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Abstract
This end-of-degree project aims the design of a learning system to learn accounting. In it,
you will find the application of a general user centred design process, which culminates
in a fully functional interactive prototype. Throughout this process there are important
sections addressed, such as specifying the context of use, having a contact with the
potential users of the system to be designed, an introduction to gamification and its
techniques and an analysis of requirements with a large description of all the system
functionalities. There are also interesting parts, such as a traceability matrix linking the
system objectives, with is requirements and some use cases, which are also described, a
study of similar systems to learn their advantages and disadvantages, and more. All this,
complemented by the main content of the system, which is accounting, with a first
introduction to some key concepts, followed by a list of its main transactions. These ones
are also described and used to create a default flow for the system’s main functionality,
which is to let professors prepare activities for their accounting subjects. These activities
will be solved by their students, but in an entertaining way, by being rewarded in different
ways and making them competitive with each other.
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1 Introduction
This project aims to build the design of a system, which should be a serious game, that is,
a game with an educational purpose rather than entertaining, but at the same type,
applying gamification. This is, introduce game typical elements to the system such as
rewards, in order to hook the player into keep using the system.
The system will be called “ComptHabilitat”, which is a wordplay in Catalan using the
nouns “Accounting” and “Ability”.
The idea is to create a complementary method to learn accounting for the students of
accounting subjects at the university, but also be a different way for the professors of
these subjects to prepare their lessons and make students know more about accounting.
The process of designing this system, in this project, will finish with a functional
interactive prototype, where all other stages of the design process will be, in some way,
expressed.
Before starting the main process of design, it is interesting to introduce the project,
dividing this into three parts: context and motivation, objectives and, methodology and
document structure.

1.1 Context and Motivation
Since I have chosen to study the double degree in Computer Engineering and Business
Administration and Management, and I have taken all kinds of subjects, there is a wide
range of topics to choose from.
However, I have decided to choose a topic that I have never worked on in these five years
of university, such as games or video games, and I have combined it with a topic that has
been worked on a lot in the business perspective, such as accounting. Assuming that
accounting has been the most enjoyable part of the business side, and that video games
are an important part of my life, I was clear that I needed to find a way to combine them.
Then, when I had a meeting with the tutors, an extra motivation came up, as they showed
me the possibilities that could be opened up when trying to design a video game to learn
accounting. One of these possibilities was to design not a video game, but a serious game,
with the use of gamification1. I was completely unaware of this world, and it made me
instantly curious.

1.2 Objectives
The main objective is to make the design of a learning system for accounting using
gamification, but there are so many concepts here, so when breaking this into multiple
objectives, there are:

1

There is a specific section to address this concept and all its details.
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•

•
•
•

O1: This project consists in a design, which could be implemented as future line
of research, but for now, the goal is to make a design, which is a plan to make
something.
O2: This “something” is a learning system, so another objective is to make
potential users of the system to learn about a specific field.
O3: This “specific field” is accounting, so the objective is that the content of the
system must be related to accounting transactions.
O4: Another objective is the use of gamification techniques for the system, to
hook those users into playing the game, by seeing some objectives and rewards.

Beside these objectives, there are some others which are consequence of them, such as:
•
•
•
•
•

O5: The use of a general User Centred Design (UCD) process, to achieve a
great user experience by involving the user in every stage of the design process.
O6: To study and to know existent systems to learn accounting, in order to
collect their good features and adapt them for the system.
O7: To delve into the concept of gamification and its techniques.
O8: To gather all accounting transactions and prepare a flow of activities for
the system and its users.
O9: To build a final interactive prototype, as a result of all the design process.

1.3 Methodology and Document Structure
The waterfall methodology will be the process followed throughout the realization of this
project. It consists in a sequential development process that flows like a waterfall through
all phases of a project, with each phase completely wrapping up before the next phase
begins.
However, not all typical phases of a project will be executed, as some of them are not the
goal of this project, such as the implementation, and consequently, the testing of it and
finally the deployment and maintenance.
It is important to stand out that the accounting (business) part will be worked in parallel
with the design part. So, the waterfall methodology will be applied to the design phases
themselves or to the engineering part.
Regarding the document structure or organisation, it will be divided into the following
big sections:
1. Introduction: where the project will be introduced.
2. Specify the context of use: it corresponds to the first part of the design process,
where the first contact with the target users will be executed and different parts of
the context of use will be specified.
3. Study of similar systems: as the name indicates, it aims to collect good and bad
qualities of other serious games.
4. Gamification: where the concept will be introduced and its techniques explored.
5. Analysis of requirements: one of the main parts of this project, as in it will be
described all the functionalities of the system.
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6. Accounting fundamental concepts: it corresponds to an introduction to some key
concepts about accounting.
7. Accounting period: where the accounting lifecycle in this system will be
explained, with all the accounting transactions being exposed.
8. Activities list: it will address a list of possible activities for the system together
with a default flow of activities for it.
9. Designing the prototypes: it will show screenshots of the interactive prototype and
explain the flow of interactions to test it. Also, describe the evolution from the
paper prototype and from the interactive itself.
10. Conclusions and future work: it will present the conclusions of this project, that
is, if the objectives of it will have been accomplished, and also the future lines of
research.
11. Bibliography: where sources of information on which the project has based on are
exposed

2 Specify the Context of Use
UCD starts by identifying the target end users of the product and specifying the context
of use. The main objective is to establish who will use the product, what they will use it
for, and under what conditions they will use it.
The importance of finding the users of the system is to know who will be a stakeholder
of it, who will be surveyed to determine their characteristics and requirements, and in this
way to build a system that satisfies the user.
Usually, bad systems are those that are built thinking about who potential users might be
and how they will use it, and that is completely wrong in a UCD process, because this
system will not be tested by real users, and most importantly, it will not be built from
scratch having the users involved.
Therefore, to survey the users we need to know first who they really are and what they
do in a regular accounting study session. The latter is important to start identifying user
needs and objects or elements that they use regularly, but the main reason for asking this
is to be able to build user profiles, via the Persona method, something that will be
expanded on later.
This section will be divided in some parts, each of them following a determined goal.

2.1 Estimation and Classification of the Target Audience
People affected by a software are not limited to those who use it. Systems have to be built
and tested, they may have to be repaired and they have to be paid for. So, there are many
other people apart from the users of a system. The stakeholders of a system are individual
persons, teams or organizations having an interest in the realization of the system.
When thinking about the topic of this project, the clear idea was to build a system that
students of accounting subjects could use to learn accounting in a more entertaining way,
or at least, different from the traditional way, which is to study from some notes and
practise real cases of accounting transactions.
10
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Then, starting from there, the main target audience would be just students from
accounting subjects in a university where Spanish accounting is imparted. And also, the
professors who teach all the contents of those subjects.
There is an important idea to stand out in the previous explanation. The accounting
standardization is achieved here in Spain applying the PGC (Plan General Contable),
which is inspired by the NIC (Normas Internacionales de Contabilidad). It includes the
accounting regulation related to the formulation of the annual accounts that must be
presented by the companies residing in Spain territory. In Spain, the body responsible for
this regulation is the ICAC (Instituto de Contabilidad y Auditoría de Cuentas).
Therefore, all the content related to accounting in this system will be based on the Spanish
regulation. Moreover, the interface will be presented in the Catalan language, considering
that target students and also who will test it, learn all the concepts in Catalan and are
based on the Spanish regulation.
Taking into consideration what has been said previously, there is a clear future line of
research in this system, which is to adapt and build a version of the system but based on
another accounting regulation, either the US one or the Chinese one, or others. In the
same way, another element would be the interface language, that is more related to the
accessibility field.
Following with the concern of this section, the target audience mentioned could be
expanded to other places, such as:
•

•
•

•

Review academies, where students and review teachers use the system as an
alternate way to learn, and maybe, more efficient for their knowledge. The overall
behaviour of this system would be more or less the same as in the university
context.
Self-taught people, who are interested in learning accounting and they discover
this system, which presents a different way to learn.
In company training courses, which may imply that another more sophisticated
version is created and with an adequate level of difficulty. So, that would result
into a different future line of research.
In any other academic spaces….

The following figure, Figure 1, recaps the target audience of the system being designed.
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Figure 1. Target audience breakdown.

2.2 First Contact with the Users
Now that the target audience or potential users have been defined, a good way to get a
first contact with them and start to know better their situation is using a method called
Persona, which is frequently used in any UCD process. This method is a way to identify
and describe the users, meaning that there will be a creation of user profiles.
They are fictitious persons or companies but at the same time really probable to be the
users of this system, and they are like a representative of the whole group. These user
profiles in a bigger project and a bigger team help to make all the members of the team
to think about the same person.
It is important to stand out again that this project is focused in the students of accounting
subjects and its professors, so the other profiles will not be surveyed and consequently,
they will appear just as a future line of research, as commented with the company training
courses.

2.2.1 Conclusions for the Results
A first thing to comment about the results of the first question of the survey to the students,
where they were asked the way they study, is that all of them consider that studying with
some graphical support is useful. Not just diagrams are considered graphical elements,
but also a balance sheet or accounting entries.
The objective of this question is to know what type of elements should appear in the
system in regards to the accounting content that must be learnt. So, with these results
there is a group of students who just study the most theoretical part of the subject by text
and the practical cases with graphical elements, and the other group who study both parts
by the two ways, so they might make diagrams of the theoretical part.
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More or less the same question was asked to the professors, but asking them about what
methodology they consider to be good to learn accounting for the students, and all of
them, except one, consider that using both ways in theoretical and practical aspects is
good for the students.
So, here it comes a first important decision about the design, and more concretely, the
display of the accounting content in the system. Based on the user profiles created and
exposed in Annexe 1: Description of Personas Extracted from the Persona Method, the
most disparity in responses to the survey is in this question, so it has been considered that
there will be two first user profiles for the students:
•
•

A group that prefers to learn theoretical concepts by pure text, and just practical
situations by a more graphical way.
The other group, that prefers to learn theoretical concepts and practical situations
by both methods (pure text and graphical elements).

Another aspect is that nearly all of the students, and also the professors, have played a
game with rewards to hook them into keep playing the game, or they have taken part into
an activity with the same purpose. They also think that the method of establishing
objectives and rewards inside a game or an activity is a good practice to make them keep
playing or participating.
There are more students (30’6%) who know what a “serious game” is rather than students
(19’4%) who know what gamification is. It is important to teach the users of the system
the difference between these two concepts, because they are not the same and not either
do they pursue the same objective. Both concepts will be studied in more detail later on,
in 4 Gamification, and also a serious game that has been mentioned in the answer, which
is Kahoot.
In respect to the professors, more than a half (60%) know what gamification is, and also
what a serious game is. They might have more experience in the academic field and
therefore they might have found with something related to gamification or serious games.
Although Kahoot was mentioned by a student, any of the professors have ever made their
students play a serious game, which is important to know, as the system will have to be
designed carefully, having in mind this, because most users will find this as something
new and they cannot feel uncomfortable when using it.
Perhaps, as it has been mentioned a bit previously, two first types of user profiles for the
students can be elaborated from the answers to the survey, and one user profile for the
professors. Each of them is exposed in the annexes, but also mentioned next:
•
•
•

Ricard Juneda, a student of accounting subjects who likes to study theoretical
concepts by pure text and practical cases by graphical elements.
Nerea Ponts, a student of accounting subjects who likes to study theoretical
concepts and practical cases by a combination of pure text and graphical elements.
Enric García, a professor of accounting subjects.

These profiles have been built based on the responses to a survey that is also in the annexe,
with its questions and responses, expressed graphically. The main goal of these surveys
13
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has been to know better the users, but also, there are some questions related more to
understand if they would find useful a serious game (and also if they know what it is) as
an alternative way to learn, which serves to present briefly user’s knowledge in these
concepts and their possible needs, without forgetting that there is a specific stage to focus
on user needs.
It is important to stand out that another group of two user profiles for the students will
appear, which are explained and described in 2.5 Tools and Physical Support section.

2.3 Mental Model Description for each type of User
Now that the contact with the users of the system has been established and there are some
user profiles described, it would be a great idea to find their initial thoughts about how
they expect the system will be.
This process is possible due to the answers to some questions in the surveys, and before
that, the users have been informed about what the system consists of and its purpose.
Providing that there are two clearly differentiated groups, the students and the professors,
the results of their expectations and its analysis will be divided by these two user roles.

2.3.1 Students’ Expectations
All of the respondents to the survey, except one, are in agreement of a system being a
serious game and with gamification techniques applied to it, as an alternative or
complementary method of studying accounting.
There are two features that are considered by the students the most important to have the
system, and these ones are the system having elements that make the studying process
more dynamic or funnier and also it being easy to use or to understand.
Then, following those features and ordered by most voted, the students also want the
system to look beautiful, to be useful and to be visually simple, when referring to how
much elements would appear in the screen.
So, the conclusions to these results are that good gamification techniques must be well
applied in the system, which means that they must be effective, in order to make the
serious game fun to play. And the other conclusion is clearly a non-functional
requirement, as it represents a quality of the system, which is the ease of use of it.
The last question was created specifically to know the users’ expectations. There have
been few responses but all of them are really interesting. The answers try to explain that
the students want a complementary way of studying accounting, but in a different way,
more dynamic.
Two of the answers also explain that the serious game should have practical situations
that are found in the accounting period, which turns out to be the pillar on which the game
is built.
In this last question there is a curious answer, which says that the system should be useful
to work on basic concepts of accounting. Of course, the system will work on them, but it
14
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will go beyond that, by also putting into practise those concepts and representing a
hypothetical accounting flow of a company.

2.3.2 Professors’ Expectations
All the professors that have answered the survey are in agreement of the existence of a
system with the characteristics mentioned, as an alternate or complementary way of
learning accounting.
They were asked if they would find useful this system to ask the students for homework,
and all of them except one agreed with that. This is a feature that should be well explained
to the professors, as it could turn into some concern.
Professors and students coincide in the first three most important features that the system
should have: elements that make the studying process more dynamic or funnier, the ease
of use and also it should be visually attractive.
The same conclusions as before could be extracted from this question. Insist on applying
effective and great quality gamification techniques and make the user feel comfortable
and satisfied when using the system by making it easy to use.
Regarding the last question, about expectations on the system, there have also been few
answers, but really interesting, as one that says that the system should make the student
easily relate the concepts learnt in the university lessons with the actions taken in-game,
and also it should hook the player by having rewards and a way to compete between
students.
Another answer emphasises on capturing the attention of the student and making him/her
understand some concepts in a more visual way. This is something that has been also
discussed in the first question, when talking about learning by pure text or by graphical
elements.

2.4 Context of Use in which the System will be used
This section consists in knowing which situation must happen to make use of the system.
That implies to know where and under what conditions the system will be used.
Regarding the place where the system will be used, it is difficult to determine it because
it can be used anywhere, but, because we are talking about something related to studying,
the most common places are the following ones:
•
•

At the accounting classes at the university.
At the students’ home.

And talking about the professors, maybe they will use the system at their office at the
university.
On the other hand, about the conditions that must happen to make use of the system, and
having in mind the places where it should be used, the students will surely use the system
when they want to:
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•
•
•
•
•

Refresh concepts that they have seen in class.
Solve some practical cases via accounting transactions.
Prepare for an exam.
Review notes or solve practical cases by order of the professor.
And many other situations related to studying the accounting subjects.

The professor might use the system when analysing the accounting content, maybe to
propose some new content for the system or studying what homework or classwork will
he/she ask to the students.

2.5 Tools and Physical Support
Despite not developing the system, it is important to address this section, because when
designing, it is useful to know how the system will be used, and that means in which
device will the user interact with it, as it determines what can or cannot appear in the user
interface, for example.
Regarding the physical support, the most common situations in which the system can be
used, as it has been mentioned earlier, are at the university, during the class, and at the
students’ home and professors’ office.
The best way to have a lot of space for the user interface would be to make the system
work on a desktop computer or laptop, but some of the users might not have these devices,
or at least, it is more common to have a smartphone nowadays.
So, the situation could be to make the system work on a desktop computer or laptop, and
it would offer really good visuals due to the big space on screen, or to make it work on a
smartphone, and it would be more comfortable to use.
This is a question that has also been asked to the users in the surveys, and the results are
also exposed in Annexe 2: Questions and Answers to the Survey for the First Contact
with the User. In this case both parts of the survey, the students and the professors, have
answered different.
A great number of the students (61’1%) would prioritise the system to work first on
smartphones and tablets, although the other part (30’6%), who said to prioritise it to work
first on desktops and laptops, is also a big number, especially having in mind that most
students are young people, who in general use a lot the smartphone. But it is also
understandable, as many students at the university work with a laptop.
On the other side, there are the professors, where the most (60%) would prioritise
desktops and laptops to be the physical support of this system. The important aspect here
is that the professors must think about what type of devices are used most by the students
in their class, and of course it would be laptops, but the system will also be designed to
be used in other places.
Apparently, the students’ answers express disparity about which device needs to be
prioritised, so the conclusion would be that the system should work in both types of
devices. This means that all functionalities could be designed to work in desktops and
laptops, and maybe other ones, which could be more sporadic and of a short interaction
16
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in time, could be designed to work just on smartphones, such as: notifications,
leaderboards, etc.
This concludes in two new user profiles for the students:
•
•

A group that will use the system in desktops and laptops, but also in smartphones
and tablets.
The other group will always use the system in desktops and laptops.

2.6 Object Dependencies
This section consists in knowing what objects the system will offer and also, to start
introducing some ideas about the structure of its interface. An object is anything that
participates, directly or indirectly, in the interaction process between the user and the
interactive system.
The first one that could be mentioned is a login system, in order to distinguish between
students and professors, because the students will just play the game, while the professors
will want to prepare the game and suggest new ways to improve the overall experience
of the student that wants to learn accounting.
This system will not just be an identifier of being a professor or a student, but it will also
create real students, who will be able then to socially interact with other students. And
here is where another object comes, a ranking system, which will give the opportunity to
the students to compare their in-game companies with other people ones, for example.
The Figure 2 is an example of a leaderboard of a serious game.

Figure 2. Leaderboard of a Kahoot quiz game.

The user must do the bookkeeping of an in-game company and he/she has to make
decisions, so another object will be a decision system, where the system presents to the
user a situation with some options to pass it and each of them will have an impact on the
in-game company. The display of this situation on the screen would be just as a question
asked in a university exam, with its different options.
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This will be a type of activity2, so there should be a system over the one explained in the
above paragraph that allows the system being designed, to display the activities that the
student will be then solving.
The main and most common visual object that the user will see is an accountant sitting at
his chair and with a simple desk at the front that will have a computer screen on it. Then,
depending on the decisions that the user makes, more objects and new visual sections will
be generated and displayed to the user, which will be purchasable in the item shop, a
functionality explained later.
The most important object is an accounting entry. The system will be plenty of them,
considering that is a key element to make the user learn about accounting transactions.
Some accounting entries will appear when he/she makes a decision on the options
presented. This object will not just be something visual, but it will also have an impact
on the in-game company when it is recorded.
Talking about abundancy, an object that represents this are the messages, as they are a
fast an easy way to communicate the system with the user. There will be messages of
each type:
•
•
•

Warning: before the user makes a key decision on the options, for example, a
warning message will be displayed to verify his/her decision.
Error: when the user tries to do an action prohibited to his/her role in the system.
Information: when the user attempts to record an accounting entry, an info button
will be there that when it is clicked, an information message is shown to the user,
giving him/her hints on how to do it.

Continuing with the objects, there are the graphic elements, which will also be really
present in the system. These refer to pictures, tables, diagrams, among others. Most of
them will be to give information to the user in a different way than giving it by text
message or as a complement of the text message itself.
There will also be an in-game money system, since it can be considered a technique of
gamification, because that way when the user records correctly an accounting entry,
he/she will be rewarded with some in-game money, to be spent, for example, in visual
decorations of the office. This goes apart from the money of the in-game company, as this
last thing belongs to a more realistic part of the system, which is the accounting period
itself, and it is what will be compared with the companies of other students.
The next figure, Figure 3, aims to show some elements being purchasable by a type of ingame coins.

2

Defined in 5.2.2.2 Activities
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Figure 3. Game showing how much money player have and the cost to invest in each area.

Another object present in the system would also be a forum, where students, professors
and designers participate in order to make the system more maintainable and the
experience of using it more satisfactory. This aspect will be discussed in more detail later.
Finally, but not the last, since many other objects will appear during the whole design
process, on the professors’ session, they should have a communication system with the
students in order to ask them for homework.

