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Abstract—Serious games, especially educational video games, 

have proliferated in recent years. Despite this, there are very few 

methodological proposals capable of addressing the design of all 

the key elements of an educational video game. To deal with this 

discrepancy, this paper presents a methodology divided into five 

phases: startup, design, production, test, and post-production; 

focusing on the design phase of educational games. The design 

phase structures an educational video game in acts, scenes, 

scenarios, actions and dialogues; and defines the modeling tasks 

and generated artifacts which have to be carried out in each step 
of the process. 

Keywords—video games; educational games; design 

methodology 

I.  INTRODUCTION  

Many studies highlight the positive effects of playing 
games [1], and not only for children but also for adults [2]. 
Thus, to play a game is and must be linked to man’s existence, 
and it is not surprising that the first electronic game appeared 
six years after the first computer [3]. More specifically, the 
video game was created in 1947 by Goldsmith and Ray [4] in a 
cathode ray tube and consisted of a missile simulator used in 
World War II. It was indeed the recurrence of violent themes in 
the first video games that was responsible for giving the video 
game industry a bad name due to the possibility of encouraging 
violent behavior or “electronic autism” [5]. Fortunately, 
numerous studies quickly showed that these problems were due 
to game misuse and in particular to inadequate game design. 
For example, in the article by [6], play is presented as a 
“mediator for the construction of social identity and the 
acquisition of new skills associated with 21st century literacy”. 
Today, it can be said that this 180 degree change in outlook has 
still prevails, with a proliferation of proposals for maximizing 
the benefits of play in different contexts. According to [7], 
some of the benefits derived from the use of most video games 
include greater resilience, better motor coordination, increased 
self-esteem, improved spatial conception, greater motivation, 
stimulation exploratory behavior, acquisition of social skills 
and also languages. Even violent games, when properly used, 
can help to relieve stress [8]. 

In the last years, video games for a serious purpose (also 
called serious games) [9-11] have been emerging in various 
diverse areas like health [12] and education [13], along with 
others such as business [14]. Particularly, education is one of 
the most prolific areas in serious games [15], which can also be 
referred to as educational games or serious educational games. 
However, there are not many specific methodologies for 

educational video games that allow the design of all the key 
elements in this type of games to be managed. Often, the 
participation of the educational team is not contemplated, and 
an adequate balance between the educative part and the ludic 
part is not achieved, which results in a reduced quality game 
[16, 17]. Consequently, this paper is organized in the following 
way: Section 2 summarizes the related work. Section 3 focuses 
on detailing a proposed methodology to create effective 
educational video games; and finally Section 4 outlines our 
conclusions and future work and research. 

II. RELATED WORK  

There are several works on video game design [18-21], and 
everyone agrees on the difficulty that this task entails. A 
recurring question in all these works is whether the video game 
is fun, in fact there are authors as Koster [19] who defines fun 
as "the act of mastering a problem mentally" and a theory of 
fun for game design is developed accordingly. Salen and 
Zimmerman [18] propose a design schema to provide a useful 
conceptual lens for game creation and analysis. Moreover, 
those authors define aspects such as: game rules [18], play 
testing [20] or the figure of the designer and his creative 
ability, in addition to his role within the development team [20, 
21] as keys to the success of a game. Although all these works 
are more than interesting and many of their guidelines and 
reflections are applicable to the development of any video 
game, they are not as specific about educational games. 

Moreover, although they are also focused on video games 
in general and not on educational games, there are several 
works that propose some life cycles to develop video games. 
All these proposals are collected and analyzed in an interesting 
work by Ramadan and Widyani [22]. These proposals have 
some points in common, such as the phases which are 
considered for the development of a video game (design, 
production, testing or post-production), and although they 
denominate it in a different way, these proposals differ in the 
approach of their life cycle, as McGrath [23] and Chandler, or 
the work of Ramadan and Widyani [22] follow an iterative and 
incremental model, while Hendricks [24] or Blitz Games 
Studios [25] are closer to a cascading development. The 
methodology presented in this paper follows a life cycle similar 
to that proposed by Ramadan and Widyani [22], a proposal that 
emphasizes the importance of performing different iterations in 
the design, production, and testing phases. 

