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Abstract 
The education technology is one of the primary application areas of Multimedia in Education. Several 
e-learning solutions are being adopted around the globe, to provide a better and enhanced learning 
experience to students of our current generation. One of the most effective ways of such technology 
enhanced education system is Game Based Learning. This type of learning is a part of active learning, 
where involvement of students in the class, by means of various interactive activities, plays a vital role. 
The authors have undertaken a detailed survey on this methodology in some schools of Oman. Apart 
from surveys, the authors have also conducted interviews among the faculty members of such 
schools, where game based learning is adopted. The feedback from faculty and students have proved 
that this method is very effective in enhancing the learning experience. Surprisingly however, when 
the requirement analysis was done, it was found that many educational institutions are stepping back 
from such implementation just because of complexity involved in adopting such technology. Such 
complexities include, funding, provision of necessary training to the staff members for developing 
content. Additionally, development of e-learning support material also requires lots of efforts and time. 
Authors have studied various means to simplify this and the advantages of implementing Free and 
Open source software tools to develop such content. As a pilot project, authors have used one of the 
free and open source software (FOSS) tools, named SCRATCH, which was developed at MIT. Some 
educational games were developed for children of age group 7 to 10 years. Later these games were 
published in MIT community online to share with everyone. After implementation, feedback was 
collected from the students, parents, and the faculty members of the school. The result shows that 
such tools can be learnt by anyone with basic knowledge of computers and game making could easily 
be done especially for basic level of education. Many laboratory experiments along with complex 
scientific processes can also be explained with ease by means of in-house developed interactive 
games.  As the tools involved are from a free and open source, it gives better options for 
customization thus providing means of sustainable development in the education sector.  
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1 INTRODUCTION  
Educational games are becoming one of the key tools in school education. Teachers at school are 
taking assistance of various such tools to engage their class in a better way. With advancement in 
technology, we can find several educational tools in the market, in the form of interactive games, 
quizzes, puzzles etc. Earlier, it was difficult to develop such educational resources, due to which 
school managements had to purchase these e-resources from vendors by paying a heavy amount of 
money. Now however, we have several options and flexible tools, by means of which one can develop 
such resources with ease. One of the options is the usage of Free and Open source software (FOSS) 
tools which provide flexibility in customization apart from their economic aspects. In this research 
paper, authors have used one such tool “Scratch “which was developed at MIT. This tool is very user 
friendly and can be learnt with a very basic knowledge of computer. It does not require any specific 
programming skills; only the basic knowledge of logic building is essential. Apart from these, authors 
have also analysed some other free and open source tools which can be very helpful in resource 
preparations. 

The entire gaming application was implemented in one of the public schools in Oman, Al Musbah 
School. The school was established in 1998 by the Ministry of Education. It is located in Al Batinah 
region in Saham, about 190 kilometres from the capital city, Muscat. The school is in Khor Al Muleh 
village and it was the first school in that village. Every year a lot of students graduate from this school. 
Currently there are around 630 students and 25 teachers. The school has around 25 classrooms 
which include learning resources such as a LCD projectors, computer labs etc. The authors have 
chosen this school as their first client to implement the final application in the form of educational 
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games. Later, after incorporating changes and upgrades based on recommendations, the same could 
be distributed to different schools in different places, so that maximum schools could get the benefit of 
these resources. 

2 METHODOLOGY 
This research uses a simple iterative methodology for analysis, design, and implementation phase. 
The following diagram illustrates various phases adopted to develop educational games. 

 
Figure 1. Cyclic methodology of educational game development 

2.1 Course analysis and study of existing system 
As seen in the above diagram, the first phase is analysis of existing system along with course content. 
This phase will provide a general idea of the entire process which is being followed in the school at 
present.  

2.2 Identification of difficult topics 
The next stage is identification of difficult topics, where only those topics are identified which needs 
attention and students are facing difficulty in learning through the conventional method of teaching. It 
is not important to focus on the ‘entire syllabus, because not all topics requires assistance of such 
additional resources such as games. 