3 Study of Similar Systems
This section consists in finding similar systems to the one that wants to be designed, and
analyse them in order to find their strengths and weaknesses regarding their content and
design. This is a good way to learn hits that could be incorporated in a similar way in the
system that is going to be designed, but also to learn failures that must be avoided.
After the research, there is a group of serious games that are called What Would You Do
(WWYD) games and the game flow is the main character facing a real situation and
having to make a decision. This is a clear feature called decision-making, which will also
be a key element in the system that is being addressed in this project. In this case, these
serious games would be really useful in companies when training the workers.
There is also a game that has been mentioned in the surveys from the first contact with
the users, and it really shows the strength of the serious games when combined with
gamification techniques. It is used a lot in the education and its name is Kahoot.
In this serious game, teachers can create a game with some questions, then a lobby3 is
created and students go in there with their smartphone or laptop (using a code). Then the
game starts and it’s exactly like a quiz, if the answer is correct the student wins some
points and at the end the ranking is shown, with its podium. This is represented in Figure
4.

3

It refers to a virtual space where people wait for a game to start.
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Figure 4. A question from a Kahoot quiz game.

This game reflects the same as the previous one explained, which is the decision-making.
It also demonstrates how, for example, answering questions about English grammar can
be fun, and it is because it challenges the user to finish the first in the ranking, with the
most points, as it expresses the next figure, Figure 5. So, this is the objective of
gamification, to hook the user into keep playing the game, and that will make him/her
acquire more knowledge about some topic.

Figure 5. Podium of a Kahoot quiz game.

Another case would be the game called Sink the Fleet, where the user learns maths,
because geometry is involved due to the shape of the fleet. Then, to hook the player, the
user can be rewarded with some in-game cash to spend in skins for the boats, in order to
make them look cooler and have the user more satisfied with the game. The Figure 6 is a
game match of the game being commented.
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Figure 6. Sink the fleet mobile game showing the geometric shapes of the fleet.

There is also a game that had its popularity some years ago, called 2048. It consists of a
4x4 board with a number 2 in one random cell at the start. Every slide made by the player
(up, down, right, left) moves that number to the direction done by the finger, and a new
number 2 appears in a random cell.
The idea is to combine pairs of same number and to avoid having the board full of
numbers and without any combination possible, but the win condition is achieving a cell
having the number 2048, like the following figure, Figure 7, shows. The user here can
learn maths, as there will always be even numbers and all of them will be powers of two.
Therefore, the user will be engaged in keep playing until he/she wins.

Figure 7. Board of 2048 game when won.
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4 Gamification
It is always good to start talking about a topic by giving its pure definition. And
gamification is defined as: the application of typical elements of game playing (e.g., point
scoring, competition with others, rules of play) to other areas of activity, typically as an
online marketing technique to encourage engagement with a product or service4.
This definition should be broken in some parts, in order to break down the details of each
one:
•

•

•

•

Application: it means that it must exist something on which to apply the typical
elements of game playing. And, that “something” are techniques, which help the
designer to apply gamification on the system. Later on, research of most
successful and common techniques of gamification will be done.
Typical elements of game playing: so, there should also be research on these
elements, and look for the ones that fit better in the system that is going to be built.
But generally, these elements are the following ones or others with some relation
to them: points, badges and leaderboards (ranking).
To other areas of activity: with the definition of a serious game, it is known that
the area is not focused primarily in entertainment, and the field addressed in this
system is the education.
To encourage engagement with a product or service: there is a term that has
already been mentioned a few times, which is “hook”, and it has been used with
the sentence “to hook the player into keep playing the game”. So, that is the
meaning of engagement, to make the user keep using the system by offering
him/her the elements mentioned in the second point.

Now that it is has been explained the definition of gamification and its purpose, it would
be interesting to start describing the most common and useful techniques that are applied
in systems, in order to do the same to the system addressed in this project.
Each of the following sections will address these techniques, starting with the ones that
are mentioned the most when talking about gamification.

4.1 Points
They are basic elements present in a lot of games and gamified applications. They
normally reward the successful accomplishment of activities within the game, and they
serve to numerically represent a player’s progress.
They have a really interesting purpose, which is to provide feedback, by measuring the
player’s in-game behaviour. This element could seem obvious and simple, but the fact of
giving the player the consciousness that what he/she is doing is right or wrong, or could
be better or could be worse, could engage him/her to keep progressing and getting better.
There are various kinds of points depending on their purpose. The serious game addressed
in this project will have two types: experience points and redeemable points.
4

Definition from Oxford Languages.
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4.1.1 Experience Points
They quantify player’s progression through the game and turn into levels of experience.
They are achieved when the player makes some type of action in the system, so the more
interaction with the system, the more experience points are earned. It not has to be always
an activity, such as an accounting entry, the reason to earn this type of points, but they
could also be earned, for example, by purchasing a new table for the in-game office in the
item shop.
This kind of points will have two clearly applications in the system. The first one related
to the more level a player has, the more sections in the system will be opened to him/her.
For example, continuing with the example of the item shop, maybe there is a cool office
chair, which is just purchasable at level 42 of experience, so if the player loves that chair,
he/she will want to keep playing the game in order to get it.
The second one is the ranking or leaderboard system, which is discussed in 4.3
Leaderboards.

4.1.2 Redeemable Points
It would be interesting here to retrieve what was explained in Object Dependencies, and
to be more concrete, the in-game money system that was described, as it has been decided
that the “money” is going to be this kind of points.
So, this type of points can only be achieved by successfully solving the activities
presented in the in-game timeline. These points measure the player’s knowledge in
accounting and are the ones that will let him/her personalise the in-game office, by
spending them in the item shop. However, it is important to stand out that not all elements
in the item shop will be purchasable by redeemable points, as it would not encourage
players that have more difficulties with accounting and cannot get enough points of this
kind to purchase cooler visuals. Some items will be achieved, instead, by reaching a
specific level of experience (not spending experience points).

4.2 Badges
They are visual representations of achievements, so they symbolize players’ merits. They
also provide feedback to the player, in the way that they indicate how him/her has
performed. There are different ways of earning a badge:
•
•
•
•
•

Badges for accomplished activities, such as recording correctly an accounting
entry.
Badges for concrete actions in the life of the in-game company, such as for the
first-time selling merchandise or for the full payment to suppliers.
Badges for reaching different points of experience, like “Congratulations, you
have reached level 15 of experience!”.
Badges for successfully purchasing different items from the item shop, such as
the purchase of a new office table.
Many more…
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Badges will be associated to the player profile, meaning that they will appear when
visualising the profile of a player, a section inside the system, and each of them will have
a different visual, trying to represent or symbolise the meaning of the achievement, such
as the next figure, Figure 8, shows.

Figure 8. Examples of how badges can look like.

4.3 Leaderboards
The functionality of leaderboards is to rank players according to their relative success,
measuring them against a certain success criterion. Then there is its purpose, which is to
generate competition between players. The idea is to create social pressure to increase the
player’s level of engagement and can consequently have a constructive effect on
participation and learning.
However, there is an important requirement to accomplish before introducing this
element, which is that it cannot generate a negative competition, meaning that some
players get frustrated and stop playing the game.
The leaderboard will be able to be sorted by four criterions:
•
•

•

The first one has no purpose of classification , but it is only to sort the names of
the students in alphabetical order.
One that has been already mentioned, which is the experience points. So, this
criterion will not rank the players directly by their performance or knowledge on
accounting, but it will do it by the time a player spends using the system or
interacting with it. This criterion in some way tries to avoid the situation
commented just before about a negative competition, and it is a good way to
engage players to play the game in order to place in the first positions of the
ranking. The top five could be rewarded, which would also engage even more the
players to keep playing.
Another criterion will measure the performance or success of the players when
solving the different activities. The indicator in this case would be the redeemable
points, as they are the ones obtained when an activity is successfully solved. But
the measure will not be the current redeemable points of a player, as they can be
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•

spent in the item shop, so they are increased or reduced, but it will be the total
accumulated. This criterion wants to measure the knowledge of the players of
accounting.
The last one, focused more on the realistic part of the game and accounting, which
is by an indicator of the value of the in-game company. Currently, there are
different ways to know the value of a company, but in this game, it will be used
the book value5, as it is more convenient for the kind of company that is going to
be built in general, in the game.

4.4 Avatars
They are visual representations of the players within the game. The player could
customise a default character face to his/her preferences. This lets the player identify with
himself/herself whenever he/she plays the game, and that creates a good feeling and in
consequence, engages the player into keep playing the game. The following figure, Figure
9, would be the mere character.

Figure 9. Example of how an avatar looks like.

Also, when this element is placed in a social interaction, the fact that a player has an
avatar allows other players to identify each other with that character face.
In this project, the avatar of any student will represent, apart from a visual representation,
other type of information. So, the avatar will be what is most known in any system as the
user profile. This additional information displayed here will be: the name of the student,
his/her achieved badges, his/her level of experience and the accumulated redeemable
points.

4.5 Completion of Tasks
Tasks are generally used in games, by having them in the main screen where the game is
running and in a visible way. Although it may disturb the player, in many cases it works
as a way to make the player complete those tasks in order to “clear” the screen, or also
they can work as a guide for beginner players. Of course, if completed tasks offer rewards,
the players would be more engaged in completing them.
More tempting are tasks that have already started in a certain % of completion. This
normally happens when registering to LinkedIn for example, where after completing the
register, in the profile section there is a coloured line saying “Profile strength:
5

The book value of a company is the total assets minus the total liabilities.
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Intermediate” and some hints to complete your profile, as shown in the following figure,
Figure 10.

Figure 10. Progress of the LinkedIn task of completion of the profile.

4.6 Relevant Story
It is not possible to design a memorable experience that aims to improve knowledge
related to an educational context, as it is accounting, if it is not accompanied by a relevant
story that makes the player understand why he/she is playing the game. The story that
could introduce the player to this new experience of being an accountant is exposed next.
“The public limited company Z has suffered a period of poor profits due to the pandemic
and has had to cut labour costs, starting with its accountant, who had the highest salary in
the company due to his great experience in the sector and great knowledge of accounting.
Z has managed to contact you, and has proposed a really ambitious contract. It is a oneyear contract, but depending on the performance you generate in it, they will offer you a
new totally fixed contract and with the same economic conditions as the previous
accountant and many other good conditions.
On 01/05 of this year, which is considered to be 2022, the company Z presents the balance
sheet exposed in the following pdf file:”

5 Analysis of Requirements
This is a core stage in any design process, consisting in discovering the requirements that
the system to be designed must meet. And the first question that should be asked is “What
is a requirement?”, which has as a response: is a need that an Information System should
fulfil. So, in this section there will be the specification of the conditions that determine
what should do the system and how should do it, which are requirements.
There are two big groups of requirements: the functionals and the non-functionals. The
first ones, describe a functionality or a service of the system, whereas the second ones
describe the qualities that a system must have or how well it does the things it does, such
as response time, security, usability, among others.
So, this section will be divided in five big groups:
•

System objectives.
26

Design of a learning system for accounting using gamification
•
•
•
•

System functionalities. Some functionalities will be described in more detail for
each role (professor and student).
System requirements.
Use cases.
Traceability matrix.

An important aspect to stand out is that the road of this stage, in a UCD process, should
be plenty of constant contacts with the potential users of the system. This and its reason
to do it have already been mentioned in the beginning of this project, but what it was
going to be said now is that due to time and planning issues, it has been decided to shift
most of the effort to the specification of the requirements, as well as to the realization of
the prototypes. Although these issues have reduced the time for the development of the
project, this decision will allow to discover more characteristics of the system through the
design of prototypes.

5.1 System Objectives
These are the outcomes or expectations of the system. Why is this system being designed?
What is its purpose? These questions must be answered by describing the system
objectives, exposed in the next table, Table 1. Later on, the requirements are the ones that
need to help the system accomplish these objectives.
Identifier

Objective

Advantage

Obj. 1

The
users
must
authenticate to the system.

This requirement, apart from being a
security measure, will give them more
personality, as they will be recognised
as authorized members to use the
system.

Obj. 2

Serve as a complementary
method for the students to
learn the
accounting
worked in the university
subjects.

The students will have another
method to study accounting and
prepare themselves for the exams.

Obj. 3

Capture the attention of
the target audience to learn
accounting in a more
dynamic way.

The students will see the system as a
different and more entertaining way to
learn accounting.

Obj. 4

Encourage
decisionmaking
within
an
organization.

Decision-making is fundamental in
many aspects of the professional life
and here the students will have to
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make decisions that determine the
behaviour of an organization.

Obj. 5

Encourage
users
to
improve their knowledge
of accounting.

The students will then be more
prepared for the resolution of practical
cases and the exams and they might
compete with other students to get a
better mark.

Obj. 6

Serve as a complementary
method for the professors
to prepare lessons and ask
for homework.

The professors can prepare a lesson
with the help of the system, by asking
the students to use it in the class or ask
for homework any practical case
created with the help of it.

Obj. 7

Allow the professors to
monitor the performance
and involvement of their
students. Also, to keep
track of their students.

The professors will be able to use this
information to get to know and rate
the students with better performance
or more involvement in the subject.

Anticipate misunderstood
knowledge in class before
exams.

The professors when asking for
homework will be able to know
quickly if the concepts have been
learnt correctly and maybe insist in
some of them before the exams.

Obj. 8

Table 1. System objectives with their identifier and advantage.

5.2 System Functionalities
This section is an important part in this project, as it will describe all the functionalities
of the system and how users will take advantage of them, that is, how they will interact
with the system. Each functionality will turn into a system requirement, which will be
assigned an identifier.

5.2.1 Login System
Before starting to use the system, the users should be logged in it. The login screen of the
system will display the two roles. Once clicked one of them, there will be displayed the
username and password fields, where each role will log in with its university credentials.
Once the user has been logged in, the system recognises him/her with the pertinent role
and it displays to him/her the specific functionalities for this role. An important aspect to
note is that since the professor is who teaches accounting to the students, he/she must also
be able to play the game, in order to see how the game has been built by him/her, and also
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how it works. So, the professor should log in from the login screen as a “mock” student
to play the game, with also its professor credentials.

5.2.2 Create the Game
This is the most important functionality of the system, as it symbolizes the essence of it,
which is the game, and of course, it is a professor exclusive functionality. So, this section
will be extensive in order to clearly explain how the game is created. Although the way
the game is played will be explained later on, some elements have similarities with the
students view, and they are also commented here from the student perspective.

5.2.2.1 Who Creates the Game?
The first idea was to present to the player a static flow of accounting transactions that
should be solved. But this was discussed with the tutors as the professor had then a poor
role, meaning that the professor could not do much when interacting with the system.
So, finally, the idea is that the professor is the one who builds the game, and he/she is
provided with a database of the different activities that can be suggested to the player.
Moreover, there will be a default flow of activities present in the system, which the
professor will be able to manage in his/her own way.

5.2.2.2 Activities
But what do “activities” mean? So, they are the combination of some attributes that
describe what the player must solve. These attributes are:
•
•
•
•

Title: how the activity should be named.
Type: what will the player do to solve the activity.
Accounting event: what is the statement of the activity and what are the given
data.
Type of accounting record: what accounting operations seen in the accounting
subjects and described in this project form the activity.

Then, the professor when creating the game will have to deal with the fact of how they
can be placed in the timeline. Not all activities consist in recording an accounting entry,
but there are others, such as deciding whether or not to run and advertising campaign. So,
from now on, there will be the obligation to talk about flow of activities instead of flow
of accounting transactions, in order to be more accurate.
A list of the activities presents in the game, previously mentioned as the database, will be
accessible by the professor, with all its details. These activities will also be displayed to
the professor when creating the game, that is, when deciding what activities place in the
timeline, but just its title, and an info icon that when clicked, it brings the professor to the
list of activities with the details of the one clicked.
There may seem to be duplicate information but each section has its own purpose. The
list of activities from the “Activitats” section that there will be, is available to inspect each
of them with more details. The professor may find the cause to create a suggestion, in the
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forum6, to the designers checking the activities. But the activities shown in the “Creador”
section that there will be available as the main functionality, are there just to be placed at
the timeline and prepare the game.
Then, another important feature is opened to the professor in order to add more gameplay,
which is the existence of chain transactions, those based on the choice of a previous
situation or transaction. Following with the previous example, there would be the case
where the player decides to run the advertising campaign and that result in a sales
increase. This will be indicated in the type of activity by using the name “chained”, and
next to a list of activities and its description, these is described in the 9 Activities List part
of this project.
The professor will add the activities to the timeline by clicking the plus icon for each of
them, and then indicating the following:
•
•
•
•

Start and end date, explained in 5.2.4 Homework and Resolution System.
Experience points gained for completing it.
Redeemable points gained for solving it correctly.
Any materials that he/she wants to attach to the activity, explained in 5.2.2.4
Complementary Features.

Once an activity is added, a drop-down appears with the activities of the month where
he/she added the new activity. Whenever he/she thinks that the flow of activities is ready,
he/she will be able to release the new version to the students, by clicking the “Guardar”
button.

5.2.2.3 Timeline
A new concept comes here, which is the timeline. This wants to represent by a simple
line, the time between the start of accounting and the end of the financial year. And this
element will be displayed to both roles, but with a different purpose.
An important feature to note is that the game is based on a typical financial year, from
January to December, but in the timeline, the months go from September to June, as this
is the length of the university year. So, the activities work with all months from a year,
but when the professor adds an activity to the timeline, he/she determines the time in real
life that the students have to solve the activity, like a countdown. The reason for doing
this is explained in 5.2.4 Homework and Resolution System.
This is very important to be understood, so in order to make it clear, there is a specific
section in the accounting part that explains the mechanism of the time in the game or
system, and in the real life. The section is 9.1 Clarifying how Time Works in the Game
or System.
Before start creating the game, the professor will see a simple line without content, as it
has been considered to be a common method used in the finance field to understand in a
more visual way practical cases. So, the purpose of the timeline for the professor is to
present the space where he/she prepares the game. The content of the timeline will be:
6

Another of the functionalities discussed below.
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•
•

•

The different months, with a box, which once clicked, a drop-down appears with
the list of activities added in the corresponding month.
Checkpoints, if any. This was the first idea, where the professor could generate a
checkpoint by clicking any month (their names) and indicating which day of it
will be set to be a goal. But this is finally out, as it has been converted to a
countdown for asking for homework, explained in 5.2.4 Homework and
Resolution System.
Numbers that indicate the number of activities set within a month. This was also
a first idea, but it has finally been converted to the box for each month already
mentioned, that when the professor clicks it, a drop-down appears with the list of
activities of the corresponding month.

The students, on the other hand, will see the timeline for the sole purpose of being located
in the financial year. The information shown to the students will be in this case the
different months with its boxes, which once clicked, a drop-down appears with the list of
activities of the corresponding month, and each of them have the countdown and a box to
go to solve it.
To make sure he/she solves it chronologically, the box and the activities’ title of the ones
he/she cannot solve yet will be greyed out, whereas the already solved ones, will have the
box painted, and an eye icon when the professor has already evaluated them.

5.2.2.4 Complementary Features
There will be another option given to the professor to let him/her the possibility to add
more gameplay and make the game more dynamic. This is to be able to create, customise
and enable or disable events, which are situations that affect, for better or worse, the
different activities. One example would be the case of a pandemic, that causes a sales
decrease for the next five months.
The students will be notified whenever a new event comes out. They will also be able to
see at any time the effects of the current event and the time left for it to end, in which
point they will also be notified, by clicking the “Esdeveniments” button.
Apart from all that has been explained for the professor role, he/she will also have the
possibility to attach any material to a specific activity and from any type, such as a pdf or
an image. The reason to do that would be to give:
•
•
•

An explanation about an accounting transaction recorded.
Any type of information for the activity done.
Extra information for more knowledge.

The student, for his/her part, will be able to access these materials because they will be
able to go back to that activity to see their resolutions and consequently, the materials.