Regarding the design of educational video games, there are 
great efforts to improve this type of video game. For example, 
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Hirumi and Stapleton [26] identify the existence of a problem 
between pedagogues and game developers: the distribution of 
tasks should be balanced to achieve a quality game, that is, it 
has to be fun and also useful as a pedagogical tool. As a 
proposal solution, they establish a detailed description of tasks 
aimed at educators --to facilitate the relationship of the tasks of 
game developers-- and the tasks that correspond to educators. 
They follow a spiral development methodology consisting of 
three phases: conceptual, pre-production and production. 
Although this work can help educators to best participate with 
the technical team, this study does not propose a new 
methodology to develop or to design educational games, but 
rather adds the tasks of educators into a standard cycle of 
software engineering.  

Another interesting study was carried out by Bjørner and 
Hansen [27] which proposes a series of attitudes concerning 
some design principles for educational games, such as: (1) the 
problem of how to cover the curriculum, (2) the need to 
motivate the student and how to deliver high quality learning, 
(3) poor technical skills in teachers, (4) overcoming the 
difficulty of using collaborative tools for working groups, and 
5) the quality of the game title. These principles are arrived 
upon as a result of the study on the state of the art and a series 
of surveys conducted on teachers, game designers, and 
students. It is interesting to highlight some aspects that the 
authors consider relevant when designing educational games, 
such as the balance between the playful and the educational 
elements, and the technology gap that usually exists among 
teachers and the technical team. However, as in the case of 
Hirumi and Stapleton [26], they do not propose a methodology 
that really allows the technical team to work with pedagogues.  

Literature brings a conceptual model that facilitates the 
design of educational games [28].The model is represented by 
an UML class diagram that allows its later implementation 
with any programming language. This model combines key 
concepts of video games (music, game design element, plot, 
characters…) along with educational concepts (learning, 
learning outcomes, curriculum), together with their 
relationships (i.e. goallevellearning outcome). In addition, 
this model is implemented as a web application to facilitate its 
dispersion. Although the model may be useful, it only allows 
the designing of educational games superficially, not being able 
to go into deep details. Even so, its usefulness as initial design 
or starting point of an educational game is undoubted. 

Up to this point, though there are studies that propose 
design guidelines or even models to design video games or 
educational video games, there are not many studies in 
scientific literature which describe a methodology for 
developing educational games, in line with Arnab et al. [29], 
nor is there an abundance of guidelines, models or 
methodologies to design educational games. Nevertheless, 
when an educational game is developed, it is essential to 
integrate a set of specific elements in the game, many of which 
will be provided by a team of educational experts. In this way, 
the usual cycle used in video games (pre-production, 
production and post-production [30]) must be modified. It is 
exceedingly important to involve educators in the process in 
order to achieve quality educational design and well-balanced 
educational challenges in relation to ludic challenges. In line 

with this way of thinking, authors such as Padilla-Zea, Medina-
Medina, Gutiérrez-Vela and Paderewski [31] or Arnab et al. 
[29] recognize the importance of balancing both playful and 
serious components in defining their conceptual models, but 
their work does not include graphical notations (which is an 
essential aspect in facilitating inter-disciplinary communication 
[32, 33, 34], and does not consider how serious components are 
integrated into the narrative structure of the game. 