2.3 Selection of appropriate FOSS tools 
Once the topics are identified, appropriate free and open source tools are selected for the 
development process. It is very important to consider the knowledge of school teachers, since they are 
the ones, who are going to implement it in school. Thus, it is highly recommended to use those tools 
which can be learnt with least efforts and within short duration. There are many tools which are 
available online, and one doesn’t have to download them. ‘Scratch’ is one of them. One can develop 
the games easily with least programming skills. 

2.4 Development of resource (games) 
The next stage is the actual process of development of games. The first stage of this development is 
interface and asset building. It is very important to keep the aesthetic aspects in mind based on the 
level of these games. If it is for very basic level, such as primary schools, the colour and font choice 
will be different. Whereas it differs when the level is raised. Authors of this paper have developed 
some educational games for school children of age group 7 to 10 years. Some of the screen designs 
are provided in the following figures. 
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Figure 2. Block diagram 

Fig.2 shows block diagram of entire game, which contains four levels. Each level has three parts, 
which can also be considered as sub-levels. Apart from gaming levels, the interface is also integrated 
with videos, animation, image and audio. 

 
Figure 3. Interface of Scratch 

Fig.3 shows the basic interface of Scratch. The left side shows the asset library along with preview 
window. On the right side, the Scratch script is available, which is required for game logic 
development and condition building. 
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Figure 4. Home screen interface 

Fig.4 shows the home interface of educational games developed in Scratch. It also contains 
integration of audio, which is beneficial for prompting instructions and result. 

 

Fig.5 shows the interface of one of the games which is developed for the English subject. It is a basic 
drag and drop – type of game in which student needs to click and drag the correct letter to form the 
complete word. 

2.5 Testing 
The next phase is testing, in which the entire package is tested on various platforms, such as 
Windows, Apple and Linux. Any error noticed is fixed before the final stage of implementation. 

2.6 Implementation 
Implementation of these educational games need compatible hardware and software platform, which 
is not a constraint, since the final output has very minimal hardware and software requirements. 
Proper training sessions are provided to teachers to make them familiar with all the options. This will 
also enable them to plan their teaching sessions in advance. 

2.7 Post deployment analysis 
Post deployment analysis is very important for any e-learning resources. One must measure the 
effectiveness of implementation of such tools, e.g. games. Based on findings, further improvements 
and amendments are incorporated. 

Figure 5. “Find correct letter” - Game 
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3 RESULTS 
Post implementation results shows very positive impact on the students, who adopted in-house 
developed games. Students were very enthusiastic when they used these games on various topics. 
Few games were developed for improving English language skills and proved to be effective when 
students started learning based on games such as ‘word match’, ‘spell check’ and ‘find correct letter’. 
Not only students, but also the teachers have shown a positive attitude towards adapting these 
techniques in addition to their conventional methods of classroom teaching. 

 
The teachers were given a questionnaire post implementation of these educational games developed 
using free and open source software tools. Fig. 6, shows that more than 80% of school teachers are in 
favour of using free and open source tools to develop educational games for school students. 

 
School teachers were given an orientation on free and open source tools. They were also provided 
with a demo on various FOSS based e-learning resources. From fig. 7, it is evident that around 95% 
teachers are interested to learn new tools and techniques to develop educational games and other e-
resources.  

4 CONCLUSIONS 
The demand of sustainable development is rising many sectors with education being an important 
area. Implementation of free and open source tools for developing electronic resources such as 
games, and other activities could be very useful. There are no cost implications for deployment too 
since these tools are available online for free on various platforms. When it comes to training, various 
video based tutorials are available online apart from reference materials. Educational games also 
prove to be one of the most effective tools for revision exercises and retention by students. We can 
also frame few assessments using FOSS based tools, which will also save time for evaluation. 
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