5.2.3 Play the Game
Although the game is designed to be played by the students, there has been said that the
professor will also have the option by logging in as a “mock” student. So, this section,
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will explain how the students see the main screen where they play, and some details that
don’t work the same for the professor will be mentioned.
The player (either student or professor), after logging in the system, apart from creating
his/her avatar, the home screen will be a white and empty room, with only an office table
with a computer screen on it, that displays a “Iniciar” button, and an office chair. Next to
this, the avatar of the player will be sitting up there, simulating his/her role as the new
accountant in the in-game company. Once the “Iniciar” button is clicked, the system will
bring the player to the introduction screen, where the story exposed in 4.6 Relevant Story
will appear, with a pdf file containing the initial accounting data for the company.
Then, the play screen will come up, where all the player functionalities will appear as
buttons on the top, and in the middle, there will be the timeline, where he/she can solve
the activities, the way explained previously.
When an activity has been solved, the professor will be able to evaluate it as it is explained
in 5.2.4 Homework and Resolution System. Then, when the professor sends back the
correction, the player will be notified and he/she will have the option to check the
correction, by clicking the eye icon next to the title of the activity.
What will happen with the professor is that he/she will be able to solve any activity in any
chronological order, so he/she will not have the restriction applied to the students.
Moreover, all items in the shop will be available to the professor and will not cost any
redeemable points for him/her, although he/she will gain experience and redeemable
points in order to see the working of the system. And of course, his/her name will not
appear in the leaderboards and his/her avatar will not be observable by any student.

5.2.3.1 Item Shop
The player will have available a section known as the “Item shop”, called in the interface
“Tenda d’elements”, where he/she will be able to buy different kind of items, in order to
customise the room of the home screen. Some of these items will be purchasable by
reaching new levels of experience and the other ones by spending redeemable points.
They can range from a wall-mounted calendar to a higher quality office table.
The main purpose of this feature or functionality is to engage the player to not only play
the game, but also to improve in accounting, in order to purchase cool items for their ingame office.

5.2.3.2 Tasks and Badges
As mentioned in the 4.5 Completion of Tasks, the player will have some tasks to
complete. These tasks can be related both in the use of the system and in solving the flow
of activities itself.
There are a couple of purposes for their existence:
•

Guide the player through the system and all its functionalities.
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•

Engage the player to complete them in order to receive some rewards, that would
be experience points, and in some cases, maybe, a unique item not found in the
item shop.

The player will be able to access the current tasks by clicking a button on the play screen.
Regarding the tasks that have already started in a certain % of completion, it has been
decided that they do not fit in this type of game, as the goal is to make the player learn
accounting and use the system from scratch.
Regarding the badges, the player will see the accomplished ones in his/her avatar section,
as mentioned in 4.2 Badges. The ones not achieved will also be visible from the same
section, but they will be greyed out and the name of it will symbolize a progression bar,
which will be more coloured when more near is the player to achieve it, while the gained
badges will appear full coloured.

5.2.4 Homework and Resolution System
First of all, it is important to talk about a functionality that has been mentioned in the very
beginning that is the option for the professor to ask the students for homework.
At first thought it was clear that it had to be a feature in the system, but then after thinking
more about it there was a bit of confusion on how to introduce it in the system, because
each student plays the game at their own pace, and a flow of activities is established for
everyone, pretending to be static until the end of the game.
However, the fact of being the professor the one who creates the flow of activities and
also prepares the different contents to work on in each class of the accounting subjects at
the university, generates a good possibility for the system to have a homework system.
As mentioned previously, the first idea was that the professor could establish checkpoints
or goal points in the timeline and ask the students to reach them. However, the final idea
has been that the professor when adding an activity to the timeline, indicates a start and
end date in real life, which generates a countdown for the players. This way, the players
have to solve the activity in that time if they want to progress through the game and gain
points, turning this feature into something close to homework.
Now, regarding the resolution system, it was first defined as feedback system. The idea
was that having in mind that the professor can access to the results and resolutions for the
different activities of every student, it seemed logic and useful for the system to let the
professor communicate with the different students to give them advice on how they are
performing, possible improvements and whatever the professor wants to comment to the
student. He/she would be able to provide feedback by a button available in the students
list section.
But, after thinking about how to prototype this section, a problem of bad order come,
which is that the professor would have a button in the students list to provide feedback
but also, he/she would have another button to access the resolution. So, why don’t
integrate the feedback option inside the resolution section?
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Then, there was another change of mind. In a first instance, the idea was that when the
player solved an activity, the system would evaluate it, by determining what is correct
and what is not. But, to give even more importance to the professor role, there has been
the idea of the professor access through the students list to any student resolution and
there he/she can access any activity already done by the student.
Then, the evaluation screen is opened, where the professor will determine for each type
of activity, what have been answered correctly and what wrongly, and he/she can also
write down some comments for the student and after all, validate7 the activity.
The student will be notified when any activity has been evaluated by the professor. And
he/she will know if an activity has been evaluated, because there will be an eye icon next
to the activity title, as mentioned before. Of course, he/she will not be able to solve again
the activity, as it will break the gameplay, which wants to evaluate what type of in-game
companies are generated at the end of the game.

5.2.5 Students’ Information
Both roles will be able to look up for every type of information related to any student in
the game, but each of them will access to this information through different screens and
buttons. The most important information to look up will be:
•

•

The avatar of the players. The professor will be able to see the students’ avatars,
by clicking the “Avatar” button in the students list, whereas the student will be
able to see the avatar and also the office room of his/her classmates, by clicking
the three dots icon in the leaderboards section, and then “Visitar” or “Avatar”
buttons.
The leaderboards, accessible by a button in the play screen for the players and in
the home screen for the professors.

The professor could use this information with the purpose of studying possible failures in
the understanding of accounting concepts by the students, and therefore be able to
improve the quality of the classes taught, or even have to create a more difficult flow of
activities. Also, to know those students with most involvement in learning accounting or
the ones with a better performance.
The students, for their part, might want to know how their classmates are performing in
order to compete for a higher place in the leaderboard or for any other purpose. Also, to
see the different avatars and consequently the information included in them, such as the
badges, and the different decorations for the office rooms.

5.2.6 Email and Forum System
These may be complementary features but they could turn into a fundamental one to keep
maintenance to the system. It has been considered that it would be interesting to let the
different roles communicate between them, apart from the resolution system explained

7

Throughout the document, this concept has been called in different ways, depending on the purpose:
evaluation, correction or validation.
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previously, which is more a tool to evaluate the performance of a student solving the
different activities.
Generally, a university subject has more than one professor due to the existence of more
than one group of students, and they must coordinate to advance in the subject at the same
speed more or less.
At first, there was the idea of having a suggestion box where the professors suggest
whatever they want (related to the subject and the system) to other professors, and also to
the designers of the system. But then, there has been the idea where professors
communicate between them using a general email system. And apart from that, the system
has a forum system.
So, the professors would use the email for suggestions between professors about the
preparation of the flow of activities to create the game or about any other topic related to
the game or also the subject. This system will have the typical elements of any email
system, which are: select emails or all of them, archive them, delete them, change the
page and create a new email.
And the forum system, will be a place where professors, students and designers of the
system can participate. The professors here could suggest new accounting transactions,
because the subject has been extended for example, or directly new activities. The
designers could answer any doubts related to the use of the system or how some features
work. And the students could use it, for example, to ask accounting questions to the
professors.
So, any user of the system and its designers will be able to create conversations and reply
to those of others or even to replies of any conversation. This would give more contact
between the users of the system and the creators of it, and it is proved that it gives more
satisfaction to the first ones to know that they can contact someone who cares about the
system that has been designed for them.

5.2.7 Avatar Creation
The player will be able to create his/her avatar after logging in the system for the first
time. As the character does not play an important role in the system, there will be just a
few customisations. For example, some head shapes, hair and colour, upper and lower
garments and shoes. But, in the item shop there could be any element purchasable to
customise more the character.
Provided that the system connects with the university authentication system to validate
the university credentials for both roles, the last one will also provide to the system being
designed the full name of the student, in order to place it as the avatar name, and also
his/her gender, to create the avatar.
There might be some students that do not care about the physical appearance of the
character, so there will be the option to “skip” this process, by clicking a button that
generates a random look. This skipping option might interest the professors when playing
as a “mock” student.
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After the avatar creation, the player will be able to access anytime he/she wants to the
avatar, where all information commented in 4.4 Avatars will appear, and of course the
character can be customised again.
When creating the avatar for the first time, there will be no character visible until some
element of the ones commented (head shape, hair and colour, etc) is selected. There will
be a button for each of these elements, that when clicked, some options will be displayed.
This will work the same when customising the avatar later.

5.3 System Requirements
This section is intended to gather all the functional requirements in a clean format, in
order to give them an identifier and use it for the traceability matrix in the end. These
requirements come from all the functionalities described in 5.2 System Functionalities.
Regarding the non-functional requirements, some of them might derive from the system
functionalities, but others will be new or will come from the design of the prototype.

5.3.1 Functional Requirements
The next table, Table 2, describes the system functional requirements, with an identifier
and a description for each one.
Identifier

Description

FR-01

The system must allow users to log in with their university credentials by
entering their username and password.

FR-02

The system must allow professors to see the activities present in it from
the activities list.

FR-03

The system must allow professors to see the timeline, with its activities,
that they are building.

FR-04

The system must allow players to see the timeline, with its activities, of
the current financial year.

FR-05

The system must allow professors to add and remove activities from the
timeline.

FR-06

The system must allow professors to establish a countdown for the
activities that are being added to the timeline.
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FR-07

The system must allow professors to attach materials to any of the
activities that are being added to the timeline.

FR-08

The system must allow players to solve the activities in the timeline, by
selecting the activities from the months chronologically.

FR-09

The system must allow players to see the resolution of past activities on
the timeline.

FR-10

The system must allow professors to see the list of events present in it and
which ones are enabled.

FR-11

The system must allow professors to add, remove, edit, enable and disable
events from the events list.

FR-12

The system must notify players when new events start.

FR-13

The system must allow players to see the on-going events, their end date
and their effects.

FR-14

The system must allow professors to see the list of materials uploaded in
it.

FR-15

The system must allow professors to add, remove and edit materials from
the materials list.

FR-16

The system must allow players to see the materials attached to an activity
from the timeline.

FR-17

The system must allow users to see the leaderboard and sort it by four
criterions: student name, level of experience, accumulated redeemable
points and book value.

FR-18

The system must allow professors to see the students list.

FR-19

The system must allow professors to see students’ avatars through the
students list.
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FR-20

The system must allow players to see students’ avatars through the
leaderboard.

FR-21

The system must allow professors to see students’ resolutions to the
activities through the students list.

FR-22

The system must allow professors to evaluate, comment and validate any
activity solved from the students’ resolutions.

FR-23

The system must notify students when any activity solved by them is
validated by the professor.

FR-24

The system must allow students to see professors’ corrections for the
activities they solved.

FR-25

The system must allow students and professors to see all the forum
conversations.

FR-26

The system must allow students and professors to create new
conversations and participate on all of them by replying to them.

FR-27

The system must allow professors to communicate to other professors by
email.

FR-28

The system must allow players to see the item shop.

FR-29

The system must allow players to purchase items on the item shop.

FR-30

The system must allow players to see completed and uncompleted tasks.

FR-31

The system must notify players when new tasks appear.

FR-32

The system must allow players to create and edit an avatar, but also to skip
the process.

FR-33

The system must allow players to see the badges available to achieve and
its progress.
Table 2. System functional requirements.
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5.3.2 Non-functional Requirements
When introducing the requirements before, there was already a clearly definition for
them, which is that they describe the qualities that the system must have or how well it
does the things it does. These properties are included because the user expects the actions
to be performed in a certain manner and to a specific degree of quality.
Following the Volere Template8, non-functional requirements can be divided into
different categories, exposed next:
•
•
•
•
•
•
•
•

Look and Feel: the spirit of the product’s appearance.
Usability and Humanity: the product’s ease of use, and any special considerations
needed for a better user experience.
Performance: how fast, how safe, how many, how available, and how accurate the
functionality must be.
Operational: the operating environment of the product, and any considerations
that must be taken into account for this environment.
Maintainability and Support: expected changes, and the time needed to make
them; also specification of the support to be given to the product.
Security: access, confidentiality, recoverability, and auditability of the product.
Cultural and Political: special requirements that come about because of the culture
and customs of people who can come in contact with the product.
Legal: the laws and standards that apply to the product.

So, next table, Table 3, wants to identify some non-functional requirements of the system
and describe them, having in mind the different groups commented before. Also, for each
requirement, the rationale will be explained, which is the reason, or justification, for a
requirement. It makes easier to understand the real need.
Identifier

Description

Rationale

USABILITY AND HUMANITY

NFR-01

NFR-02

8

The system must be
easy to use at first
contact with the users,
even if the user has not
been trained.

The idea is to offer users a
different way for studying
accounting and preparing its
concepts and practical cases, so if
the user feels uncomfortable using
the system because its complexity
to use it, they will reject using it.

One of the system goals is to help
The
system
must
students to get better in
increase
students’
accounting, otherwise they will

https://www.volere.org/templates/volere-requirements-specification-template/
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knowledge
accounting.

of see it just as an entertaining way
of solving accounting practical
cases.

NFR-03

The
system
must
increase the ease of
creating
accounting
practical cases for the
professors.

The system has also been
designed to help professors create
unique and different flows of
activities, and to prepare their
lessons. They must feel that are an
important part in the system.

NFR-04

The system must have
text for those buttons
with an icon that may
not clearly express its
functionality.

Users must always know what
they are doing, and if they click a
button expecting one thing to
appear, and another thing appears,
their
satisfaction
will
be
decreased.

NFR-05

The system must use a
colour palette that
allows all types of text
and elements to be seen
clearly by the users.

If users get confused when
looking at any information or
element in the system, their
satisfaction will be decreased.

NFR-06

Users must always know in which
The
system
must part of the system’s interface they
inform the user at all are. Not knowing it will get them
times where it is confused,
and
consequently
located.
dissatisfied when using the
system.

NFR-07

The
system
must
always allow the user
the option to return to
the previous part of the
interface and shut down
the system at any time.

If the system does not have an
option to exit any part of the
interface or go back because the
user made a mistake in entering a
section, they will get frustrated
and reject to use the system.

PERFORMANCE

NFR-08

The
system
must Users may feel frustrated if the
display
any information is not displayed
information requested quickly enough and as a result
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by the user in less than may not be satisfied with the use
3 seconds.
of the system.

NFR-16

The system must have
the option to resize the
system interface text
and also adjust the
general brightness of
the system.

If the system adapts to different
situations of use of the system and
for different types of people, the
latter will value the use of the
system more positively.

SECURITY

NFR-17

The system only has to
admit those users
authenticated with the
credentials
of
the
University of Lleida.

The specific target audience for
this system, in this project, are the
students and professors of
accounting subjects at the
University of Lleida, and they will
log in the system with this
institution credentials. Admitting
other accounts would result in a
decrease of reliability and security
of the system.

NFR-18

System
data
and
functionalities must be
accessible only by
authenticated
users
and, at the same time,
their
role
must
determine what type of
data and functionalities
is available to them.

Derived from the NFR-07
requirement, if the information
and functionalities of the system
are accessible by other accounts or
by an inappropriate role, it will
generate confusion in users and
loss of reliability.

MAINTAINABILITY AND SUPPORT

NFR-19

The
system
will
introduce
changes
related
to
the
gameplay, based on the
conversations in the
forum
between
students and professors
with
the
system
designers. It will also
introduce solutions to
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different functionality
issues.
LEGAL

NFR-20

The accounting content
of the system must
comply with Real
Decreto de 22 de
Agosto de 1885 por el
que se publica el
Código de Comercio.

These legislations indicate aspects
such as which accounting books
are mandatory or what accounting
principles must be followed. So, if
one of the system goals is to
provide realism to the entire
accounting
aspect,
these
legislations must be well applied
in its content.

PERFORMANCE

NFR-09

Notifications play an important role as they
The system cannot take are a way to remind users of using the
more than 1 second to notify system. Student might get frustrated when
any type of information to waiting for the correction of the professor
any user.
for an activity because the system takes so
much time to notify them.

NFR-10

The system cannot take
more than 5 seconds to
communicate an email sent
by one of the professors to
another, neither to post a
conversation and/or its
replies in the forum, nor to
send the correction and
comments to an activity.

These functionalities consist in the
interaction between users and therefore,
partly, enhance the use of the system. If the
system takes time to comply with this
interaction, users may feel frustrated.

NFR-11

The system cannot take
more than 3 seconds in
creating, deleting or posting
an event by a professor
request. For the materials, it
cannot take more than 5
seconds for small and
medium size files and 8
seconds for large size files.

Events and materials serve as a
complementary way for the professors to
give the players more gameplay, so they
may feel frustrated if the system takes much
time to execute any action over these
elements.
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Although the system is designed to be used
in the time taken by accounting subjects
lessons and its autonomous work, it is ideal
that the system can be used at any time,
depending on the needs of the users. Its
unavailability will only be accepted when
any changes have to be made to the system.

NFR-12

The system must be
available to users 24 hours a
day and 365 days a year,
except when certain types
of general maintenance are
required.

NFR-13

The system must work Any system failure will result in a decrease
flawlessly.
in users’ reliability towards it.

NFR-14

The system must support, at
least, a simultaneous user
load equal to the number of
students enrolled in the
accounting subjects plus the
professors.

It is logical and essential that the system can
support the simultaneous load of all users
for whom the system has been designed, as
in this case it is not a large target audience.

OPERATIONAL

NFR-15

The system must be fully
functional
and
work
properly on desktops and
laptops. It must also do so,
with less functionality, on
smartphones and tablets.

It is essential that the system works on the
devices for which it is intended to be used.
If this fails, the user completely refuses to
trust the system.

Table 3. System non-functional requirements.

5.4 Use Cases
A use case is a description of the ways in which a user interacts with a system. A use case
may establish the success scenarios, the failure scenarios, and any critical variations or
exceptions. So, this section is aimed to expose different situations where the users use the
system, and how they do it. The following tables represent, each one, a different use case:
Table 4; Table 5; Table 6; Table 7; Table 8; Table 9; Table 10; Table 11; Table 12; Table
13; Table 14; Table 15; Table 16.
Having said that, it is important to note that due to some use cases being trivial, with just
one normal case step and similar to other functionalities, it has been decided to just expose
one of them, and indicate in the Table 17, for use cases similar to the exposed, to which
one is similar.
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For example, for use cases where the system allows the user to see something, there will
be just exposed the use case Table 6, as the only thing that would change to other use
cases is the actor (role) and what section is the user trying to access.
However, the idea is to represent well enough what is a use case and how the user interacts
with the main functionalities of the system.
Use case name

UC-01: User logs in the system

Trigger

The user wishes to use the system.

Preconditions

Actors

•
•
•

User (student or professor)
System9
Authentication system of the University of Lleida

Normal case
steps

1. The system asks the user to select the role of student or
professor.
2. The user indicates with which role he/she wants to log in.
3. The system asks the user for his/her university credentials,
the username and the password.
4. The user indicates his/her university username and
password and logs in the system.
5. The system contacts with the authentication system of the
University of Lleida to check the credentials.
6. The authentication system of the University of Lleida
confirms the credentials.
7. The system allows the user to access into it.

Alternatives

2.1. The user does not want to log in the system and closes
it.

Exceptions

5.1. The authentication system of the University of Lleida is
currently down.
6.1. The authentication system of the University of Lleida
rejects the credentials.
7.1. The system does not allow the user to access into it as
he/she is logging in with the wrong role.

Outcome

9

The user has opened the system.

The system displays the user the home screen.

From now on, this refers to the learning system that is being designed.
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Table 4. First use case, user logs in the system.

Use case name

UC-02: The user creates a new avatar.

Trigger

The user has logged in the system for the first time.

Preconditions

•

The user has logged in the system.

Actors

•
•

User10 (student or professor)
System

Normal case
steps

1. The system displays the user the avatar creation screen.
2. The system asks the user to indicate a head shape, a hair
style and its colour, an upper and lower garment and a pair
of shoes from the available.
3. The user indicates a head shape, a hair style and its colour,
an upper and lower garment and a pair of shoes from the
available.
4. The user submits the creation of his/her avatar.
5. The system checks and validates that there has been one
election for all attributes.

Alternatives

3.1. The user skips the process of creation of the avatar, by
clicking the button with a dice icon, which creates a
random one.

Exceptions

5.1. The system does not validate the creation of the avatar,
because some attributes have not an element selected.

Outcome

The system displays the user the main screen.
Table 5. Second use case, the user creates a new avatar.

Use case name

10

UC-03: The professor looks at the activities

In this case the role is the player, as explained in the avatar functionality section.
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The professor wishes to examine the activities present in the
system.