Another interesting approach is SUM [35], which is an 
agile methodology for video game development that utilizes 
Scrum structure and roles [36], and defines several sub-roles 
for managing some specific tasks of the video game design, for 
instance: sound engineer, graphic designer, or game play 
designer. In addition, a new role is added: beta tester. 
Regarding the life-cycle, SUM adds a phase not considered in 
Scrum, the concept phase, which defines the elements of the 
game (characters or story), business model, and technical 
aspects (language, framework, etc.). SUM is normally applied 
in small multi-disciplinary teams (three to seven people) and 
short-term projects (less than a year); and defines four roles: 
development team, internal producer, customer, and beta tester. 
Its methodological definition is based on SPEM 2.0 [37]. The 
main advantage of SPEM is its flexibility and adaptability 
since it is not necessary to mention specific practices (for 
specific tasks or in specific areas). SUM methodology is 
limited to small projects and it focuses on general video games, 
rather than educational games. In addition, although the authors 
describe the methodology correctly, they do not detail the 
artifacts generated by the design process (documents, 
diagrams, or prototypes). 

In their methodology, Marfisi-Schottman et al. [38] propose 
to generate the educational game following the five steps of the 
engineering industry (Method, Milieu, Manpower, Machine 
and Materials). The tasks are perfectly assigned between the 
various roles which are present in the development of serious 
educational games (graphic designer, sound manager, 
designers, pedagogical experts, programmer, cognitive 
specialists…). However, pedagogues are consulted in some 
considerations, but not sufficiently included in the process. 
Finally, there are other interesting works but they are very 
specific; such as the Emergo methodology [39], based on 
ADDIE (Analysis, Design, Development, Implementation and 
Evaluation) and directed at higher education, or the design 
guidelines presented in [40], focused on the design of serious 
games aimed at children with autism. 

Of all the proposals analyzed, the authors have not found 
any aimed at educational games which structure the game in 
such a way that it is relatively easy to implement the game 
through diagrams (acts, scenes, scenarios, actions, or 
dialogues), and in reality it is these diagrams which facilitate 
the communication between pedagogues and technical 
equipment. Hence it is fundamental to involve educators in the 
design phase. 

III. METHODOLOGY FOR DEVELOPING EDUCATIONAL 

GAMES 

The proposed methodology aims to develop educational 

games in which the story plays a major role. Therefore, it is 



especially appropriate for the development of educational 

adventures, but could accommodate other game genres which 

are associated with educational games (i.e. shooting or 

fighting games which may seem that they are not well suited 

to improving educational skills). In any case, the methodology 

has not been tested with other genres, so it would probably be 
necessary to make adaptations. 

The methodology arises from four key pillars:  
(1) the GEDES research group (to which the authors belong) 
have more than ten years of experience in developing games  
[41], of which many have been educational. (2) The analysis 
done by the authors of the state of the art on the design and 
develop of games, and educational games [42]. (3) The 
application in part (design phase) of methodology in the 
development of an educational game titled Uranus: The 
invasion of the thieves of planets (hereafter Uranus). (4) The 
collaboration of game development companies such as 
VirtualWare group [43] or Greyman SL [44], this last, 
responsible for the implementation of Uranus. 

The methodology seeks for an iterative and incremental 
approach that allows the generation of agile prototypes 
following five phases. Fig. 1 summarizes graphically these five 
phases of the methodology. 

 

Fig. 1. The five phases of methodology to develop educational games. 

 Startup: In this initial phase, concepts such as the type 

(action, strategy, logic…) of video game, educational 

skills to acquire, and a first design of the game story 

(and its main characters) are defined and refined. This 

will help to concrete the project scope, size, target 

clients, and so on. 

 Design: In this phase, the game is structured in acts, 

scenes, scenarios, actions and dialogues. These 

elements are based on theatre plays (according to [45]) 

and are detailed in section 3.1.  

 Production: Using all the artifacts (documents, 

prototypes, or diagrams) generated in the design phase, 

and the tasks of programming, animation, and 

modeling of characters, objects and scenarios, as well 

as the synchronization of sounds are carried out. 

 Test: As in the vast majority of software development 

methodologies, it is necessary to plan and conduct a set 

of tests to verify, in this case, the performance of the 

video game. During this phase, prototypes are 

generated for further evaluation.  

 Post-production: This phase deals with patches or 

updates needed to correct and improve the game after 

its publication. 

