of History based subjects with interaction and fun. The main objective of the research
is to design a model for the history-based games and also the development of game
prototype. At initial stages, 51 components from five existing frameworks and models
were identified, out of which four are generic and one is history-based model. These
51 identified components were logically grouped together within and across the
framework/model and got 13 components. These 13 components were then placed in
the Input Process Output (IPO) model to design the proposed model. Next objective is
to develop the prototype for the game. For this, a game prototype was developed for
the history course considering the curriculum of the eighth class. In order to measure
the more authenticated impacts, two approaches were used for evaluation i.e. first, the
experimental evaluation through the students of the course and second, the
explanatory evaluation though the interviews from the teachers of the course. The
experimental evaluation of the game was conducted with the students of the eighth
grade in the city of Hyderabad, Sindh, Pakistan. Pretest-posttest design has been used
for the experimental setup. This research design has been used in order to measure the
impact of knowledge gained from traditional teacher - based approach in comparison
with the proposed intervention. In experimental evaluation, class tests were conducted
before and after lecture to measure the effect of both the methods. A total of 117 tests
for pretest of teacher approach, 117 tests for the pretest of game approach, 117 tests
for the posttest of teacher and 117 tests for the posttest of game approach were
conducted. T-Tests, correlation, SPANOVA and 2-way ANOVA have been
performed. T-Tests have shown the difference in the means results of posttest of
teacher and game approach. The Levene’s test for equality of variance gives
significance (2-tailed) value of 0.08, which shows significant difference for the
posttest of game and teacher approach. The test of between-subject effect gives
significance value of 0.07 for the groups where F (4,216) = 2.466. Pearson correlation
also shows significance value of 0.031 with r = 0.21. the correlation suggests that for
the posttest in both groups there is significant difference with weak correlation, i.e.
posttest in one group does not increase. These statistical tests have proven that
students in the game group scored more than the students in the teacher group. For the
explanatory evaluation, qualitative analysis of the interviews conducted from the
teachers of history course, has been performed. It can be witnessed from the findings
of this research that there has been the positive impact on the classroom learning of
secondary school students. It is expected that with the use of this tool in schools,
teachers can also deliver their lectures more effectively and students will gain more
interest in the subject.
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CHAPTER ONE
INTRODUCTION

1.1 BACKGROUND OF THE RESEARCH

In today’s world, Information & Communication Technology (ICT) is becoming
increasingly popular and important in terms of learning. New technologies have made
the appearance of data, information, values and methods bound with different levels of
interaction. These educational advancements have great impact on the field of
education and training.

At present, computer games have turned out to be the most widely used activity
for teenagers (Cheng et al., 2013; Stefanescu et al., 2007). Most common computer
games include role-playing, real time strategy based, fighting, adventure, action and
puzzle games (Cheng et al., 2013; Han & Zhenhong, 2008). Research shows that
people from any age group enjoy playing games and they have proven with the
passage of time, the best way to learn and gain experience (Cankaya & Kuzu, 2010;
Cheng et al., 2013). Instead of just reflecting, games also help in cognitive
development (Cheng et al., 2013). Therefore, computer games with educational aspect
can be used as an alternative or support for effective teaching and thus learning.
Subject specific games i.e. game developed with subject-matter can have applications
in diverse fields such as Al, computer security, computer vision, internet search and
many other for example, Extra Sensory Perception (ESP) games like agreeing on a
string (Figure 1.1) and locating objects in images (Figure 1.2) (Ahn, 2006).

Ben Sawyer defined serious game as a serious business (Susi et al., 2007).
Serious games or digital games are those which are subject specific, rather than for

entertainment only as the impact of these games is increasingly relevant (Cuenca



Lopez & Martin Caceres, 2010). Such games can be used for wide areas, like
government, healthcare, corporate, military, and education (Susi et al., 2007). These
games can boost student’s engagement and encourage a learner-cantered learning
environment. Video games help develop the skills, active learning, critical thinking
and knowledge construction(Ellis, H., Heppell, S., Kirriemuir, J., Krotoski, A., &
McFarlane, 2006; Watson et al., 2011). Table 1.1 shows the differences between
entertainment games and serious games.

The impact of computer games is when people get involves in recreational and
deep learning(Gee, 2003). Tang et. Al. in 2009 described Game Based Learning
(GBL) an innovative approach that adds learning component and it depicts the usage
of such digital games that holds educational value. This involves variety of software
application packages, which can helpful for learning and education in such a way that
it enhances learning support, enhancing teaching pedagogy along with effective
assessment and learners’ evaluation (Razak et al., 2012; Tang et al., 2009). Prensky
suggested the term Digital Game based Learning (DGBL) to highlight the concept
digital games in GBL (Prensky, 2001). The process of learning by playing game is a
constant practice which makes players reveal the underlying sets of structures and
rules (Sanford & Williamson, 2006).

The idea of DGBL started out as an instructional or teaching strategy that can
be made in working through computer-based applications. Through the technological
advancement of learning strategies over the years, applications of DGBL can now
address to various levels of learning needs.