Trigger

Preconditions

•
•

The professor has logged in the system.
The professor is in the home screen.

Actors

•
•

Professor
System

Normal case
steps

1. The professor indicates that he/she wants to access the
activities list, by clicking the button “Activitats”.

Alternatives
Exceptions
The system displays the professor the list of activities presents
in it, with the attributes of each of them.

Outcome

Table 6. Third use case, the professor looks at the activities.

Use case name

UC-04: The professor prepares the game

Trigger

The professor wishes to create a new flow of activities for the
students.

Preconditions

•
•

The professor has logged in the system.
The professor is in the “Creador” screen.

Actors

•
•

Professor
System

Normal case
steps

1. The system displays the professor the list of activities with
just its title and the timeline.
2. The professor indicates what activity wants to add to the
timeline, by clicking the button with the plus icon.
3. The system asks the professor to introduce the start and
end date to solve the activity, the experience and
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4.

5.
6.
7.

redeemable points gained with it and any material that
he/she wants to attach.
The professor indicates the start and end date to solve the
activity, the experience and redeemable points gained with
it and any material that he/she wants to attach.
The professor submits the addition of the activity to the
timeline.
The system checks and validates the data introduced by the
professor.
The professor saves the flow of activities for the students,
by clicking the “Guardar” button.

Alternatives

5.1. The professor cancels the petition to add a new activity
to the timeline, by clicking the back button represented as
an arrow.
7.1. The professor wants to continue adding activities to the
timeline, repeat from step 2.

Exceptions

6.1. The system does not validate the date introduced by the
professor, because dates are out of range and/or fields are
blank.

Outcome

The system displays the professor the timeline with the box of
the month, in which the activity has been added, painted, and
a dropdown list with the activities for that month, with the new
one added.
Table 7. Fourth use case, the professor prepares the game.

Use case name

UC-05: The student11 solves an activity

Trigger

The student wishes to solve an activity or has been asked for
homework to solve one.

Preconditions

•
•
•

The student has logged in the system.
The student is in the play screen.
There is a flow of activities, with at least one activity, created
and released by the professor.

11

It could also be the professor playing as a mock student, but in all the use cases the player will be
represented as the student.
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Actors

•
•

Student
System

Normal case
steps

1. The system displays the student the timeline with its
activities.
2. The student indicates any of the months, by clicking its
box, where the activity he/she wants to solve is located.
3. The system displays a dropdown list with the activities for
this month.
4. The student indicates which activity wants to solve, which
will be the one not greyed out nor the one with the box
painted.
5. The system displays the student the activity chosen and
asks him/her to solve it.
6. The student indicates for each field of the activity, what
he/she considers to be the correct answer or the most ideal.
7. The student submits the resolution of the activity.
8. The system checks and validates that the activity has been
fully solved.

Alternatives

7.1. The student cancels the resolution of the activity by
clicking the back button represented as an arrow.

Exceptions

8.1. The system does not validate the resolution of the
activity because it has not been fully solved.

Outcome

The system displays the student the timeline with the box of
the last activity solved painted and the next one available to be
solved.
Table 8. Fifth use case, the student solves an activity.

Use case name

UC-06: The professor evaluates12 an activity

Trigger

The professor wishes to evaluate an activity solved by a
student.

Preconditions

•
•

The professor has logged in the system.
The professor is in the students list section.

12

This concept was mentioned as: the professor “validates” an activity, but to ensure the understanding
of the use case, it will be called “evaluate”.
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Actors

•

There is at least one activity solved by the student.

•
•

Professor
System

Normal case
steps

1. The professor indicates the student, whose resolution
he/she wants to see, by clicking his/her “Resolució”
button.
2. The system displays the professor the timeline with the
activities already solved by the corresponding student.
3. The professor indicates what activity he/she wants to
evaluate, by clicking the month’s box where it is located.
4. The system displays the professor the resolution of the
activity chosen and asks him/her to evaluate it.
5. The professor indicates what fields of the activity have
been solved correctly and which ones wrongly, by clicking
in each one and then clicking the correct or wrong button.
6. The system asks the professor to introduce any comments
for the student.
7. The professor introduces any comments for the student.
8. The professor submits the evaluation of the activity.
9. The system checks and validates that each field has been
evaluated.
10. The system notifies the student of a new evaluation of one
of his/her solved activities.

Alternatives

7.1. The professor does not introduce any comments for the
student.
8.1. The professor cancels the evaluation of the activity, by
clicking the back button represented as an arrow.

Exceptions

9.1. The system does not validate the evaluation of the
activity for fields missing of being evaluated.
10.1. The system does not notify the student of a new
evaluation of one of his/her solved activities.

Outcome

The system displays the professor the timeline with the
activities solved by the student, but with the activity already
evaluated greyed out.
Table 9. Sixth use case, the professor evaluates an activity.

Use case name

UC-07: The system notifies the student of a new
correction
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Trigger

The professor has evaluated an activity from the student.

Preconditions

•
•

The student has logged in the system.
The student is in the play screen.

Actors

•
•

Student
System

Normal case
steps

1. The system notifies the student of a new evaluation of one
of his/her solved activities.

Alternatives

Exceptions

1.1. The system does not notify the student of a new
evaluation of one of his/her solved activities.

Outcome

The system displays the student, in the play screen, the bell
icon with a red dot, indicating that there is a new notification.

Table 10. Seventh use case, the system notifies the student of a new correction.

Use case name

UC-08: The student reviews an activity

Trigger

The student has been notified of a new correction or wishes to
review an activity already solved.

Preconditions

•
•

The student has logged in the system.
The student is in the play screen.

Actors

•
•

Student
System

Normal case
steps

1. The student indicates any of the months, by clicking its
box, where the activity he/she wants to check or review is
located.
2. The system displays a dropdown list with the activities for
that month.
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3. The student indicates which activity’s correction wants to
check, which will be the ones with the box painted and an
eye icon, or just review, which will be the ones with just
the box painted.
Alternatives
Exceptions
The system displays the student the activity chosen with its
correction or resolution.

Outcome

Table 11. Eighth use case, the student reviews an activity.

Use case name

UC-09: The professor creates a new event

Trigger

The professor wishes to add more gameplay.

Preconditions

•
•

The professor has logged in the system.
The professor is in the “Esdeveniments” screen.

Actors

•
•

Professor
System

Normal case
steps

1. The professor indicates that he/she wants to create a new
event, by clicking the “Crear nou” button.
2. The system asks the professor to introduce the name of the
event and its effects and duration.
3. The professor indicates the name of the event and its
effects and duration.
4. The professor sends the petition to create the event, by
clicking the “Crear ara” button.
5. The system checks and validates the data introduced by the
professor.

Alternatives

4.1. The professor cancels the petition to create the event, by
clicking the back button represented as an arrow.

Exceptions

5.1. The system does not validate the data introduced by the
professor, because one or more fields are blank.
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The system displays the professor the events with the new
created one.

Outcome

Table 12. Nineth use case, the professor creates a new event.

Use case name

UC-10: The user looks at the leaderboard

Trigger

The user wishes to check his/her position in the leaderboard or
the one from his/her classmates.

Preconditions

Actors

•
•

The user has logged in the system.
The student is in the play screen and the professor in the home
screen.

•
•

User (student or professor)
System

Normal case
steps

1. The user indicates that he/she wants to access the
leaderboard section, by clicking the “Classificació”
button.
2. The system displays the user the leaderboard, sorted by the
level of experience in ascending order.
3. The user indicates any of the other available criteria in
which he/she wants to sort the leaderboard.

Alternatives

3.1. The user is satisfied with the current order of the
leaderboard.

Exceptions

Outcome

The system displays the user the leaderboard, sorted by the
criterion indicated by the user.
Table 13. Tenth use case, the user looks at the leaderboard.

Use case name

UC-11: The student purchases an item
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Trigger

The student wishes to customise his/her office room.

Preconditions

•
•

The student has logged in to the system.
The student is in the play screen.

Actors

•
•

Student
System

Normal case
steps

1. The student indicates that he/she wants to access the item
shop section, by clicking the “Tenda d’elements” button.
2. The system displays the student the item shop, with all its
items and cost.
3. The student indicates any of the items which he/she wants
to purchase.
4. The system checks and validates that the student has
enough redeemable points or level of experience to
purchase the corresponding item.
5. The system asks the student to indicate where he/she wants
to place the item in the office.
6. The student indicates where he/she wants to place the item.

Alternatives

3.1. The student cancels the decision to purchase the item,
by clicking the back button represented as an arrow

Exceptions

4.1. The system does not validate the purchase of the item,
because the student does not have enough redeemable
points or level of experience.

Outcome

The system displays the student his/her office with the new
item purchased placed in the place indicated by him/her.
Table 14. Eleventh use case, the student purchases an item.

Use case name

UC-12: The professor emails another professor

Trigger

The professor wishes to communicate to another professor
something.

Preconditions

•

The professor has logged in the system.
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Actors

•

The professor is in the home screen.

•
•

Professor
System

Normal case
steps

1. The professor indicates that he/she wants to access the
email section, by clicking the “Correu” button.
2. The system displays the professor the email inbox, with all
possible actions.
3. The professor indicates that he/she wants to send an email,
by clicking the “Nou” button with the plus symbol.
4. The system asks the professor to introduce the recipient
and the subject, and also the body of the email.
5. The professor introduces the recipient, the subject and the
body of the email.
6. The professor indicates the send of the email.
7. The system checks and validates that all fields have been
filled.

Alternatives

6.1. The professor cancels the decision to send the email, by
clicking the back button represented as an arrow.

Exceptions

7.1. The system does not validate the send of the email,
because there are fields that are blank.

Outcome

The system has sent the email to the indicated recipient and
displays the professor the email inbox.
Table 15. Twelfth use case, the professor emails another professor.

Use case name

UC-13: The user participates in the forum

Trigger

The user has an enquiry or a reply to one.

Preconditions

•
•

The user has logged in the system.
The user is in the “Fòrum” screen.

Actors

•
•

User (student, professor or designer)
System

54

Design of a learning system for accounting using gamification

Normal case
steps

1. The user indicates that he/she wants to create a new
conversation, by clicking the “Nova” button, or reply to
one, by clicking the message icon of the corresponding
conversation.
2. The system asks the user to introduce a title and a body for
the enquiry, or just the body for a reply.
3. The user indicates the title and the body for his/her
enquiry, or just the body for his/her reply.
4. The user submits the creation of a new conversation, or the
reply to one of them.
5. The system checks and validates that all fields have been
filled.

Alternatives

4.1. The user cancels the creation of a new conversation or
the reply, by clicking the back button represented as an
arrow.

Exceptions

5.1. The system does not validate the creation of a new
conversation or the reply, because some fields are blank.

Outcome

The system displays the user the forum with his/her new
conversation or reply being highlighted.
Table 16. Thirteenth use case, the user participates in the forum.
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5.5 Traceability Matrix
It consists of a table, the next one, Table 17, showing the objectives of the system, the functional requirements and the use cases, all of them
identified. But they do not appear in any way, but the purpose of this matrix is what its own name indicates, to draw a path between the objectives,
the requirements necessary to achieve them, and the use cases where the existence of the requirements is expressed. So, this is a way to trace a path
between these three big elements of this project, and thus ensure that everything that has been done has a joint coherence.
It is important to stand out that the requirements’ description and the use cases’ titles that appear more than once in some of the objectives, have
not been described again, in order to give a clearer format and make the content more understandable. At the same time, linked to what was
commented in 5.4 Use Cases, the use cases that should be similar to some of the trivial ones exposed before, are indicated in italics.
Objective

Requirement

Use case

ID

Description

ID

Description

ID

Obj. 1

The
users
must
authenticate to the
system.

FR-01

The system must allow users to log in with their
university credentials by entering their username and
password.

UC-01

User logs
system.

FR-08

The system must allow players to solve the activities in
the timeline, by selecting the activities from the months
chronologically.

UC-05

The student solves an
activity.

Obj. 2

Serve
as
a
complementary method
for the students to learn
the accounting worked
in
the
university
subjects.

FR-09

The system must allow players to see the resolution of
past activities on the timeline.

UC-08

The student reviews
an activity.
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Obj. 3

FR-13

The system must allow players to see the on-going
events, their end date and their effects.

Like UC-03

The professor looks at
the activities

FR-16

The system must allow players to see the materials
attached to an activity from the timeline.

Like UC-03

---

FR-24

The system must allow students to see professors’
corrections for the activities they solved.

UC-08

---

FR-25

The system must allow students and professors to see all
the forum conversations.

Like UC-03

---

FR-26

The system must allow students and professors to create
new conversations and participate on all of them by
replying to them.

UC-13

The user participates
in the forum.

FR-04

The system must allow players to see the timeline, with
its activities, of the current financial year.

Like UC-03

FR-08

---

UC-05
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FR-12

The system must notify players when new events start.

Like UC-07

The system notifies
the student of a new
correction.

FR-13

---

Like UC-03

---

FR-16

---

Like UC-03

---

The system must allow users to see the leaderboard and
sort it by four criterions: student name, level of
experience, accumulated redeemable points and book
value.

UC-10

The user looks at the
leaderboard

FR-20

The system must allow players to see students’ avatars
through the leaderboard.

Like UC-03

---

FR-23

The system must notify students when any activity
solved by them is validated by the professor.

UC-07

---

FR-24

---

UC-08

---

FR-25

---

Like UC-03

---

Capture the attention of FR-17
the target audience to
learn accounting in a
more dynamic way.
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FR-26

Obj. 4

---

UC-13

---

Like UC-03

---

FR-28

The system must allow players to see the item shop.

FR-29

The system must allow players to purchase items on the
item shop.

UC-11

The student purchases
an item

FR-30

The system must allow players to see completed and
uncompleted tasks.

Like UC-03

---

FR-31

The system must notify players when new tasks appear.

Like UC-07

---

FR-32

The system must allow players to create and edit an
avatar, but also to skip the process.

UC-02

The user creates a new
avatar.

FR-33

The system must allow players to see the badges
available to achieve and its progress.

Like UC-03

---

---

UC-05

---

---

UC-08

---

Encourage
decision- FR-08
making
within
an
organization.
FR-09
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Obj. 5

Encourage users to
improve
their
knowledge
of
accounting.

FR-13

---

Like UC-03

---

FR-16

---

Like UC-03

---

FR-17

---

UC-10

---

FR-20

---

Like UC-03

---

FR-24

---

UC-08

---

FR-28

---

Like UC-03

---

FR-30

---

Like UC-03

---

FR-33

---

Like UC-03

---

FR-09

---

UC-08

---

FR-16

---

Like UC-03

---

FR-17

---

UC-10

---
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Obj. 6

Serve
as
a
complementary method
for the professors to
prepare lessons and ask
for homework.

FR-20

---

Like UC-03

---

FR-24

---

UC-08

---

FR-28

---

Like UC-03

---

FR-30

---

Like UC-03

---

FR-33

---

Like UC-03

---

FR-02

The system must allow professors to see the activities
present in it from the activities list.

UC-03

---

FR-03

The system must allow professors to see the timeline,
with its activities, that they are building.

Like UC-03

---

FR-05

The system must allow professors to add and remove
activities from the timeline.

UC-04

The
professor
prepares the game

FR-06

The system must allow professors to establish a
countdown for the activities that are being added to the
timeline.

UC-04

---
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FR-07

The system must allow professors to attach materials to
any of the activities that are being added to the timeline.

UC-04

---

FR-10

The system must allow professors to see the list of events
present in it and which ones are enabled.

Like UC-03

---

FR-11

The system must allow professors to add, remove, edit,
enable and disable events from the events list.

UC-09

The professor creates
a new event

FR-14

The system must allow professors to see the list of
materials uploaded in it.

Like UC-03

---

FR-15

The system must allow professors to add, remove and
edit materials from the materials list.

Like UC-09

---

FR-21

The system must allow professors to see students’
resolutions to the activities through the students list.

Like UC-03

---

FR-25

---

Like UC-03

---

FR-26

---

UC-13

---
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Obj. 7

Allow the professors to
monitor
the
performance
and
involvement of their
students. Also, to keep
track of their students.

FR-27

The system must allow professors to communicate to
other professors by email.

UC-10

The professor emails
another professor.

FR-17

---

UC-10

---

FR-18

The system must allow professors to see the students list.

Like UC-03

---

FR-19

The system must allow professors to see students’ avatars
through the students list.

Like UC-03

---

FR-21

---

Like UC-03

---

FR-22

The system must allow professors to evaluate, comment
and validate any activity solved from the students’
resolutions.

UC-06

The
professor
evaluates an activity

FR-25

---

Like UC-03

---

FR-26

---

UC-13

---

FR-17

---

UC-10

---
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Obj. 8

Anticipate
misunderstood
knowledge in
before exams.

FR-21

---

Like UC-03

---

FR-22

---

UC-06

---

FR-25

---

Like UC-03

---

FR-26

---

UC-13

---

class

Table 17. Traceability matrix.
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7 Accounting Fundamental Concepts
From now on, the accounting part of this project starts. The following sections will
address different topics that have been considered fundamental to understand the overall
design of the serious game. This part will end with the different activities described.

7.1 Balance Sheet
The balance sheet is an accounting statement that reflects the patrimonial situation of a
company. It is said to be one photograph of the worth of a company, taken at a certain
time in the life of the company. It represents the beginning and the end of the uptake
accountant. It is a state of synthesis.
The balance sheet is formed by two parts:
•

Assets: they are goods, rights and other resources financially controlled by the
company, resulting from past events, of which the company is expected to get
benefits or economic returns in the future. It is also called: economic structure,
destination, investments or working capital. Assets are divided into:
o Non-current assets: those with an expiration greater than one year, such
as: property, plant and equipment, intangible assets, non-current
investments, investment property….
o Current assets: those with an expiration lower than one year, such as:
inventories, trade and other receivables, current investments, cash and
cash equivalents, ….

•

Liabilities: they are current obligations arising as a result of past events, which to
extinguish them the company hopes to get rid of resources that can produce
benefits or economic returns in the future. It is also called: financial structure,
origin, financing or sources of financing. Liabilities are divided into:
o Non-current liabilities: those with an expiration greater than one year, such
as: non-current payables, non-current provisions, ….
o Current liabilities: those with an expiration lower than one year, such as:
current payables, suppliers, public entities….
Equity: it is the residual part that remains free when the assets subtract the
liabilities. Somehow it represents the money that the entrepreneur has invested in
the company. It consists of the following elements:
o Capital, or initial contribution made at the beginning of the activity.
o Reserves, are benefits not withdrawn by the entrepreneur.
o Profit or loss, that when it is profit, the self-financing capacity of the
company increases.

•

The accounting of a company is mainly recorded in 3 accounting books:
•
•
•

General journal.
General ledger.
Inventory and annual accounts.
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7.2 General Journal
The general journal is a mandatory book for all the companies, as well as the inventory
and annual accounts book. The general journal book will gather the accounting events
that are generated in the company, because all the transactions that the company does are
recorded in chronological order (daily) in this book.
The annotations present in this book are called accounting entries (or journal entries) and
they have the aspect of the following figure, Figure 11.

Figure 1113. Merchandise purchase accounting entry.

This is the format of an accounting entry used to teach accounting concepts, but in the
official general journal book, it must also present the entry number and the date of the
recording.
Anyway, the elements visible in this first figure are the explained next:
•

•

•

In the central column there are the account names involved in the transaction. The
reason of having them in the left or right side of the letter “a” will be explained
after this piece of explanation about the Figure 11.
The second and penultimate column have the account number of the account
names in the central column, which are defined in the PGC. They are used to
specify the source and destination of the monetary items.
The first and last column indicate the cost of each account, based on the generated
transaction.

Talking about the central column, there are two sides:
•
•
•

Left side: it is called debit and when recording a transaction, asset increases,
liability decreases, equity decreases and expenses go here.
Right side: it is called credit and when recording a transaction, asset decreases,
liability increases, equity increases and incomes go here.
Letter “a”: it is just used as a separator between the debit and credit sides.