IV. DESIGN PHASE 

The design phase is a crucial phase in game development, 
which follows the initial phase (startup). Other authors such as 
Arnab et al. [29] also highlight the importance of the design 
phase when an educational game is being developed. 
Therefore, when the design phase starts, a series of the game’s 
generic characteristics have already been defined. These 
features include the game genre (action, adventure, logic, 
strategic, sport, etc.), avatar control, platform (console, PC, 
smartphone/tablet…), target users, narrative level [46], area of 
application (education, health, government, marketing, etc.), 
and interactivity as active, pervasive, or standard [47] among 
others. These features were detailed in a taxonomy for serious 
games developed by the authors in [42]. In addition, during the 
initial phase, the general story of the game is written, as well as 
the main educational challenges to address in the video game. 
Based on these previous decisions, the design phase proposes a 
set of modeling tasks, which results in a set of design artifacts.  

This design methodology has been instantiated in the 
development of Uranus. The game is a 2D adventure game 
whose goal is practicing Spanish reading comprehension, 
where the players (primary school children) must travel back in 
time and meet some historical characters (e.g. Cleopatra or 
Julius Caesar) to get a set of objects needed to save the planet.  

A. Key elements 

In order to perform the design phase, the following key 
elements must be addressed: 

 The structure of the game, as mentioned above, is a 
metaphor of a theatre play with the following 
organizational elements: 

o Act: each one of the main parts in which the story of 
the game is divided. There must be at least one act; 
but there could potentially be several. 

o Scene: each act is divided into scenes, as in theater 
plays, and following their same structure, there are 
presentation, development, and denouement scenes 
for each act. 

o Action: each scene is divided into actions. The 
actions describe all the events present in the video 
game story. The action may have associated 
educational challenges (as will be explained below). 



o Dialogue: a special type of action corresponding to 
any conversation that occurs between the game 
characters. 

 Scenario. A 2D or 3D space where the scenes take 
place. There is not a direct correspondence between 
scenes and scenarios, so several scenes may take place 
in a scenario, or a specific scene can imply a change of 
scenario. 

 Characters that are involved in the scenes and perform 
the actions and dialogues. Both the characters’ physical 
appearance and personality (qualities, abilities or other 
considerations) have to be designed. Normally, there 
will be a special or main character, who will be the 
protagonist of the game (player’s avatar). Depending on 
whether the game is narrated in first or third person, the 
avatar will have a physical presence or not. 

 Interactive objects or active parts of the scenarios. 
These objects have associated some functionality and, 
in many cases, they can be collected by the player and 
incorporated into his/her inventory. These objects will 
be further used in the actions. 

 Educational competences which represent a set of skills 
and attitudes in a particular context or concrete 
curriculum. For example, the Spanish education system 
defines eight basic competences [48], some of which 
are: linguistic communicative competence, cultural and 
artistic competence, or mathematical competence 
(among others). 

 Educational challenges designed by the team of 
pedagogical experts. They will allow certain 
competences to be developed within the educational 
curriculum of the target students. 

 Sounds that includes all the necessary acoustic assets of 
the game: voices, effects, and music. 

 Game play or the set of game rules, a concept 
intrinsically related to game genre that defines the way 
in which the player interacts with the game mechanisms 
in order to accomplish the educational objectives, and to 
provide a fun experience which satisfies the player. 

 Adaptation, understood as the ability of the game to 
automatically adjust itself to the player. Its design 
involves deciding what features of the game are 
configurable depending on the player’s profile, such as: 
method of interaction, educational challenges and their 
assessment, and the narrative.  

Fig. 2 shows the avatar just before picking up (action) the 
hammer (interactive object). In this case, a boy (can be adapted 
to be a girl) appears in a scene of the Roman act. This scene 
happens in an outdoor (scenario) where the player should 
overcome some challenges (e.g. to repair the chariot). This 
ludic challenge has associated an educational challenge with 
two educational competences: Literal Comprehension and 
Inferential Comprehension, as the player should be able to 
interpret the instructions of the old man to repair the chariot 

and infer that the wood of the chair can be used for this 
reparation (the hammer is needed to obtain the wood). 