For this research, a model for the learning of history-based games and then

prototype for the game has been developed. This prototype can be used to find out the



effectiveness of DGBL approach for the class conduct of the secondary school

students.

Player 1 guesses: purse Player 2 guesses: handbag

Player 1 guesses: bag

Player 1 guesses: brown

Player 2 guesses: purse
Success! Agreement on “purse” || Success! Agreement on “purse”
Figure 1.1: Snapshot of ESP game (Ahn, 2006)
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Figure 1.2: Peekaboom, - snapshot of game (Ahn, 2006)



Table 1.1: Differences between entertainment and serious games (Susi et al., 2007)

Serious games Entertainment games
Task vs. rich Focus is Problem solving Rich experiences
experience preferred
Focus Learning elements Fun
Simulations Workable simulations, based Simplified simulation

on learning environment

Communication Should be natural (i.e. non- Communication §
perfect) communication often perfect

1.2 PROBLEM STATEMENT

The approach of DGBL has widely been accepted now a days among teachers and
students (Algan & Fortin, 2018; Byers et al., 2018; H.-J. H. Chen & Hsu, 2019; Fehér
et al., 2018; Joe et al., 2017; Ravyse et al., 2017; Studies, 2018). Research show that
still there are many subjects that needs to be considered for DGBL technique of
learning. From the research gaps, it is known that History is also one of the subjects
for which focus is being made.

To pursue the problem statement, this research intends to create a deeper
understanding of the problems being faced by the children and teachers in history
classroom. This research intends to design a model for the history-based course and to
also to develop a game to enhance the learning. It creates learning more attractive and
interactive. The purpose of this research is to use and evaluate the concept of DGBL
in classroom learning for History based subjects that require extreme memorizing

power from students.

1.3 PURPOSE OF THE STUDY
The motivation behind this research is to identify the use of DGBL approach in

classroom of history-based courses. The study focused on three schools from



Hyderabad Sindh Pakistan and on viewpoint from History course teachers. If DGBL
proves to be effective for the lectures of history-based courses in classroom
environment, then it can be used for teaching such courses in different classes. Indeed,
teachers need variety of technological tools and techniques to prepare and conduct
class lectures to students to make students active and interactive instead of getting
course boring or difficult. Digital technology is getting involved in educational
technology, defined by Lever-Duffy and McDonald (2011) as various kinds of
technological interventions are adopted by educators in class as support for in the
teaching as well as learning process. The purpose behind this research study is to
introduce a digital game-based learning environment for student of secondary school
with the help of their teachers so students’ interest for the course can be enhanced and
learning could be improved.

1.4 RESEARCH OBJECTIVES

The study aims towards the construction of the DGBL model to design serious game
for the children of history-based course. Following are the objectives to achieve the
main purpose of the research:

1. To identify the components from existing framework and models that
contribute towards the design of game-based learning in children and
history-based classroom

2. To construct a DGBL model using the above identified components

3. To design and develop a game prototype to demonstrate the view of the
proposed model

4. To evaluate the game prototype



1.5 RESEARCH QUESTIONS

In order to achieve the main objective of the research, several research questions (RQ)

have been designed based on each research objective. Following are the research

questions along with the Chapters they are answered in:

Objective 1: To identify the components from existing framework and models that

contribute towards the design of game-based learning in children and history-based

classroom

Chapter 2 — Literature Review & Chapter 4 — DGBL Model for History Courses

RQ1. Which strategies and technologies are being used by teachers in the
classroom?

RQ2. What is the effect of existing technology in classroom learning, if any?
RQ3. What are the challenges faced by the teachers as well as students in the
learning of history-based courses?

RQ4. Which components existing serious game design models and
frameworks are using?

RQ5. What are the learning theories that can be applied to facilitate students to

learn history-based course?

Objective 2: To construct a DGBL model using above identified components

Chapter 4 - DGBL Model for History Courses

RQ6. What is the basis of the construction of the model?
RQ7. What is the structure of the framework?
RQ8. How the components are logically grouped together?

RQ9. How the model can be used to design a serious game?



Objective 3: To design and develop a game prototype to see the view of the proposed
model
Chapter 5 — Game Prototype Development and Evaluation

e RQ10. How game prototype has been developed?

e RQ11. How the components from the model have mapped to the prototype?

e RQ12. How the game in early stage be evaluated for usability problems?

Objective 4: To evaluate the game prototype
Chapter 5 — Game Prototype Development and Evaluation & Chapter 6 — Results and
Analysis

e RQ13. What criteria is used for the evaluation of prototype?

e RQ14. How is the evaluation of prototype is conducted?

e RQ15. How the result implies the study?

1.6 SIGNIFICANCE OF THE STUDY

This study intends to contribute in the learning environments that can be used by
researchers or academicians to design or develop any intervention based on the results
of this research study. This can be supported by the DGBL model proposed in this
research. The DGBL model guides about the components and their specifications that
are required for the design of game and the relationship among these components that
how information flows to and from these components. The outcome forms this study,
DGBL model and the game prototype can help towards the learning of school

students.