Having explained the most theoretical and important part of an accounting entry, it’s time
to explain, at least, what transaction is happening in this example or in this Figure 11. As
a company we are purchasing merchandise, and the account name called Compres is the
one that reflects this situation. Then there is the pertinent input VAT for this purchase,
and the account name corresponding to this is the one called IVA Suportat. Finally, on the
right side there is the total cost of the purchase, which is not paid in cash, but a debt is
generated with the supplier, and the account name that represents it is the called
Proveïdors. So, we have:
13

Figure extracted from Accounting Fundamentals subject materials.
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•
•
•

An expense (debit) for the purchase of merchandise with a cost of 2.300 €.
(Compres).
An asset increase (debit) for the VAT of the purchase with a cost of 483 €, which
is the 21%. (IVA Suportat).
A liability increase (credit) for the pending payment of the purchase, with the cost
being the sum of both previous accounts, so 2.783 €. (Proveïdors).

7.3 General Ledger
The general ledger is the book, which is not mandatory, that gathers all the costs recorded
in the general journal, classified by accounts. Each account is a representative state of the
evolution and the situation of an equity element. The representation is as the next figure,
Figure 12, as a T shape:

Figure 1214. Physical aspect of an account in the general ledger.

The costs of every transaction that is recorded in the general journal, should be transferred
to the corresponding account in the general ledger (ledger account), having here also the
credit and debit sides. So, the rules that must be respected would be:
•
•
•

Every record in the general ledger must correspond to an accounting entry
recorded previously in the general journal.
All accounting entries from the general journal must be transferred to the general
ledger.
The record to the general ledger must be made on the same side as the account
name occupies in the general journal.

7.4 Inventory and Annual Accounts
The inventory and annual accounts book is an accounting document, which is mandatory,
that consists of the next documents:
•
•
•
•
14

Detailed opening balance sheet of the company.
Sums and trial balance sheet with a maximum quarterly frequency.
Inventory at the ending accountant period.
A copy of the annual accounts.

Figure extracted from Accounting Fundamentals subject materials.
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The annual accounts include:
•
•
•
•
•

Balance sheet: reflects the situation of the company in a certain moment of time.
Profit and loss statement: collects the profit or loss of the financial year.
Statement of changes in equity: variations produced in the equity due to the
changes of the accounts that make it up.
Statement of cash flow: variations in cash, cash inflows and outflows and banks.
Annual memory: completes and expands the information.

There are regulations that estipulate which companies must formulate all the documents
or just a few, or some companies that can do a shortened version of the documents.

8 Accounting Period
The accounting period is formed by the following stages:
•
•
•
•
•
•

Accounting opening.
Representation of the transactions.
Sums and trial balance sheet.
VAT settlement.
Regularization and profit or loss determination.
Accounting closing and elaboration of the annual accounts.

But the in-game flow will not include the elaboration of the annual accounts, as something
that can be solved. And the reason for this is that the accounting subjects addressed in this
project just teach these materials in a theoretical way.

8.1 Accounting Opening
A detailed initial inventory should be done, and then there should be the opening entry,
which has to be recorded in the general journal, and in the general ledger afterwards.
However, it has been decided that the accounting period will already be started from
where the students will start solving the activities, as it will give more freedom when it
comes to establishing a flow of activities, because there can be already initial data given
with incomes and expenses, which can be used to prepare activities later, for example.

8.2 Representation of the Transactions (Accounting Fundamentals)
This section will include all possible transactions regarding the Accounting Fundamentals
subject which could appear in the in-game flow. The different transactions may be
explained by different ways, depending on what has to be explained, in order to have a
more consistent explanation.
It is really important to point out that some transactions have concrete particularities that
will not be described here, in order to not make the project become heavy reading.
Accounting is a very large field and every element inside of it has a lot of details, which
are learned in the subjects but as it has been said, they will not be described here. But that
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does not annul the fact that the serious game will incorporate some of these details, in
order to help the student to solve the different situations.

8.2.1 Purchases and Sales
The general case for a purchase is the one already explained in the Figure 11 and it will
also appear as the first one in the following table. But it is important to stand out that there
is other type of purchases, such as purchasing “Other supplies purchased” and “Raw
materials purchased”, which will work the same way. This table, Table 18, exposes
different cases that could happen regarding a purchase, and what accounting names are
generated and in which side of an accounting entry they go.

Case / Situation

Merchandise purchase

Discount for the
volume of the
transaction

When returning
merchandise for bad
quality or price
differences

Account name
generated

Account nature

Debit / Credit
side

Merchandise
purchased

Expense

Debit

Input VAT

Asset

Debit

Suppliers

Liability

Credit

Suppliers

Liability

Debit

Volume discounts

Income

Credit

Input VAT

Asset

Credit

Suppliers

Asset

Debit

Purchase returns
and similar
transactions

Income

Credit

Input VAT

Asset

Credit

Suppliers

Liability

Debit
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Discount for prompt
payment

Prompt payment
discounts on
purchases

Income

Credit

Cash

Asset

Credit

Input VAT

Asset

Credit

Table 18. Situations regarding a purchase and its accounting effects.

Talking about sales, the general case would be, again, the first that appears in the next
table, Table 19, where there are also other situations or cases shown. And there is also
other type of sales, such as “Finished goods sold”, “Semi-finished goods sold”, “Byproducts and waste sold” and “Services rendered”, which will work as the general case.

Case / Situation

Merchandise sale

Discount for the
volume of the
transaction

When returning
merchandise for bad
quality or price
differences

Account name
generated

Account nature

Debit / Credit
side

Trade receivables

Asset

Debit

Merchandise sold

Income

Credit

Output VAT

Liability

Credit

Volume discounts

Expense

Debit

Output VAT

Liability

Debit

Trade receivables

Asset

Credit

Sales returns and
similar transactions

Expense

Debit

Output VAT

Liability

Debit

Trade receivables

Asset

Credit
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Discount for prompt
payment

Cash

Asset

Debit

Prompt payment
discounts

Income

Debit

Output VAT

Expense

Debit

Trade receivables

Asset

Credit

Table 19. Situations regarding a sale and its accounting effects.

8.2.2 Changes in the Inventories
In order to adjust the goods for resale at the end of the accountant period, the beginning
inventory must be written off, which is to put it in the credit side, and the ending inventory
must be registered by putting it in the debit side. The difference between these two values
or costs is the account named “changes in inventories”.

8.2.3 Transactions with Containers and Packaging
When purchasing merchandise with containers that have the faculty of being returned,
the total VAT is registered, that is the VAT from the merchandise plus the one from the
containers. The accounting entry that has to be registered is represented next, in Table 20,
using the same format as previous tables, because there are also situations regarding what
happens with the containers.

Case / Situation

Merchandise purchase
with containers

Account name
generated

Account nature

Debit / Credit
side

Merchandise
purchased

Expense

Debit

Containers and
packaging
returnable to
suppliers

Liability

Debit

Input VAT

Asset

Debit

Suppliers

Liability

Credit
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When containers are
returned

When containers are
finally kept

Suppliers

Liability

Debit

Containers and
packaging
returnable to
suppliers

Liability
(subtracting)

Credit

Input VAT

Asset

Credit

Other supplies
purchased

Expense

Debit

Containers and
packaging
returnable to
suppliers

Liability
(subtracting)

Credit

Table 20. Situations regarding a purchase with containers and its accounting effects.

There would also be the case where a part of the containers is returned while keeping the
other part. In that case, a combination of the two last situations from the previous table
would occur, which is registering the “other supplies purchased” account and writing off
the containers and packaging returned to the suppliers.
In order to make the reader be comfortable reading this project and to not be repetitive,
there are the same situations when having a sale with containers and packaging involved,
and it is not going to be exposed the same way as before for sake of brevity. The side of
the accounts would just be swapped and the account names would be:
•
•
•
•
•

“Trade receivables” instead of “Suppliers”.
“Merchandise sold” instead of “Merchandise purchased”.
“Containers and packaging returnable by costumers” instead of “Containers and
packaging returnable to suppliers”.
“Output VAT” instead of “Input VAT”.
“Containers and packaging sold” instead of “Other supplies purchased”.

8.2.4 Advances
When ordering merchandise to suppliers, they might ask the buyer for an advance, and in
that case, it would also include VAT. Then, when the merchandise arrives, the VAT that
will appear in the invoice would be the total subtracting the one that has already been
registered in the advance operation. The accounting situation is presented in the next
table, Table 21.
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Case / Situation

Account name
generated

Account nature

Debit / Credit
side

Advances to
suppliers

Asset

Debit

Input VAT

Asset

Debit

Banks and financial
institutions,
demand current
accounts

Asset

Credit

Merchandise
purchased

Expense

Debit

Input VAT

Asset

Debit

Advances to
suppliers

Asset

Credit

Suppliers

Liability

Credit

Advance operation

Merchandise purchase

Table 21. Situations regarding a purchase with an advance and its accounting effects.

There are the same situations when a customer makes an advance, and the side of the
accounts would just be exchanged and the account names would be:
•
•
•
•

“Advances from customers” instead of “Advances to suppliers”.
“Trade receivables” instead of “Suppliers”.
“Merchandise sold” instead of “Merchandise purchased”.
“Output VAT” instead of “Input VAT”.

8.2.5 Impairment of Inventories
This element is generated when there is evidence that the inventories have lost value or
have suffered a depreciation. The cost of the impairment is calculated comparing the
acquisition price of the inventories, and its net realizable value, which considers the total
amount of money an asset might generate upon its sale, less a reasonable estimate of the
costs, fees, and taxes associated with that sale or disposal.
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This accountant situation is registered at the end of the financial year, but before, the
impairment of inventories of the previous year has to be closed (in case it exists). The
next table, Table 22, shows the treatment for these cases.

Case / Situation

Closing of previous
year impairment of
inventories

Current year
impairment of
inventories

Account name
generated

Account nature

Debit / Credit
side

Impairment of
inventories

Asset
(subtracting)

Debit

Reversal of
impairment of
inventories

Income

Credit

Impairment losses
on inventories

Expense

Debit

Impairment of
inventories

Asset
(subtracting)

Credit

Table 22. Accounting effects for the impairment of inventories.

8.2.6 Discount/Negotiation of Trade Bills
The common trade bills are: bill of exchange, promissory note and check. This situation
consists in delivering the trade bills to the bank in order to make them manage its
collection. The bank makes us an advance of the cost but taking away the expenses, which
are:
•
•

Interests, due to the advance.
Commissions and other expenses (VAT only on commissions).

The sequence of accounting entries for this situation is exposed in the following table,
Table 23, starting from a general sale, that it has already been described, so it won’t appear
here again.

Case / Situation

Trade receivables turn
into trade bills

Account name
generated

Account nature

Debit / Credit
side

Trade bills in
portfolio

Asset

Debit

Trade receivables

Asset

Credit
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Discounted trade
bills

Asset

Debit

Trade bills in
portfolio

Asset

Credit

Cash

Asset

Debit

Interest on
discounted bills and
factoring
transactions

Expense

Debit

Banking and
similar services

Expense

Debit

Input VAT

Asset

Debit

Payables,
discounted trade
bills

Liability

Credit

When delivering the
trade bills to the bank

When the bank makes
us the advance

Table 23. Accounting effects for the discount of trade bills.

Once here, the company must wait for the client to pay at the expiry date of the trade bills.
But then, different scenarios could be presented, and each of them is described next, in
Table 24.

Case / Situation

The client fulfils the
payment

Cancel
accounts

Account name
generated

Account
nature

Debit / Credit
side

Payables,
discounted trade
bills

Liability

Debit

Discounted trade
bills

Asset

Credit

* Same accounting entry as first case *
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When
there is
past due

Past due trade bills

Asset

Debit

Banking and
similar services

Expense

Debit

Input VAT

Asset

Debit

Cash

Asset

Credit

Return

Cancel
accounts

Return
When the
client is in
state of
insolvency

* Same accounting entry as first case *

Doubtful trade
receivables

Asset

Debit

Banking and
similar services

Expense

Debit

Input VAT

Asset

Debit

Cash

Asset

Credit

Impairment losses
on trade
receivables

Expense

Debit

Impairment of
trade receivables

Asset
(subtracting)

Credit

Impairment

Cancel
accounts
When the
client is in
bankruptcy

* Same accounting entry as first case *

Losses on
irrecoverable trade
receivables

Expense

Debit

Banking and
similar services

Expense

Debit

Return

76

Design of a learning system for accounting using gamification

Input VAT

Asset

Debit

Cash

Asset

Credit

Table 24. Situations at the expiry date of trade bills and its accounting effects.

There are also the trade bills in debt collection management, where the bank does not
make us an advance, but it only waits until the expiry date of the trade bill and manages
its collection. In this case the accounting entries would be:
•
•
•
•

The general sale.
Same as “Trade receivables turn into trade bills” situation from Table 23.
Same as “When delivering the trade bills to the bank” situation from Table 23, but
“Trade bills in debt collection management” instead of “Discounted trade bills”.
At the expiry date, same cases as before, exposed in the next table, Table 25.

Case / Situation

The client fulfils the
payment

When the client does not
pay

Account name
generated

Account
nature

Debit / Credit
side

Cash

Asset

Debit

Banking and
similar services

Expense

Debit

Input VAT

Asset

Debit

Trade bills in debt
collection
management

Asset

Credit

Non-payment15

Asset / Expense

Debit

Banking and
similar services

Expense

Debit

Input VAT

Asset

Debit

15

It will be “Past due trade bills”, “Doubtful trade receivables” (with its impairment) or “Losses on
irrecoverable trade receivables”, depending on what happened to the client.
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Trade bills in debt
collection
management

Asset

Credit

Banks and
financial
institutions,
demand current
accounts

Asset

Credit

Table 25. Situations at the expiry date of trade bills in debt collection management and its accounting effects.

8.2.7 Personnel
The table that is presented next, Table 26, consists of all possible situations that involve
the salaries of the personnel, being the first case the general one of registering the monthly
salaries.

Case / Situation

Monthly recording of
the salaries

Account name
generated

Account nature

Debit / Credit
side

Salaries and wages

Expense

Debit

Social Security
payable by the
company

Expense

Debit

Social Security,
payables

Liability

Credit

Taxation
authorities,
withholding tax

Liability

Credit

Banks and financial
institutions,
demand current
accounts

Asset

Credit

Salary advances

Asset

Debit
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When the worker asks
for an advance (in the
monthly recording it
will be compensated
at the credit side)

Banks and financial
institutions,
demand current
accounts

Asset

Credit

* Same as first case but “Salaries payable” instead of
“Banks and financial institutions, demand current
accounts” *

When the company
does not pay the
salaries

Non-current /
Current loans to
personnel

Liability

Debit

Banks and financial
institutions,
demand current
accounts

Asset

Credit

Banks and financial
institutions,
demand current
accounts

Asset

Debit

Non-current /
Current loans to
personnel

Liability

Credit

Income from loans

Income

Credit

Issuing

When
issuing a
loan to
the
worker
Returning
(with
interests)

Table 26. Situations regarding the payment of the salaries to the personnel and its accounting effects.

8.2.8 Impairment of Trade Receivables
It is registered to cover the probable insolvency of the client. The following table, Table
27, exposes all type of situations related to the impairment of trade receivables.

Case / Situation

When
managing

Separate
defaulters

Account name
generated

Account
nature

Debit / Credit
side

Doubtful trade
receivables

Asset

Debit
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individually
the clients

from the
rest

Recording
the loss

Cancel
account
The client
definitely
does not pay
Close
impairment

Collection
and loss
The client
pays just a
part

Close
impairment
(total part)

Trade receivables

Asset

Credit

Impairment losses
on trade
receivables

Expense

Debit

Impairment of
trade receivables

Asset
(subtracting)

Credit

Losses on
irrecoverable trade
receivables

Expense

Debit

Doubtful trade
receivables

Asset

Credit

Impairment of
trade receivables

Asset
(subtracting)

Debit

Reversal of
impairment of
trade receivables

Income

Credit

Banks and
financial
institutions,
demand current
accounts

Asset

Debit

Losses on
irrecoverable trade
receivables

Expense

Debit

Doubtful trade
receivables

Asset

Credit

* Same accounting entry as “Close impairment” in
previous case *
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The client
pays all

* Same accounting entries as previous situation but without a loss *

Record a
general
impairment
if losses are
not
significant
individually

* Same accounting entry as “Recording the loss” in first case, at
31/12/X1, and another as “Close impairment” in the second situation
at 31/12/X2 *

Table 27. Situations regarding the impairment of trade receivables and its accounting effects.

8.2.9 Trade Provisions
The company creates a provision to cover possible expenses for sales returns, warranty
for repairs, overhauls and other similar concepts. The accounting entries are described
below, in Table 28.
Account name
generated

Account nature

Debit / Credit
side

Provisions for
onerous contracts /
other trade
operations

Expense

Debit

Trade provisions

Liability

Credit

Trade provisions

Liability

Debit

Surplus trade
provisions

Income

Credit

Case / Situation

Create estimated loss

Close previous year
loss

Table 28. Accounting effects for a trade provision situation.

8.2.10 VAT Settlement
It is an indirect tax levied on the transfer of goods or services. For a company, it is never
a profit or a loss, in fact, it is an asset (Input VAT) or a liability (Output VAT).
The first one is associated to the purchase and acquisition of goods and services, such as
the purchase of merchandise or the hire of an advertising service. Insurance, salaries and
interest are expenses not levied by this tax.
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The second one is associated to the sale of goods and services, such as the sale of
merchandise or any provision of services to third parties.
In some bills, the VAT is included in the cost of the transaction itself. So, the accountant
must separate the base cost of the transaction and its tax.
Generally, VAT is settled quarterly, and the accounting entries that must be recorded are
the ones exposed in the following table, Table 29.

Case / Situation

When output VAT >
input VAT

When input VAT >
output VAT

When the previous
case happens, the next
quarter is recorded…

Account name
generated

Account nature

Debit / Credit
side

Output VAT

Liability

Debit

Input VAT

Asset

Debit

Taxation
authorities, taxes
payable

Liability

Credit

Output VAT

Liability

Debit

Taxation
authorities,
receivable

Asset

Debit

Input VAT

Asset

Credit

Output VAT

Liability

Debit

Input VAT

Asset

Credit

Taxation
authorities,
receivable

Asset

Credit

Taxation
authorities, taxes
payable

Liability

Credit

Table 29. Accounting entries for the VAT settlement.
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Another important aspect are the dates related to the VAT settlement:
•
•
•
•

1st quarter: settled on 31 March and must be paid (if payable) before 20 April.
2nd quarter: settled on 30 June and must be paid (if payable) before 20 July.
3rd quarter: settled on 30 September and must be paid (if payable) before 20
October.
4th quarter: settled on 31 December and must be paid (if payable) before 30
January.

8.2.11 Sums and Trial Balance Sheet
It is a bookkeeping worksheet which expresses the sum of debit and credit sides of the
different accounts, and its corresponding balance. It is not a mandatory book, but it is
good to use in order to check the accounting and detect any possible errors.
In the game, it will be a special type of activity, as there will be only one way in which it
will be displayed to the player, and also, a unique way to solve it. Every in-game trimester
the system will ask the player to record the sums and trial balance sheet.
The system will display the player the first activity solved by him/her, and the player will
be able to move forward and backward between activities. He/she will have to select the
different accounts from a dropdown list, and introduce its sum, either credit or debit, so
he/she will have to know that income and expense accounts do not go here. The system
will be automatically generating the worksheet and introducing itself the balance for each
account.
Finally, when the player is done, the system will display the player the worksheet in the
same way as the following table, Table 30, and he/she will have the opportunity to make
any change before finally submitting the resolution of the activity.
SUMS AND TRIAL BALANCE SHEET
SUMS
ACCOUNTS

DEBIT

BALANCE
CREDIT

DEBIT

…
…
TOTAL
Table 30. Sums and trial balance sheet preview.
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8.2.12 Regularization of Incomes and Expenses
This is the next step after recording the VAT settlement and closing any amortisations,
provisions, impairments, …. It is an accounting process whose purpose is to obtain the
result of the company after the financial year.
This is obtained by closing the accounts of expenses and incomes, recording them in the
opposite side from where they “born”. On the other side, there is the profit or loss account
of net worth. The difference between both profit or loss accounts results in the profit/loss
of the period. This value is then used to calculate and record the corporate tax, explained
later in the Accounting Planning transactions.
In the game, it will be a special type of activity, as the sums and trial balance sheet is, and
for the same reasons. In this case, at the end of the financial year, the system will ask the
player to record the regularization of incomes and expenses.
In respect of how the system will display the player the information and how he/she will
have to solve it, it is exactly the same way as in the sums and trial balance sheet, but in
this case the player will have to know (even it is evident from the title) that here can only
go income and expense accounts.
The system will display the player the regularization with a common format of an
accounting entry. The calculation of the profit/loss of the period will remain in the hands
of the player.