 

Fig. 2. Scene where the chariot must be repaired. 

B. Modeling tasks and artifacts generated in the design phase 

After the description of the key concepts, modeling tasks 
and artifacts that are generated at every stage of the design 
phase will be covered in this subsection. The first stage in the 
design phase corresponds to the design of the acts (summarized 
in Fig. 3). At this stage a breakdown of the story of the game in 
acts will occur, and the flow of the action through these scenes 
is decided. The result of this task is reflected in a design 
document called diagram of acts. In addition, an informal 
description of each act is performed. In Uranus there are nine 
acts, of which four are jumps in time to different epochs 
(Greece, Egypt, Rome, and Granada). 

For each one of the acts included in the diagram of acts, the 
design of the scenes and the design of the scenarios are 
performed (normally, these two stages are conducted together). 
This is usually done incrementally, i.e., starting with the first 
act and progressing following the relationships defined 
between acts in the diagram. But the design of the acts could 
also be planned in a concurrent way, both if the capacity of the 
development team allows it, and if there are no dependences 
between acts. Thus, it is mandatory that the requirements to be 
met by every act are sufficiently specified. 

The design of the scenes involves deciding what scenes 
have an act (or several acts) and the game flow between these 
scenes; therefore this represents a more detailed level of the 
story’s breakdown. The result of this task is a diagram of 
scenes, together with an informal description of each scene and 
a supplementary table (which lists the scenarios and the main 
characters in each scene). In addition, at this stage, educators 
can associate a set of educational competences (selecting 
among those established in the Startup phase) to every scene, 
which the game will compel future players to acquire. In the 
case of Uranus, the act of Rome has a total of twenty-five 
scenes. For example, Fig. 2 shows the scene of repair chariot. 
This is the first scene of the act of Rome.  

The design of the scenarios involves deciding the concrete 
set of scenarios used for every act, and which conditions must 
be met in order to move from one scenario to another. The 
result is documented with the diagram of scenarios. It is 
complemented with an informal description of every scenario 
(which may include graphic sketches) and a supplementary 
table which depicts the scenes that occur in this scenario and 
the interactive objects present in it. In the same act of Rome, 
there are ten different scenarios (refer again to Fig. 2), and one 
can observe the scenario where repair chariot scene takes 
place in the scenario: country estate. In this case, the number of 



scenes and scenarios are the same, but it is not always 
necessarily so. For example, in the dungeon scenario the 
authors have four scenes: visit Julius Caesar in prison, back to 
the prison to see to Julius Caesar, back to the prison with 
banner and back to the prison with the blessed banner. 

Then, for each one of the scenes in the diagram, four steps 
are performed: (1) design of the characters in the scene, 
together with the design of interactive objects in every scenario 
of the scene, (2) design of the educational challenges that are 
going to be addressed on the scene, (3) design of the actions 
that take place in the scene, and (4) design of the dialogues 
between characters. 

Firstly, in the design stage of the characters, the main 
characters established in the startup phase are modeled. All the 
characters that participate in the scene must be specified at this 
stage. Thus, there are necessary graphic sketches and 
personality traits of each one. If these features do not change 
from one scene to another, previous definitions can be reused. 
Consider that it is also possible that a character changes his/her 
clothes or mood from one scene to another, or even within the 
same scene when the scenario changes. 

Similarly, all interactive objects present in the scenarios 
(and associated with the scene) shall be designed. In addition to 
a graphical sketch, each object must be described by defining 
all its properties and its possible states. Additionally, if it can 
be stored in the player’s inventory, this will be indicated. 

Before starting the design stages of actions and dialogues 
that will take place on the scene, a design stage of educational 
challenges is addressed. At this stage, the way in which the 
educational competences will be endorsed in the scene must be 
decided. These competences are labeled on the scene during 
the stage of scene design. In the following stages, these 
educational challenges materialize in the form of actions and 
dialogues. 

During the design of the actions that a player can perform 
in a scene, a diagram of actions has to be developed. The 
actions represent the lowest level of abstraction in game 
activity. In many cases, these actions involve the use of 
interactive objects present in the scenario or previously stored 
in the avatar's inventory. Dialoguing with a character in the 
scene is a special type of action that is also included in the 
diagram of actions. Associated with these actions, the 
educational challenges are annotated on this diagram. 
Challenges have three possible states: initial, working, or under 
assessment. They will refine the educational challenges 
described in the previous stage (in a supplementary table). 
Following the example of the act of Rome, the diagram of 
actions corresponding to the scene of repairing the chariot has a 
total of fifteen actions and four educational challenges; For 
example, the action get fodder associates the educational 
challenge with code 004, where the player infers the use of the 
pitchfork to collect fodder. 

Finally, the design of the dialogues has to be addressed. At 
this stage, dialogues between different characters in the scene, 
indicating all possible flows of interventions, will be written. 
Also, it is possible to label the related educational challenges at 
specific points of the dialogues. As a result, several diagrams 

of dialogues will be obtained. The corresponding long texts 
will be included in a supplementary table. Following the 
example of the repair chariot scene, a dialogue takes place 
between the old man and the player. This dialogue has a 
maximum of eight sentences depending on the conversation 
path; in addition, this dialogue includes an educational 
challenge (with code 001). In this case, the old man describes 
what to do to repair the chariot, so the player needs to use 
reading comprehension. 

As Fig. 3 shows, additionally there are two transversal 
stages: design of the game play and design of the adaptation. 
The game play requires defining the game dynamics and rules 
for the whole game, while the adaptation implies identifying 
the parts of the video game susceptible to adaptation, and to 
specify the adaptation rules for their automatic execution 
during the game (these two stages are outside of the scope of 
this paper). All the artifacts will be refined iteratively, 
especially the set of design diagrams. For its representation, the 
authors propose a set of UML notations [49] but the diagrams 
could be modeled with other approaches such as the adaptation 
of UML proposed by Cooper and Longstreet [44], so that the 
methodology is not dependent on the notation used to represent 
the generated artifacts. 

 

 

 

 

Fig. 3. Modeling tasks and artifacts generated. (Note: [A] indicates artifact.) 

C. Roles 

As it happens in some agile methodologies like Scrum [32] 
or SUM [31] (commented in Section 2), it is necessary to 
define a set of roles to assign the different tasks. The authors 
define the following roles:  

Adaptation 

G Gameplay For each 
Act 

For each 
Scene 



 Project manager (PM). Although there is not a modeling 
task assigned to this role, the project manager could 
intervene in facilitating meetings between different 
roles or solving potential conflicts. PM is leader of 
project and is ultimately responsible. 

 Computer Analyst (CA).This role is responsible of all 
the tasks which imply creating diagrams (breakdown of 
the game in acts or the act in scenes) or to develop 
supplementary tables. 

 Designer (D). This person is responsible for all graphic 
design of the project (characters, scenarios, and objects). 

 Client (C). This role is taken into account in many 
important tasks such as the elaboration of graphics, 
sketches of characters, scenarios, or objects. In this way 
the final satisfaction of client will increase. 

 Writer (W). This person is responsible for tasks 
involving narrative (describe of acts, scenes, objects, or 
writer of the text for dialogues). 

 Educator (E).This role is assigned all the tasks related to 
educational challenges. For example: identify and label 
educational challenges. It is fundamental that the 
educator collaborates in some tasks such as: breakdown 
of the game in acts or breakdown of the act in scenes 
among others, since this will facilitate the design and 
balance of educational challenges in the different acts or 
scenes. 