8.2.13 Closing Accounting
The one before last activity, which will also be a special type, that will be done by the
player is the closing entry, where balances are transferred from a temporary account to a
permanent account. In order to not be repetitive, the way it will work and also the result
displayed to the player is exactly the same as with the regularization of incomes and
expenses.
Finally, after all these closing transactions or processes, the system will ask the student
to create the balance sheet. The way this will work is: the system displays the student the
closing and initial entries and asks him/her to choose the accounts from the dop-down,
write the balance of them and finally, select from another drop-down to which part of the
balance sheet the selected accounts go. Then, the system will create the balance sheet and
it will be displayed to the player, as is the culmination of the game, and shows what type
of company has the player built.

8.3 Study of the In-game Flow for Accounting Fundamentals
Up to now, all the transactions that have been presented are learned by the students in the
Accounting Fundamentals subject, so there are still all the transactions shown in the other
subject, which is Accounting Planning.
But it would be a good idea to start thinking about the in-game flow of these transactions.
That means, to study where these situations could be generated in the chronology of the
serious game. So, the user will start the accounting of an in-game company with what?
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And what will happen the day after recording the initial entry, and the next week, and at
the end of the financial period?
As previously said, the flow will start with the initial entry. So, the player will be provided
with an inventory of assets, liabilities and net worth elements, but also incomes and
expenses, that the in-game company have as a starting point. This inventory can be
displayed as a balance sheet in a graphical way, but also as plain text (just a few elements).
There is a type of transaction that can be used a lot, because of the different situations
that can be generated, which is the purchase or sale of merchandise. The reason of the
possibility of it being abundant is that all can start with a simple purchase or sale of
merchandise, but then it can appear:
•
•
•
•
•

Different types of discounts on both sides, meaning for a sale and a purchase.
The sale or purchase can come with containers.
There can be advances to suppliers or from costumers.
Trade bills can be presented.
Impairment of trade receivables due to doubtful trade receivables.

Following with this, there are also the trade provisions, which could be placed randomly
in the timeline, but it would be a great option to link some with a sale of merchandise that
has already happened. As an example, after two weeks of a sale of merchandise the
company expects that they will be returned, so a trade provision must be created.
It would be logic that the transaction related to the payment of the salaries to the personnel
appears every month. Therefore, in some months, that could be mixed up with advances
to the personnel and loans, and also situations where the company does not pay the
personnel.
Then, there are transactions that must be recorded at the end of the accounting period and
many of them will be explained throughout the project, but one that has already been
explained is the impairment of inventories, with the closing of the previous year one, and
creation of this year new one. This is one of the reasons to give the player some initial
accounts, because if there is given an impairment of inventories, he/she can make a
reversal, for example, at the end of the financial year. The impairment of inventories
would be combined with the changes in inventories.
Regarding the quarterly transactions or situations, there are two that have been explained,
being the first one really important, which is the VAT settlement. There would only be
one case possible, output VAT greater than input one, or vice versa. In any case, the player
must know the dates on which settle the VAT and also pay it. The second one is
elaboration of the sums and trial balance sheet, that has already been explained how it
will work.
Finally, there would be the regularization of incomes and expenses and the closing entry
that have been described with its details, finishing this way the game.
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8.4 Representation of the Transactions (Accounting Planning)
This section has the same purpose and format as the previous one, but the transactions
explained here are the ones that students learn in the subject of Accounting Planning.

8.4.1 Acquisition of Non-current Assets
8.4.1.1 Acquisition from Third Parties
The following table, Table 31, shows the accounting entry for an acquisition of a noncurrent asset from third parties, but the first situation describes the case where an advance
appears.

Case / Situation

When the company does an
advance

The
acquisition
itself

If paid in cash

Account name
generated

Account
nature

Debit / Credit
side

Advances for
intangible assets /
Advances for
property, plant and
equipment

Asset

Debit

Input VAT

Asset

Debit

Cash

Asset

Credit

Intangible assets /
Property, plant
and equipment /
Investment
property

Asset

Debit

Input VAT

Asset

Debit

Advances for
intangible assets /
Advances for
property, plant and
equipment

Asset

Credit

Cash

Asset

Credit
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If it remains
pending
payment

Current payables
to suppliers of
fixed assets / Noncurrent payables to
suppliers of fixed
assets

Liability

Credit

If payable
bills

Current bills
payable / Noncurrent bills
payable

Liability

Credit

In case there
are future
dismantlement
costs

Provisions for
dismantlement,
removal or
restoration of
fixed assets

Liability

Credit

Table 31. Accounting effects for an acquisition of a non-current asset.

8.4.1.2 Own Construction
Then there is the case where the asset is built by the company itself. The recording of the
different operations is exposed next, in Table 32.

Case / Situation

Expenses for the
construction

Activating the expenses at
the end of the year

Account name
generated

Account
nature

Debit / Credit
side

Any expense
incurred to build
the asset

Expense

Debit

Input VAT

Asset

Debit

Cash / Banks and
financial
institutions

Asset

Credit

Property, plant
and equipment
under construction

Asset

Debit
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Work carried out
by the company
for property, plant
and equipment in
progress

Income

Credit

* Same accounting entries as two previous cases for every year of construction with
new expenses *

When the
construction
is finished
(when the
amortisation
starts)

Activate
expenses of
this year

Formally
record the
construction

* Same accounting entry as “Activating the expenses at
the end of the year” *

Buildings/Or other
asset built

Asset

Debit

Property, plant
and equipment
under construction

Asset

Credit

Table 32. Accounting effects for the own construction of a non-current asset.

8.4.2 Amortisation of Fixed Assets
It expresses depreciation or loss of value of the fixed assets (except lands) and it is
irreversible and systematic. A fixed asset can lose value for the use of it, the pass of the
time, technological advances, among other causes.
An amortisation is calculated and recorded at the end of the financial year, using the
method accepted by the PGC called linear or constant. Every year, the cost of
amortisation is the same, and the formulas used are the ones described next:
•
•

Annual cost of amortisation: (acquisition price – residual value) / lifespan
Annual cost of amortisation: (acquisition price – residual value) * depreciation
tax

Residual value refers to the value the company expects to get for the sale of the asset,
when it is fully amortised. And the meaning of lifespan is the period of time the company
expects to use the asset.
The accounting entries to record for the amortisation of a fixed asset are exposed in the
following table, Table 33.

Case / Situation

Account name
generated
88

Account nature

Debit / Credit
side

Design of a learning system for accounting using gamification

Create estimated loss

Amortisation of
intangible assets /
Depreciation of
property, plant and
equipment / of
investment property

Expense

Debit

Accumulated
amortisation of
intangible assets /
Accumulated
depreciation of
property, plant and
equipment / of
investment property

Asset
(subtracting)

Credit

Table 33. Accounting entries for the amortisation of non-current assets.

8.4.3 Sale of a Non-current Asset
When the company sells the asset, the first accounting entry will consist in calculating its
accumulated amortisation until the sale date. Then, the accounting entry of the sale itself
would be the one exposed in the Table 34.
Account name
generated

Account nature

Debit / Credit
side

If it is
paid in
cash

Cash

Asset

Debit

If it is
pending
payment

Current / Noncurrent loans for
disposal of fixed
assets

Asset

Debit

Accumulated
amortisation of
intangible assets /
Accumulated
depreciation of
property, plant and
equipment / of
investment property

Asset
(subtracting)

Debit

Case / Situation

Asset sale
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Depends
on if it is
a gain or
a loss

Non-current asset

Asset

Credit

Output VAT

Liability

Credit

Losses / Gains on
non-current assets

Expense /
Income

Debit / Credit

Table 34. Accounting effects for the sale of a non-current asset.

In case that the derecognition of the asset was due to an accident, theft or similar
situations, the accounting entry would be just the accumulated amortisation, the loss and
the non-current asset account.

8.4.4 Lease
It is a contract outlining the terms under which one party agrees to rent an asset owned
by another party. It guarantees the lessee (the tenant), use of the property and guarantees
the lessor (the property owner) regular payments for a specified period in exchange.
The lessee will register the asset and the liability (debt) for the same cost, which will be
the major between:
•
•

Fair value of the asset (generally it is the market value).
Present value of rental quotes (including the purchase option in case it is a
financial leasing). It is the current value of a future sum of money of cash flows
given a specified rate of return (interest).

The different accounting entries that must be recorded are exposed next, in Table 35. The
asset will also have to be amortised, but the accounting entry is not described:

Case / Situation

Contract signing

Account name
generated

Account nature

Debit / Credit
side

Corresponding
asset

Asset

Debit

Current finance
lease payables

Liability

Credit

Non-current finance
lease payables

Liability

Credit
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Current finance
lease payables

Liability

Debit

Interest on payables

Expense

Debit

Input VAT

Asset

Debit

Cash

Asset

Credit

Non-current finance
lease payables

Liability

Debit

Current finance
lease payables

Liability

Credit

Quote

Reclassification

Table 35. Accounting effects for a lease.

In case of an operating lease, the lessee would record the leasing just as an expense (with
the input VAT), with the account name being “Leases and royalties”.

8.4.5 Impairment of Non-current Assets
In order to calculate the cost of the impairment of a non-current asset, it is the major value
between:
•
•

Book value: net value (from the balance sheet) of an asset, once subtracted the
accumulated amortisation and any other evaluative correction.
Recoverable value: it is the major between:
o Its fair value once subtracted the selling costs.
o Value-in-use: net present value of the cash flows generated by the asset as
it is currently being used by the owner.

The impairment would be closed or cancelled when the asset is sold. Then, in regards to
the impairment itself, the record of accounting entries would be the ones in Table 36.

Case / Situation

Account name
generated

Account nature

Debit / Credit
side

Create the impairment

Impairment losses
on intangible assets
/ property, plant
and equipment /
investment property

Expense

Debit
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When value is
recovered

Impairment of
intangible assets /
of property, plant
and equipment / of
investment property

Asset
(subtracting)

Credit

Impairment of
intangible assets /
of property, plant
and equipment / of
investment property

Asset
(subtracting)

Debit

Reversal of
impairment of
intangible assets /
of property, plant
and equipment / of
investment property

Income

Credit

Table 36. Accounting effects regarding the impairment of non-current assets.

8.4.6 Guarantees
They are cash delivered or received as security for compliance obligation. They are not
taxed by VAT, and the recording of this situation is described in the next table, Table 37.

Case / Situation

For extended
guarantees

For received
guarantees

Account name
generated

Account nature

Debit / Credit
side

Non-current /
Current guarantees
extended

Asset

Debit

Cash

Asset

Credit

Cash

Asset

Debit

Non-current /
Current guarantees
received

Liability

Credit
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Non-compliance of
extended guarantees

Non-compliance of
received guarantees

Other operating
losses

Expense

Debit

Non-current /
Current guarantees
extended

Asset

Credit

Non-current /
Current guarantees
received

Liability

Debit

Income from other
services

Income

Credit

Table 37. Accounting effects regarding the extended and received guarantees.

In the situation where the obligation has been complied, the accounting entry would be
the reverse of the case where the extended or received guarantee is created.

8.4.7 Incorporation of a Company
The next table, Table 38, shows the different situations generated due to the incorporation
of a public limited company.

Case / Situation

Shares issued at a
nominal price

Account name
generated

Account nature

Debit / Credit
side

Shares or equity
holdings issued

Liability
(subtracting)

Debit

Share capital

Net worth

Credit

Subscribed shares

Liability
(subtracting)

Debit

Shares or equity
holdings issued

Liability
(subtracting)

Credit

Cash

Asset

Debit

Shareholders agree to
contribute the money
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Shareholders release
the money (shares
must be fully
subscribed and
registered at a 25% at
least)

The company asks to
register the uncalled
capital

When the shareholder
registers the money

Part (or all) of the
shares that have not
found any shareholder

Uncalled capital

Net worth
(subtracting)

Debit

Subscribed shares

Liability
(subtracting)

Credit

Receivable on
called-up capital

Asset

Debit

Uncalled capital

Net worth
(subtracting)

Credit

Cash

Asset

Debit

Receivable on
called-up capital

Asset

Credit

Share capital

Net worth

Debit

Shares or equity
holdings issued

Liability
(subtracting)

Credit

Table 38. Accounting effects for the incorporation of a public limited company.

With respect to limited companies, the law demand that the capital must be fully
subscribed and registered when incorporating the company. Then, the accounting entries
would be the ones exposed in the next table, Table 39.

Case / Situation

Shares issued at a
nominal price

Shares are registered

Account name
generated

Account nature

Debit / Credit
side

Shares or equity
holdings issued

Liability
(subtracting)

Debit

Share capital

Net worth

Credit

Cash

Asset

Debit
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Shares or equity
holdings issued

Liability
(subtracting)

Credit

Table 39. Accounting effects for the incorporation of a limited company.

In case of an individual or self-employed entrepreneur, the accounting entry would be
directly “Cash” to “Capital”, but the serious game that is going to be designed will not
contemplate this situation as an option.

8.4.8 Reserves and Capital Increase
Reserves are net worth elements, that represent the profit not distributed. There are a few:
•
•
•
•

The legal reserve is demanded by the law, and it has to be a 10% of the profit,
with a 20% of the capital as a limit.
The voluntary reserve is decided by the company (it can be 0%).
The statutory reserve is defined in the society statues.
The share premium or additional paid-in capital is the quantity that new
shareholders release over the nominal price of the shares.

To know the percentage of the share premium, the theoretical value of the share is
calculated, which is the result of dividing the net worth by the number of shares.
Generally, in a capital increase, the issuance of new shares is done for a price over the
nominal value. For example, 500 shares have been issued at a nominal value of 15€ each
one at 110%. That would be 7.500 € (500 * 15) of share capital and 750 (10% * 500 *
15) of additional paid-in capital. In this case, the law demands to fully register the
premium share.
So, the next table, Table 40, shows the situations and accounting entries that must be
recorded when a capital increase is done. All previous issued shares must be registered in
order to do that.

Case / Situation

Shares issued

Account name
generated

Account nature

Debit / Credit
side

Shares or equity
holdings issued

Liability
(subtracting)

Debit

Share capital

Net worth

Credit

Share premium or
additional paid-in
capital

Net worth

Credit
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* Same accounting entries from Table 38 from second case would be recorded here *
Table 40. Accounting effects for a capital increase.

8.4.9 Distribution of Earnings
Once the regularization has been done, the value of earnings before tax is obtained. Then,
the corporate tax must be recorded, and the flow of accounting entries is the following
one, in Table 41, having in mind that the first two are just situations that can happen
during the period, but one of the accounts involved must be closed when recording the
corporate tax:

Case / Situation

Withholdings

Account name
generated

Account nature

Debit / Credit
side

Withholdings and
payments on
account

Asset

Debit

Income from lease
agreements

Income

Credit

Output VAT

Liability

Credit

Withholdings and
payments on
account

Asset

Debit

Banks and financial
institutions,
demand current
accounts

Asset

Credit

Income tax (25% of
the profit)

Expense

Debit

Recoverable taxes
(if payment on
accounts > final
income tax)

Asset

Debit

Payments on account

Corporate tax
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Withholdings and
payments on
account (if there
has been any)

Asset

Credit

Income tax payable

Liability

Credit

Profit of the period

Net worth

Debit

Income tax

Expense

Credit

Tax loss
carryforwards

Asset

Debit

Income tax (25% of
the loss)

Income

Credit

Regularization of the
expense “income tax”

If there were losses

Regularization of the
losses

* Reverse of the second accounting entry *

Table 41. Accounting effects for the distribution of earnings.

Then, the next year, the accounting entries would be the ones exposed next, in Table 42.

Case / Situation

If there were losses,
nothing can be
distributed

The distribution of the
earnings

Account name
generated

Account nature

Debit / Credit
side

Prior periods’
losses

Net worth
(subtracting)

Debit

Loss of the period

Net worth

Credit

Profit of the period

Net worth

Debit

Legal reserve

Net worth

Credit

Voluntary reserve

Net worth

Credit
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When paying the
dividends to the
shareholders

When interim
dividends are
distributed to
shareholders during
the period

Dividend payable
(others…)

Liability

Credit

Dividend payable

Liability

Debit

Taxation
authorities,
withholding tax

Liability

Credit

Banks and financial
institutions,
demand current
accounts

Asset

Credit

Interim dividend

Net worth
(subtracting)

Debit

Taxation
authorities,
withholding tax

Liability

Credit

Banks and financial
institutions,
demand current
accounts

Asset

Credit

* When distributing the earnings, the interim dividend would be cancelled in the
credit side *
Table 42. Accounting effects for the distribution of earnings of the previous year.

8.4.10 Accruals
They are adjustment operations that takes place on 31/12/XX and is based on an
accounting principle, which is called “the accrual principle”. It stipulates that revenue and
expenses must be reported in the same period as incurred no matter when cash or money
exchange hands.
Then, in the assets’ side of the balance sheet, there will be:
•

Expenses recorded in the current period but corresponding to the next one. The
account names would be “Prepaid expenses” and “Prepaid interest”.
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•

•

Interest generated and charged in the current period but not collected yet. The
account names would be “Current interest on debt securities” and “Current
interest on loans”.
Accrued dividends pending of collection. The account name would be “Dividend
receivable”.

And in the liabilities’ side of the balance sheet, the account names that could appear are
the ones reflecting the following situations:
•
•

Incomes recorded in the current period but corresponding to the next one. The
account names would be “Deferred income” and “Unearned interest received”.
Interest generated and charged in the current period but not paid yet. The account
names would be “Current interest on debentures and similar issues”, “Current
interest on debt with financial institutions” and “Current interest on payables”.

The cost of these accounts for the accounting entry would have to be calculated, for
example, knowing first the monthly cost of the interest, and then multiply it for the months
between the accrual date (31/12/XX) and the charge date.

8.4.11 Provisions
8.4.11.1 Provisions for Long-term Employee Benefits
Legal, contractual or implicit obligations with the staff of the company, on which there is
uncertainty about the amount or maturity. The flow of accounting entries is described in
the following table, Table 43.

Case / Situation

Creating the provision

At 31/12, updating its
value

Account name
generated

Account nature

Debit / Credit
side

Personnel expenses

Expense

Debit

Provisions for longterm employee
benefits

Liability

Credit

Finance expenses
arising from
provision
adjustments

Expense

Debit

Provisions for longterm employee
benefits

Liability

Credit
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Provisions for longterm employee
benefits

Liability

Debit

Current provisions
for employee
benefits

Liability

Credit

Current provisions
for employee
benefits

Liability

Debit

Cash

Asset

Credit

Surplus provisions
for employee
benefits

Income

Credit

Current provisions
for employee
benefits

Liability

Debit

Provisions for longterm employee
benefits

Liability

Debit

Cash

Asset

Credit

Reclassification from
long to short term

There is excess
provision when
making the payment

There is lack
provision when
making the payment

Table 43. Accounting effects for the provision for long-term employee benefits.

8.4.11.2 Provisions for Taxes
Estimated amount of indeterminate tax debts when their exact amount or on the date on
which it will occur, depends on compliance or not of certain conditions. Accounting
entries related to this are exposed in the next table, Table 44.

Case / Situation

Account name
generated

Account nature

Debit / Credit
side

Creating the provision

Taxes

Expense

Debit
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Reclassification from
long to short term

There is excess
provision when
making the payment

There is lack
provision when
making the payment

Provisions for taxes

Liability

Credit

Provisions for taxes

Liability

Debit

Current provisions
for taxes

Liability

Credit

Current provisions
for taxes

Liability

Debit

Other finance
expenses (interest
on arrears)

Expense

Debit

Exceptional
expenses (sanction)

Expense

Debit

Cash

Asset

Credit

Surplus provisions
for taxes

Income

Credit

Current provisions
for taxes

Liability

Debit

Taxes (the
remaining)

Expense

Debit

Other finance
expenses (interest
on arrears)

Expense

Debit

Exceptional
expenses (sanction)

Expense

Debit

Cash

Asset

Credit

Table 44. Accounting effects for the provision for taxes.
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8.4.11.3 Provisions for Other Liabilities
Non-financial liabilities arising from indefinite obligations. The next table, Table 45,
exposes the accounting entries to record for this type of provisions.