Table 1 shows a summary of the tasks of modeling, 
together with the associated roles and the related key concepts. 
The Stage column is a code for indentifying each stage (Design 
of the actsDACTS, Design of the scenesDSCENE…). 

TABLE I. RELATIONS BETWEEN MODELING TASKS, ROLES (PROJECT 

MANAGER (PM), COMPUTER ANALYST (CA), CLIENT (C), DESIGNER (D), 
WRITER (W) AND EDUCATOR (E), AND KEY CONCEPTS. 

Stage Modeling tasks Roles Key concepts 

DACTS 
Break down the game in 

acts 
CA, E Acts 

DACTS Describe the acts C, W Acts 

DSCENE 
Break down the act in 

scenes 
CA, E Acts, Scenes 

DSCENE Describe of the scenes C, W Scenes 

DSCENE 
Develop supplementary 

table 
CA 

Scenes, Characters, 

Scenarios 

DSCENE 
Identify-label Educ. 

competences 
E, CA 

Educ. Competences, 

Scenes 

DSCNAR 
Structure an act in 

scenarios 
CA, E Scenarios, Acts 

DSCNAR 
Develop supplementary 

table 
CA 

Scenarios, Objects, 

Scene 

DSCNAR 
Elaborate graphics sketches 

(Scenarios) 
D, C Scenarios, Objects 

DCH-OB 
Description of the 

characters 
D, E, C Characters 

DCH-OB Description of the objects 
D, E, 

C, W 
Objects 

DCH-OB 
Elaborate graphics sketches 

(Characters) 
D, E, C Characters 

DCH-OB 
Elaborate graphics sketches 

(Objects) 
D, E, C Objects 

DACTIO 
Plan the educational 

challenges 
E Educ. Challenges 

DACTIO 
Describe the educational 

challenges 
E 

Educ. Challenges, 

Objects, Characters 

DDIALO 
Break down the scene in 

actions 
CA, E Actions, Scenes 

DDIALO 
Identify-label Educ. 

challenges 
E, CA 

Educ. Challenges, 

Actions 

DDIALO 
Develop supplementary 

table 
E, CA 

Actions, Educ. 

Challenges 

DEDUC Write the text for dialogues W, E Dialogues 

DEDUC Design the dialogues E, CA Dialogues 

DEDUC 
Identify-label Educ. 

challenges 
E, CA 

Educ. Challenges-

Dialogues 

DEDUC 
Develop supplementary 

table 
E, CA Dialogues 

 

V. PHASES OF PRODUCTION, TEST AND POST-PRODUCTION 

As discussed above, this work focuses on the design phase 
of the educational video game. However, this section will 
describe the phases of production, test, and post-production in 
general terms. 

In the production phase, the technical or development team 
must program and model (2D/3D) the different artifacts 
(diagrams, supplementary tables, documents or sketches) of the 
design phase. This phase, as expected, is common in most life 
cycles for games defined in scientific literature, although not 
always with the same approach or with the same tasks 
associated. In this work, the proposal of the authors establishes 
similar production tasks to those by Chandler [50], Ramadan 
and Widyani [22] or Blitz Games Studios [25] with some 
adaptations due to differences in the design phase that precedes 
it, and the serious nature of the video game. The authors 
therefore define the following tasks: 

 Choice of game engine. For example, in Uranus the 
game engine is Unity3D [51]. 

 Graphic design of the sketches of characters, objects 
and scenarios. 

 Interpret all the artifacts of the design phase to 
implement the code to represent the movement of the 
characters, as well as all actions. 

 Design of the sound effects and insertion in the 
dynamics of the game. 

 Depending on the size and type of game, generate 
prototypes for each act, for each scene, or for each set of 
actions. 

 Possibility of consulting with the pedagogical team 
regarding the evaluation or implementation of the 
educational challenges. 



As with the production phase, the test phase is present in 
any life cycle, not just in video games, but in any software 
product. Of all proposals analyzed and due to its incremental 
character and its division between alpha and beta tests, the test 
phase of Ramadan and Widyani [22] has been used as a 
reference (with some adaptations). 

Each prototype has a specific set of tests, and although 
sometimes they can be reused, alpha tests are performed to 
evaluate functionality, accessibility, and to detect possible 
bugs, documenting the serious errors for later analysis. As an 
adaptation, in alpha tests educators must analyze the different 
educational challenges. Once the prototype has passed the 
alpha tests, this is evaluated by members who are not part of 
the technical team. There are two non-exclusive modalities, 
open beta and closed bet. Open allows any individual to 
participate, while closed beta restricts participation to 
personnel belonging to the project. On the other hand, the beta 
tests have three levels respective to the two by Ramadan and 
Widyani [22], (1) tests on the concrete and detailed 
functionalities, (2) refinement tests, where the testers have total 
freedom; in other words, they discover possible errors or 
inconsistencies basically by playing. (3) Tests on educational 
challenges, but also of the game context and the balance 
between the ludic and educational aspects. As part of the beta 
tests the educators could do a real experiment with a small 
group of students. Again, any error or suggestion about the 
game is documented. All this process is repeated for each 
prototype until completing the game. Finally, as a satisfactory 
result of beta tests, the released version of the game is obtained. 

Finally, in the post-production phase, (other authors call it 
release [22, 23], live [24], closure [35] or master [25]), this 
proposal assumes the more usual denomination, used by 
authors like Pereira [52], Chandler [50], Sykes and Federoff 
[53] or Arnab [29]: post-production. In this last phase there are 
not many tasks that need to be done, and this leads to this phase 
being completely ignored in many cases, which is a big 
mistake, since it can become just as important as the rest of 
phases (although the number of hours of effort is significantly 
lower than the rest of the phases of any game development life 
cycle). Some authors like Chandler [50] emphasize this same 
aspect about the post-production phase: “many times this step 
is forgotten or ignored, which is unfortunate”. This phase 
includes two important tasks, as described by Chandler [50]: 

 Learning from experience: learning from the experience 
of developing a game is the best way to optimize all 
these complex processes, keeping in mind future 
developments. 

 Archive plan: all code, sound, graphic, or 
documentation files must be properly archived and 
categorized, in order to be able to handle possible 
extensions, such as other versions of the game or adapt 
the game play to a new hardware device. 

VI. CONCLUSIONS AND FUTURE WORK 

A methodology to design educational video games, which 
is especially suitable for games where the story is a 
fundamental key point (e.g. graphic adventures) has been 
described within this work. This particular methodology 

proposes a five-stage life cycle: startup, design, production, 
tests, and post-production, although in the paper itself the 
design stage is most emphasized. The key elements during the 
design of an educational video game (with important narrative 
content) have been made explicit in order to address every 
necessary modeling task. Only in this way is it possible to 
improve the educational aspects of the game, as well as the 
quality of the final product. Precisely, the crucial objective of 
the proposal is to facilitate the balance between play and 
learning. With this aim, the design phase is broken down into 
various stages where an iterative and incremental series of 
modeling tasks produce a set of artifacts, such as: diagrams and 
other descriptive documents relating to the acts, scenes, 
scenarios, actions, dialogues, characters, and interactive objects 
that structure the game (using a metaphor with the world of 
theater). The generated artifacts can use any representation 
language that allows an adequate communication with the 
pedagogical team, and other human experts playing a role in 
the game design process, although the authors suggest an 
adaptation of UML. Last, and not least, a series of roles have 
been defined in order to assign the responsibilities of the 
different modeling tasks. 

In future works, the design of the adaptation, sound, and 
game play will be described in depth. In addition, aspects such 
as collaboration between players to achieve global challenges 
could be analyzed with the intention of including them in the 
methodology’s design phase. At the same time, it is also 
essential to validate the proposal with the stakeholders 
(development team, pedagogues, designers, etc.) to confirm the 
proposed methodological process, which is being performed 
during the design of the game Uranus: The invasion of the 
thieves of planets. 
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