Case / Situation

Account name
generated

Account nature

Debit / Credit
side

Exceptional
expenses

Expense

Debit

Provisions for other
liabilities

Liability

Credit

Finance expenses
arising from
provision
adjustments

Expense

Debit

Provisions for other
liabilities

Liability

Credit

Provisions for other
liabilities

Liability

Debit

Current provisions
for other liabilities

Liability

Credit

Current provisions
for other liabilities

Liability

Debit

Cash

Asset

Credit

Surplus provisions
for other liabilities

Income

Credit

Current provisions
for other liabilities

Liability

Debit

Creating the provision

At 31/12, updating its
value

Reclassification from
long to short term

There is excess
provision when
making the payment
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There is lack
provision when
making the payment

Exceptional
expenses

Expense

Debit

Cash

Asset

Credit

Table 45. Accounting effects for the provision for other liabilities.

8.4.11.4 Provisions for Dismantlement, Removal or Restoration of Fixed Assets
Estimated dismantling or removal costs of the fixed assets, as well as the rehabilitation of
the place on which it sits. The company may enter into these obligations at the time of
acquisition of the fixed asset or to be able to use it for a certain period of time. The
accounting entries would be the ones from the following table, Table 46.

Case / Situation

Creating the provision

At 31/12, updating its
value

Reclassification from
long to short term

Account name
generated

Account nature

Debit / Credit
side

Property, plant and
equipment

Asset

Debit

Provisions for
dismantlement,
removal or
restoration of fixed
assets

Liability

Credit

Finance expenses
arising from
provision
adjustments

Expense

Debit

Provisions for
dismantlement,
removal or
restoration of fixed
assets

Liability

Credit

Provisions for
dismantlement,
removal or
restoration of fixed
assets

Liability

Debit
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There is excess
provision when
making the payment

There is lack
provision when
making the payment

Current provisions
for dismantlement,
removal or
restoration of fixed
assets

Liability

Credit

Current provisions
for dismantlement,
removal or
restoration of fixed
assets

Liability

Debit

Cash

Asset

Credit

Provision surpluses

Income

Credit

Current provisions
for dismantlement,
removal or
restoration of fixed
assets

Liability

Debit

Other services

Expense

Debit

Cash

Asset

Credit

Table 46. Accounting effects for the provision for dismantlement, removal or restoration of fixed assets.

8.5 Study of the In-game Flow for Accounting Planning
In this subject there has been many interesting transactions, so next is explained how can
they be placed in the chronology of the game.
The first transaction that comes to anyone’s mind that has been explained is the
incorporation of a company. And, although it has been described all the accounting entries
for any type of company, the game will not address this situation. The reason for this is
that the player is given some initial structure of the company (assets, liabilities and net
worth elements), as this will help to introduce more transactions in the flow, like it has
been explained before with the impairment of inventories.
Another note regarding this is that the in-game company will take the form of a public
limited company, due to it gives more possibilities to introduce situations in the flow. For
example, there is the possibility to give the player, as initial data, uncalled capital and ask
for the recording of its registration, or a situation where some of the shares have not found
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any shareholder. A capital increase may also be placed in the flow, at any time, which in
some way will make the player record accounting entries similar or equals to the ones
from the incorporation of a company.
Talking about non-current assets, there is a wide range of possibilities to create combined
transactions or at least, related between them.
In first place, regarding the “appearance” of a non-current asset in the in-game company,
there is the option to acquire it from third parties, where an advance could be placed and
make some of the cost be paid in cash and the other part remain pending of payment, for
example. Or, there is the option of an own construction, in which case, for example, there
could be one non-current asset under construction as initial data, which will be finished
constructing this year, and the player must activate the expenses for this year and record
the asset formally. These situations could be placed anywhere in the timeline of the game.
But that is not all, there is the option to have the economic control of a non-current asset,
by a leasing contract. So, there could be one leasing contract signed as initial data and
this year must be recorded the quote, and also, a new signing of this type of contract could
be happening this year. That would be placed at any part of the timeline for the game.
In second place, there is the amortisation of non-current assets (or fixed), where apart
from having to amortise other ones, there could be a “tricky” activity where the player
must amortise the own construction finished, so it must be known that it starts the date of
finalization of the construction. Amortisations are done at the end of the year, but the
professor may want to know if the player knows it, by asking for him/her to record it in
February, for example.
Therefore, there is the impairment of non-current assets. So, there could be an asset that
loses value for the accumulated amortisation, for example, and the player must record it.
This situation could also be placed anywhere in the timeline.
Finally, an impairment of a non-current asset must be closed if it is being sold, so, there
is another transaction that could combine well with the impairment, which is the sale of
a non-current asset. It could generate a gain or a loss and also be paid in cash or pending
of payment. Moreover, a theft or accident situation could be an alternative scenario. This
type of transaction could also be putted in any part of the chronology of the game.
Then, there are transactions that are smaller when talking about possibilities of
combination or relation:
•

•
•

Provisions: so many types and could be related to other transactions. For instance,
when acquiring a fixed asset, a provision for dismantlement, removal or
restoration could appear. Create them anywhere in the timeline, but its value must
be updated at the end of the financial year. Some would have an excess and other
a lack.
Guarantees: few options, but enough. Extended or received, complied or not.
Placeable in any part of the in-game accounting period.
Accruals: more options than the previous one, prepaid expenses for an insurance
or prepaid interest for a loan, among other options. They are transactions of
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adjustment always done at the end of the financial year, so again, the professor
could test if the player knows that.
The last situation to address that has been seen is the distribution of earnings. It presents
difficulties when having to establish the flow, as one accounting entries are recorded at
the end of the “first” year, and other ones at the end of the next year, and this game will
only consist in the accounting of one financial year.
Then, the solution is to use the initial data given to the player, to make him/her record the
most possible transactions. For example, if there are dividends payable and profit of the
previous year, this year the player would be able to record the payment of the dividends
and also, and most important, the distribution of the earnings (the profit). It could also be
loss of the previous year, instead of profit.
Then there are the natural current year transactions, such as the corporate tax and its
regularization. This would also change depending on if there is profit or loss, as it has
been explained.

9 Activities List
The meaning of activity in this project was already presented in 5.2.2.2 Activities. So, an
activity would be, for example, the player registering an accounting entry of a
merchandise purchase by a menu dropdown with all the accounts and a space to enter the
amount or cost of each account.
The important question here is: what attributes should an activity have? Well, they were
also described in the section mentioned. In order to remember them: title, type, accounting
event and type of accounting record.
This section aims to describe a list of possible activities presents in the system and
available for the professor to create a flow of activities for the students. The activities are
exposed in different tables, each one addressing a different type of accounting record, in
order to group activities in some way and make easier for the reader to look at them.
One important thing to note is that the activities listed will be in English, although they
will appear in Catalan in both, paper prototype and interactive prototype. The reason for
this was explained in the beginning of the accounting part.
The activities that look like the following: “Tipus: 2 encadenades”, indicate it is a chain
transaction, that is, there is more than one activity to solve inside the same one. Then, the
different type of resolution for each one is indicated by using the separator “;”. However,
in the accounting event there is no separator, as it is a full exercise statement, what the
player will see.

9.1 Clarifying how Time Works in the Game or System
When explaining the activities in the design part, there was the description of the timeline,
and that the activities’ statements work with dates of a financial year, but the way that
professors ask students to solve activities is by establishing a start and end date when
adding the activity to the timeline.
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So, there is something here that can break with the realistic part of accounting and how
the in-game company progress. First, look at the following example of an activity
statement (accounting event):
•

The company acquires machinery on 05/02/X1 paying within the next three
months. The company makes the payment effective when due (05/05/X1). The
machinery is amortized annually at 6%.

The student will have to solve this activity in 2 weeks, as it is the countdown specified by
the professor, but there are three different dates when he/she will have to record the
accounting entries or whatever he/she has been asked for to do: the acquisition accounting
entry, the payment in the due date and the amortisation at the end of the financial year.
So, it has been decided to allow this break between reality and fiction, as this is the way
the students work in the accounting subjects at the university and also, to not force the
student to go back and forth between activities to see, for example, what fixed assets have
to be amortized, for how long and for how much value.

9.2 Purchases and Sales Activities
This section is divided in two different groups, in order to distinguish those purchases and
sales of inventories from the ones about fixed assets.

9.2.1 Purchases and Sales of Inventories
The Table 47 shows activities of purchases of inventories.
Title: Purchase of merchandise.
Type: Record entry from scratch.
Accounting event: Purchase of merchandise worth €3,000 (plus 21% VAT). The full
amount is paid in cash.
Type of accounting record: Purchases.
Title: Purchase of merchandise and returned.
Type: 3 chained. Correct accounts, only write costs; record entry from scratch; choose
account from the drop-down.
Accounting event: Purchase of merchandise worth €4,800 (plus 21% VAT). We pay
€36 in cash, at our expense, from the ports of purchase, and later we return part of the
merchandise worth €480.
Type of accounting record: Purchases.
Title: Purchase of merchandise with a volume discount.
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Type: Record entry from scratch.
Accounting event: Purchase of merchandise worth €7,000. The supplier gives us a
discount based on the volume of transactions we have made of 5% of the cost of the
merchandise. 40% is paid in cash and the rest in 30 days.
Type of accounting record: Purchases.
Title: Purchase of merchandise with a prompt payment discount.
Type: Correct costs and choose accounts from the drop-down.
Accounting event: We purchase merchandise for €2,100 (plus 21% VAT), for 30 days,
with a prompt payment discount of 10%.
Type of accounting record: Purchases.
Title: Purchase of merchandise with containers and an advance.
Type: 3 chained. Record entry from scratch; choose accounts and costs from the dropdown; choose options, account-cost pair.
Accounting event: A bank transfer of €6,635 (plus VAT 21%) is made as an advance
of the next purchase to a supplier, and after a few days we purchase him merchandise
worth €50,000 (plus VAT 21%) with containers returnable for €15,000. Payment will
be made in 30 days in cash. After 30 days, we keep €10,000 of containers and return
€5,000, making the appropriate payment.
Type of accounting record: Purchases.
Table 47. Activities of purchases of inventories.

The following table, Table 48, shows activities of sales of inventories.
Title: Sale of merchandise.
Type: Record imports and correct accounts in writing.
Accounting event: Sale of merchandise worth €2,500 (plus VAT 21%). Half is
charged in cash and the rest in credit.
Type of accounting record: Sales.
Title: Sale of merchandise on the previous year with doubtful client.
Type: 2 chained. Record entry from scratch; correct costs, only write accounts.
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Accounting event: We manage to collect 80% of the debt with a client of doubtful
collection, given as initial data, and we consider the rest definitively as lost.
Type of accounting record: Sales.
Title: Sale of merchandise at a discount.
Type: Record entry from scratch.
Accounting event: We sell merchandise for €1,200 (plus 21% VAT) at 60 days, with
a 10% discount, included on the invoice, for promotional campaign.
Type of accounting record: Sales.
Title: Sale of merchandise at a discount and returned.
Type: 2 chained. Correct accounts from the drop-down and write costs; record entry
from scratch.
Accounting event: Sale of merchandise worth €6,200 (plus VAT 21%) with a prompt
payment discount of 10%, and later the customer returns the merchandise to us for
€670.
Type of accounting record: Sales.
Title: Sale of merchandise with a volume discount.
Type: 2 chained. Choose an option; record entry from scratch.
Accounting event: Sale of merchandise worth €15,300 (plus VAT 21%) charged in
cash, choose an option: offer the client a 20% discount for the volume of operations,
ensuring this way a monthly purchase without knowing the amount, or 5%, ensuring
this way three purchases this year for the same cost.
Type of accounting record: Sales.
Title: Sale of merchandise with containers.
Type: 2 chained. Correct accounts, only write costs; choose options, account-cost pair.
Accounting event: A clients makes an advance on account of a next purchase for
€6,000 (plus VAT 21%). Later we sell merchandise for €24,000 (plus 21% VAT) with
returnable containers for €7,500. The cost of transporting the merchandise to the
client’s place is €50 carried out by the client, and is included in the invoice (we do not
offer this service on a regular basis). Payment will be made with 60-day bill of
exchange, except for containers that are pending of collection. The advance made
previously is cancelled.
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Type of accounting record: Sales.
Title: Sale of merchandise with trade bill.
Type: 4 chained. Choose options, account-cost pair; correct accounts, only correct
costs in writing; record entry from scratch; record entry from scratch.
Accounting event: We turn a bill of exchange to a client for a debt of €28,000. The
bill of exchange is then discounted and the bank charges us €1,430 in interest and €
945 in commissions. The client attends to the effects on due date, except: for a
bankruptcy an effect of €1,300, for a state of insolvency an effect of €2,400, for an
error in the client's bank information an effect of €480 and for the return of the effects
the bank charges a commission of €270 (plus VAT 21%).
Type of accounting record: Sales.
Title: Sale of merchandise with trade bill and an error in bank details.
Type: 2 chained. Correct costs and accounts in writing; record entry from scratch.
Accounting event: On the due date, the bank informs us that the discounted bills have
been paid by the clients, except for a letter of € 2,000 due to an error in the bank details.
The bank charges us € 100 for return expenses.
Type of accounting record: Sales.
Title: Sale of merchandise with trade bill in debt collection management.
Type: 3 chained. Correct accounts, only correct costs from the drop-down; correct
costs, only write accounts; record entry from scratch.
Accounting event: A client to whom we sold merchandise for €2,000 (plus 21% VAT),
accepts a bill of exchange for the cost of the debt. Then we deposit the bill to the bank
in debt collection management and on the due date, the client pays his debt and the
bank charges us expenses of €10 (plus VAT 21%).
Type of accounting record: Sales.
Table 48. Activities of sales of inventories.

9.2.2 Purchases and Sales of Fixed Assets
The Table 49 shows activities of purchases of fixed assets.
Title: Purchase of a truck.
Type: Correct costs, only choose the accounts from the drop-down.
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Accounting event: A truck worth €10,000 is purchased (plus 21% VAT). He pays
€2,000 in cash, half of what is left in 30 days and the rest in 60 days.
Type of accounting record: Purchase of fixed assets.
Title: Purchase of furniture.
Type: Record entry from scratch.
Accounting event: We purchase furniture valued at €3,000 (plus 21% VAT). Payment
will be made within 6 months.
Type of accounting event: Purchase of fixed assets.
Title: Own construction of a building.
Type: 3 chained. Correct costs, only write the accounts; choose an option; record entry
from scratch.
Accounting event: During this year, the company made the following expenses in
order to build a building in which to set up its offices: purchases of materials €15,000,
salaries and wages €8,000, social security payable by the company €600, utilities
€3,000. The total cost of the building is €26,600. Choose an option: the building starts
to be amortized when is finished, when the construction starts or when is finished and
in conditions to be used?
Type of accounting record: Purchase of fixed assets.
Title: Own construction of a building finishing this year.
Type: 4 chained. Correct costs, only write the accounts; choose an option; record entry
from scratch; choose options, cost-account pair.
Accounting event: On 01/01 the company finishes to build the building under
construction given as initial data and is totally functional. The building will be
amortized at 5% annually.
Type of accounting record: Purchase of fixed assets.
Title: Purchase of information technology equipment.
Type: 3 chained. Record entry from scratch; choose accounts from the drop-down and
write costs; correct accounts from the drop-down and write costs.
Accounting event: On 01/01 we anticipate by bank transfer €1,800 for the future
purchase of a new computer program. After 6 months (30/06) we receive the new
computer program worth €3,300, paying with a three-month trade bill. The bill is paid
on the due date. Amortisation is at 33% annually.
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Type of accounting record: Purchase of fixed assets.
Title: Purchase of machinery with an advance.
Type: 3 chained. Correct accounts, write costs; record entry from scratch; correct costs
and accounts in writing.
Accounting event: We deliver €2,420 (21% VAT included) as an advance for the
purchase of a machine on 01/01. The machine arrives at the company on 01/02. It is
priced at €18,000 and has a lifespan of 8 years. The residual value is estimated at
€3,600. The purchase is made by paying 20% in cash and the rest after deducting the
advance with a trade bill at 15 months.
Type of accounting record: Purchase of fixed assets.
Title: Purchase of machinery.
Type: 3 chained. Record entry from scratch; choose options, account-cost pair; correct
costs, only choose accounts from the drop-down.
Accounting event: We purchase a packaging machine, at the beginning of the year, for
€16,000 (plus 21% VAT) on credit for 18 months. The transport and installation of the
machine expenses carried out by the company are worth €200 and €180 respectively
and are paid in cash. Estimated lifespan of 8 years with no residual value.
Type of accounting record: Purchase of fixed assets.
Title: Purchase of technical installation with dismantlement.
Type: 3 chained. Record entry from scratch; correct accounts, only choose costs from
the drop-down; record entry from scratch.
Accounting event: At the beginning of the year, the company purchased a technical
installation at a cost of €120,000 (plus 21% VAT), paying in cash. The installation will
have to be dismantled at the end of its lifespan, which is set at 3 years, and the cost of
dismantling is estimated at €30,000. Linear amortisation system. A 5% interest rate of
update applies.
Type of accounting record: Purchase of fixed assets.
Title: Purchase of a van.
Type: 2 chained. Choose an option; record entry from scratch.
Accounting event: On 05/08 we want to purchase a van with a present value of €3,000,
an estimated lifespan of 8 years and amortized at 5% annually, but it’s in your hands
to choose how to finance the purchase, choose an option: sign a lease contract for 4
years with annually quotes of €500 and the purchase option exercisable at the end of
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the contract is €100, knowing its fair value it’s €2,800 with an interest rate of 2%, or
ask for a loan to the bank of €3,000 with an interest of 8% annually?
Type of accounting record: Purchase of fixed assets.
Table 49. Activities of purchases of fixed assets.

The Table 50 shows activities of sales of fixed assets.
Title: Sale of a land.
Type: Choose options, cost-account pair.
Accounting event: Land sold on credit that cost €800 for a sale price of €1,300 (plus
21% VAT).
Type of accounting record: Sale of fixed assets.
Title: Disposal of machinery.
Type: 3 chained. Choose an option; correct costs, only choose the accounts from the
drop-down; record entry from scratch.
Accounting event: We sell the machinery on 30/04 which has a value of €8,000, for
€7,400 (plus 21% VAT) in cash. Choose an option: should the amortization be
calculated so far and cancel the accumulated one on sale or not? We know that it was
purchased on 05/18 of the previous year and was amortized at 5% annually.
Type of accounting record: Disposal of fixed assets.
Title: Disposal of a computer.
Type: 2 chained. Record entry from scratch; correct costs in writing and write
accounts.
Accounting event: On 25/03 of previous year, we purchased a computer for €1,000
(plus 21% VAT), on credit for 13 months. At the end of the previous year, we amortized
it by 25%. This year we sell it for €300 to 90 days. We get paid at the due date.
Type of accounting record: Disposal of fixed assets.
Title: Sale of machinery with an impairment.
Type: 3 chained. Write costs and accounts; correct costs, choose accounts from the
drop-down; record entry from scratch.
Accounting event: We purchased a machine on 01/02 for €10,000 and already
recorded the corresponding entry. It is amortized at 6% annually. On 01/11 we sell the
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machine for €8,100, knowing that its fair value is €9,000 while its value-in-use is
€9,200.
Type of accounting record: Disposal of fixed assets.
Table 50. Activities of sales of fixed assets.

9.3 Depreciation Activities
The Table 51 shows activities of depreciation of fixed assets.
Title: Amortisation of machinery.
Type: Choose an option.
Accounting event: We purchased machinery valued at €8,200 at the beginning of the
year, and the two entries shown were recorded, choose an option: the second entry is
incorrect as it has to be done at the end of the year or is it correct because amortisation
is calculated and recorded when the asset is purchased?
Type of accounting record: Depreciation of fixed assets.
Title: Amortisation of a motor vehicle.
Type: Record entry from scratch.
Accounting event: Calculate and record the amortisation of the motor vehicle given
as initial data, knowing that it is depreciated annually based on its lifespan, which is
12 years.
Type of accounting record: Depreciation of fixed assets.
Title: Amortisation of a land.
Type: Choose an option.
Accounting event: The entry shown for the amortisation of the land owned by the
company has been recorded. Choose an option: it doesn’t make sense because lands
are not amortized, it’s incorrect because the cost of the amortisation of the land should
be doubled, it’s incorrect because the amortisation of land is recorded at the beginning
of the year or it’s correct?
Type of accounting record: Depreciation of fixed assets.
Title: Amortisation of technical installations.
Type: Choose an option.
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Accounting event: Which of the following balances is the correct one for the
accumulated amortization of the technical installations given as initial data, knowing
that they were acquired on 21/10 of the previous year and are amortized annually at
6%: €12,513, €21,521, €7,233 or €8,565.
Type of accounting record: Depreciation of fixed assets.
Title: Loss of value of a land.
Type: Record entry from scratch.
Accounting event: A company owns a land that it bought for €10,000. Alongside this
land, the City Council has decided to build a wastewater treatment plant. Due to the
environmental impact, the value of the land is reduced to €8,000, a loss that the
company acknowledges will be definitive.
Type of accounting record: Depreciation of fixed assets.
Title: Other amortisations.
Type: Record entry from scratch.
Accounting event: Record any other amortisation, having in mind the complementary
information given as initial data.
Type of accounting record: Depreciation of fixed assets.
Table 51. Activities of depreciation of fixed assets.

9.4 Personnel Wages Activities
The Table 52 shows activities of personnel salaries and wages.
Title: Payment of salaries and wages.
Type: Record entry from scratch.
Accounting event: We pay the salaries of the personnel for the month of April,
knowing that the total gross salary cost is €20,000. Withholdings for employees are
10% and 8% for employee social security. The SS payable by the company is 23%.
Type of accounting record: Personnel wages.
Title: Salary advance.
Type: Correct costs, only choose accounts from the drop-down.
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Accounting event: An employee asks us for an advance of the salary he/she will
receive next month, on November, for €810, and we satisfy it.
Type of accounting record: Personnel wages.
Title: Loan to personnel.
Type: 2 chained. choose costs from the drop-down and write accounts; record entry
from scratch.
Accounting event: We grant a 60-day loan to an employee worth €1,000, with an
interest rate of 2% and on the due date the employee returns all the debt and pays the
corresponding interest.
Type of accounting record: Personnel wages.
Title: Payment of salaries and wages with an advance and pending payment.
Type: 4 chained. Choose options, cost-account pair; correct accounts, only correct
costs in writing; record entry from scratch; record entry from scratch.
Accounting event: We advance to one of our employees a part of his/her next salary
of May for €500. Then we pay him the May salary knowing that the gross salary cost
is €2,000 and that €700 remains to be paid. Withholdings for employees are 10% and
8% for employee social security. The SS payable by the company is 23%. On the
payment of the salary date, the advance that was delivered is cancelled.
Type of accounting record: Personnel wages.
Table 52. Activities of personnel salaries and wages.

9.5 Impairments Activities
The Table 53 shows activities of impairments of fixed assets, inventories and trade
receivables.
Title: Impairment of inventories.
Type: 2 chained. correct costs, only choose accounts from the drop-down; record entry
from scratch.
Accounting event: The inventory of the warehouse, now at the end of the year, is
€26,800, and the net realizable value of the stocks is €25,400.
Type of accounting record: Impairments.
Title: Impairment of inventories with value per unit.
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Type: 2 chained. Choose costs and accounts from the drop-down; write costs and
accounts.
Accounting event: The physical count of the inventory is now at the end of the year,
20,000 units at 10 €/unit, and the net realizable value is 7 €/unit.
Type of accounting record: Impairments.
Title: Impairment of current and past year inventories.
Type: 3 chained. Correct accounts, only write the costs; choose an option and record
entry from scratch; choose options, account-cost pair.
Accounting event: The inventory of the warehouse, now at the end of the year, is
€20,100. Choose an option: it is needed to close any account or not? We also know that
the net realizable value of stocks is €25,400.
Type of accounting record: Impairments.
Title: Impairment of trade receivables.
Type: 5 chained. Record entry from scratch; choose an option; choose options, costaccount pair; record entry from scratch; correct costs, only choose accounts from the
drop-down.
Accounting event: Choose an option: if the company estimates the cost of impairment
of trade receivables according to the individualized system, should it record the
impairment now or at the end of the year? We sell merchandise for €7,500 and later
the client declares to be in arrears, considering him/her a doubtful client. Eventually
the client's final insolvency occurs.
Type of accounting record: Impairments.
Title: Impairment of trade receivables with a part collected.
Type: 5 chained. Choose an option; correct costs, only write the accounts; correct
accounts, only choose costs from the drop-down; record entry from scratch; record
entry from scratch.
Accounting event: We sell merchandise worth €1,000 on credit. On the invoice due
date, the client does not pay and has been classified as a doubtful client as shown,
choose an option: is the recorded entry correct or not? After a few days the client pays
€140 in cash and the rest is considered definitively lost.
Type of accounting record: Impairments.
Title: Impairment of trade receivables estimation with a previous year one.
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Type: 3 chained. Choose an option; choose options, cost-account pair; record entry
from scratch.
Accounting event: At the end of the previous year, the company estimated that it
would have a balance of doubtful clients equivalent to 3% of the balance of clients
given as initial data. Choose an option: should something else be done or not? At the
end of the year, it is estimated that the balance of doubtful clients will be 5% of the
remaining clients’ balance.
Type of accounting record: Impairments.
Title: Impairment of machinery.
Type: Choose options, cost-account pair.
Accounting event: There are €6,000 of net book value from the machine balance given
as initial data of a machine we purchased two years ago. On 31/12 we know that its
fair value is €4,000 while its value-in-use is €4,500.
Type of accounting record: Impairments.
Table 53. Activities of impairments.

9.6 Lease Activities
The Table 54 shows activities of leases.
Title: Previous year lease of machinery.
Type: 3 chained. Record entry from scratch; choose costs and accounts from the dropdown; correct accounts, only write costs.
Accounting event: On 31/12 of previous year, we signed a lease for a machine with a
fair value of €101,565. The contract was signed for a period of 5 years at an effective
interest rate of 5% annually. The machine lifespan is 10 years and the bank has offered
us the following financing table. Record this year entries.
Type of accounting record: Lease.
Title: Lease of a motor vehicle purchased the previous year.
Type: 2 chained. Write costs and accounts; correct accounts and costs from the dropdown.
Accounting event: Record what you think is necessary this year in relation to the lease
of the motor vehicle and the information given as initial data.
Type of accounting record: Lease.
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Title: Lease of machinery.
Type: 2 chained. Choose an option; record entry from scratch.
Accounting event: We lease a machine for a period of 4 years. The annual quotes to
pay are worth €15,000 and the cost of the purchase option exercisable at the end of the
contract is €2,000. The lifespan is 6 years. The interest rate on the contract is 5%
annually and the costs of setting up the machine carried out by us are €500. The fair
value of the machinery is €57,000. Which is the present value of rental quotes:
€54,834.66, €5,232.5, €12,542.33 or €51,511.11?
Type of accounting record: Lease.
Title: Lease and withholdings.
Type: 2 chained. Record entry from scratch; write costs and accounts.
Accounting event: On 01/11 we collect the quote for the lease of a property, owned
by the company, for a cost of €8,100, with a withholding tax charged of 19%.
Type of accounting record: Lease.
Table 54. Activities of leases.

9.7 Guarantees Activities
The Table 55 shows activities of guarantees received and extended.
Title: Guarantee received not complied.
Type: 3 chained. Record entry from scratch; choose costs and accounts from the dropdown; correct accounts, only write costs.
Accounting event: We receive a guarantee for €60,000 on 01/05 from a builder who
promises to complete a building within the next 5 months. After this period, the builder
fails to comply with the contracted obligation, so we keep the cost of the guarantee.
Type of accounting record: Guarantees.
Title: Guarantee extended for renting vehicles.
Type: 2 chained. Record entry from scratch; choose options, cost-account pair.
Accounting event: We rent two vehicles to attend an International Fair of its
executives. The rental will last 3 days at a rate of €280 per vehicle (plus 21% VAT).
In addition, the company must extend a guarantee of €450 per vehicle. All transactions
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are paid by credit card. After three days, we return the vehicles in perfect conditions
and recover the cost of the extended guarantee to our current account.
Type of accounting record: Guarantees.
Title: Guarantee extended not fulfilled.
Type: Correct costs, only choose accounts form the drop-down.
Accounting event: The guarantee extended given as initial data is from the previous
year on 01/07, and it was for 1 year. On 01/07 of this year, we don’t fulfil the obligation,
so we lose the cost of the guarantee.
Type of accounting record: Guarantees.
Title: Guarantee extended for a rent.
Type: 2 chained. Record entry from scratch; choose options, cost-account pair.
Accounting event: A 5-year-old property is rented, paying €1,500 (plus 21% VAT)
for the rent and €3,000 as a guarantee.
Type of accounting record: Guarantees.
Table 55. Activities of guarantees.

9.8 Accrual Activities
The Table 56 shows activities of accruals.
Title: Accrual for advertising campaign.
Type: 2 chained. Correct costs, choose accounts from the drop-down; record entry
from scratch.
Accounting event: On 01/09 we execute an annual advertising campaign for €6,000
(plus 21% VAT). Record this and the corresponding accrual.
Type of accounting record: Accruals.
Title: Accrual for property insurance.
Type: Choose options, cost-account pair; correct accounts, choose costs from the
dropdown.
Accounting event: The annual insurance of one property became effective on 31/08
for the cost of €1,400. Apply the accrual principle on 31/12.
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Type of accounting record: Accruals.
Title: Accrual of previous year for trucks’ diesel.
Type: Record entry from scratch.
Accounting event: The supply of diesel for the company's trucks for the period 01/12
of the previous year to 31/01 of this year costs €2,700. On 31/12 of the previous year
the company recorded the pertinent accrual. Record the expense corresponding to this
year.
Type of accounting record: Accruals.
Title: Accrual for a property rented.
Type: Write costs and accounts.
Accounting event: On 01/12 the company charges a rent of €1,600 (plus 21% VAT
and 19% withholdings) for a property owned by it. The rental covers the months of
01/12 from this year to 31/01 of next year. Arrived on 31/12, accrue.
Type of accounting record: Accruals.
Title: Accrual for a loan with a bank in arrears.
Type: 2 chained. Choose costs and accounts from the drop-down; correct costs and
accounts in writing.
Accounting event: On 01-09 the company gets a one-year loan with a bank, for
€24,000. The annual interest is 5%. The principal requested as a loan together with the
interest will be paid in arrears on the same day of cancellation (01-09 of next year).
Record the corresponding entries for this year.
Type of accounting record: Accruals.
Title: Accrual for a previous year loan with a bank and in advance.
Type: 2 chained. Write costs and accounts; correct costs, only choose accounts from
the drop-down.
Accounting event: Interest on the bank loan given as initial data is paid on the
corresponding dates.
Type of accounting record: Accruals.
Title: Accrual for a previous year loan with a bank.

121

Design of a learning system for accounting using gamification
Type: Record entry from scratch.
Accounting event: On 01-09 of the previous year the company got a one-year loan
with a bank, for €24,000. The annual interest is 5%. The principal requested as a loan
together with the interest was said to be paid in arrears on the same day of cancellation
(01-09 of this year). Record the corresponding entry for this year.
Type of accounting record: Accruals.
Title: Accrual for a property rented previous year.
Type: Record entry from scratch.
Accounting event: The interest in arrears given as initial data corresponds to a rent we
collected during the previous year and which included months of this year. Record the
appropriate entry.
Type of accounting record: Accruals.
Title: Accrual for a loan with a bank in advance.
Type: Correct costs, write accounts.
Accounting event: The company gets on 31/10 a loan of €50,000 with a credit
institution with a quarterly interest payment and in advance, for the cost of €300. On
31/10 we pay the corresponding quarter. Record the pertinent entries for this year.
Type of accounting record: Accruals.
Title: Accrual for a loan conceded.
Type: 2 chained. Record entry from scratch; correct accounts, only write costs.
Accounting event: The company has conceded a loan of €10,000, charging quarterly
and in advance the interest that cost €150 per quarter (19% withholdings). On 30/11 it
collects the corresponding quarter. Record the corresponding entries for this year.
Type of accounting record: Accruals.
Table 56. Activities of accruals.

9.9 Provisions Activities
The Table 57 shows activities of different types of provisions.
Title: Provision for taxes.
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Type: 2 chained. Correct costs and accounts from the drop-down; record entry from
scratch.
Accounting event: At the beginning of this year, we create a provision for taxes to
deal with quotes that Public Administrations reclaims for €20,000. At the end of this
year, the company receives a notification from the Public Administrations that makes
us to pay: for the unpaid contributions of previous years €30,000, plus € 5,000 in
penalties and €2,500 in interest on arrears. We settle our accounts with Public
Administrations by bank transfer.
Type of accounting record: Provisions.
Title: Provision for other responsibilities on employees.
Type: Correct accounts, only choose costs from the drop-down.
Accounting event: The company is sued by one of its employees, who is claiming
compensation for unfair dismissal with a cost of €45,100.
Type of accounting record: Provisions.
Title: Provision for other responsibilities, an internal fund.
Type: Correct costs, only write accounts.
Accounting event: The company contributes €50,000 every year to an internal fund in
order to be able to pay for retirement benefits. Record the pertinent entry.
Type of accounting record: Provisions.
Title: Provision for contribution to a fund for our personnel retirement benefits.
Type: Correct costs, only write accounts.
Accounting event: The company grants a 5-year guarantee to its clients for the work
it carries out. This year we have received a lawsuit for a bad realized work. The
estimated amount to be paid is approximately €42,500.
Type of accounting record: Provisions.
Title: Provision for dismantle of a truck owned.
Type: Record entry from scratch.
Accounting event: One of our trucks, which has a net book value of €20,500, is more
than 20 years old. We know that in two years we will have to face costs for dismantling
the vehicle. Record a provision for this.
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Type of accounting record: Provisions.
Title: Provision for taxes with interest in arrears.
Type: Choose options, cost-account pair.
Accounting event: Due to some discrepancies in the tax declarations, there is the
possibility that in a future tax regularization we will have to enter the interest in arrears
that will be about 120 days at the interest in arrears rate of 3.75% daily. The cost under
discussion is €10,000. Record any required provision entry.
Type of accounting record: Provisions.
Title: Trade provisions.
Type: Record entry from scratch.
Accounting event: The company expects that a 5% of the total sales of merchandise
that will be made this year, will be returned by the clients. Record the pertinent
provision.
Type of accounting record: Provisions.
Title: Previous year provision for other responsibilities.
Type: Correct costs, only choose accounts from the drop-down.
Accounting event: The judge ordered us to pay € 3,200 in compensation to a client
who had sued us, for which the company had already provided a provision, the one
given as initial data. Payment is by bank transfer.
Type of accounting record: Provisions.
Table 57. Activities of provisions.

9.10 Theoretical Activities
The Table 58 shows activities of theoretical concepts.
Title: VAT settlement dates.
Type: 2 chained. Choose an option; write answer.
Accounting event: Choose an option, how often is VAT settled: quarterly, every six
months, annually, monthly or every two months? Write down the different dates on
which VAT is settled.
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Type of accounting record: Theoretical question.
Title: Mandatory accounting books.
Type: Choose options.
Accounting event: Choose an option or options, which of the following accounting
books are mandatory to present to the Commercial Register: general ledger, inventory
and annual accounts book, fixed assets book, general journal, cash book.
Type of accounting record: Theoretical question.
Title: Accounting principles.
Type: Choose options.
Accounting event: Choose an option or options, which of the following options are
accounting principles: amortisation principle, accrual principle, conservatism
principle, well-format principle, first instance principle, consistency principle, going
concern principle, relative trusting principle, materiality principle.
Type of accounting record: Theoretical question.
Title: Accounting principles prevailing.
Type: Choose an option.
Accounting event: Choose an option, which of the following accounting principles
would prevail in case of conflict between them: in any case the accrual principle, the
one that generates more profit for the company, the one that offers the best true and
fair image of the equity or in any case the conservatism principle.
Type of accounting record: Theoretical question.
Table 58. Activities of theoretical concepts.

9.11 Capital Contributions Activities
The Table 59 shows activities of capital contributions.
Title: Capital increase.
Type: 4 chained. Choose an option and record entry from scratch; record entry from
scratch; correct costs, only choose accounts from the drop-down; choose options, costaccount pair.
Accounting event: There is uncalled capital given as initial data. The company is
carrying out a capital increase by issuing 500 new shares with a nominal value of €10
125

Design of a learning system for accounting using gamification
each at 110%. The shares issued are fully subscribed. The new shareholders pay the
corresponding legal minimum. Choose an option: it is needed to record any entry
before making possible the new capital increase or not?
Type of accounting record: Capital contributions.
Title: Calling-up capital.
Type: 2 chained. Record entry from scratch; write costs and accounts.
Accounting event: The company decides to call-up the uncalled capital given as initial
data, on 12/06. On 21/07 shareholders pay the called-up capital.
Type of accounting record: Capital contributions.
Title: Capital increase with theoretical value of the shares.
Type: Choose an option; record entry from scratch; correct costs and accounts from
the drop-down; record entry from scratch.
Accounting event: Based on the net wort given as initial data, and that the company
had 1,000 shares at €10 each share, which is the theoretical value of the shares: €1,500,
€2,100 or €1,250 per share? The company then carries out a capital increase by issuing
2,000 new shares with a nominal value of €1,000. The shares issued are fully
subscribed. The new shareholders pay 50% of the capital and all the share premium.
Type of accounting record: Capital contributions.
Table 59. Activities of capital contributions.

9.12 Distribution of Earnings Activities
The Table 60 shows activities of distribution of earnings.
Title: Distribution of earnings.
Type: 2 chained. Record entry from scratch; choose options, cost-account pair.
Accounting event: The company decides to distribute the profit of the previous year,
given as initial data, as follows: what corresponds to legal reserve, a dividend of 3% of
the capital to the shareholders, and the rest to voluntary reserve. Then, the dividend is
paid.
Type of accounting record: Distribution of earnings.
Title: Distribution of earnings with interim dividend.

126

Design of a learning system for accounting using gamification
Type: 2 chained. Record entry from scratch; choose options, cost-account pair.
Accounting event: The company decides to distribute the profit of the previous year,
given as initial data, as follows: what corresponds to legal reserve, a dividend of 3% of
the capital to the shareholders, and the rest to voluntary reserve. Remember there is an
interim dividend also given as initial data. Then, the dividend is paid (19%
withholdings).
Type of accounting record: Distribution of earnings.
Title: Interim dividend given.
Type: Record entry from scratch.
Accounting event: The company decides to distribute interim dividends to the
shareholders for €8,000 (19% withholdings).
Type of accounting record: Distribution of earnings.
Table 60. Activities of distribution of earnings.

9.13 Income Tax Activities
The Table 61 shows activities of income tax.
Title: Corporate tax recording.
Type: Record entry from scratch.
Accounting event: Now that you have done the regularization of incomes and
expenses, record the entries corresponding to the income tax (25%).
Type of accounting record: Income tax.
Title: Payments on account of the corporate tax.
Type: 2 chained. Record entry from scratch; choose an option.
Accounting event: We make payments on account of the corporate tax for €2,000
(19% withholdings). Choose an option, what will you do with these payments on
account: ask public administration to return it back after recording the entry, just when
the company has a loss or in any case when recording the income tax entry?
Type of accounting record: Income tax.
Table 61. Activities of income tax.
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9.14 VAT Settlement Activities
The Table 62 shows an activities of VAT settlement.
Title: VAT settlement recording.
Type: Choose an option; record entry from scratch.
Accounting event: It has been a quarter since the beginning of the financial year,
choose an option, what should be recorded now: distribution of earnings, VAT
settlement, impairment of inventories or nothing special?
Type of accounting record: VAT settlement.
Title: VAT settlement.
Type: Record entry from scratch.
Accounting event: Record the VAT settlement corresponding to this quarter.
Type of accounting record: VAT settlement.
Title: Paying the VAT.
Type: Correct costs, only choose accounts from the drop-down.
Accounting event: It is time to pay this quarter’s VAT.
Type of accounting record: VAT settlement.
Table 62. Activities of VAT settlement.

9.15 Special Activities
The Table 63 shows activities of a special type.
Title: Initial entry.
Type: Special.
Accounting event: Record the initial entry based on the initial data given. Be careful
that the balance of the “Banks and financial institutions, demand current accounts”
account is not known, you must calculate it, by squaring the credit and debit side of the
initial entry.
Type of accounting record: Initial entry.
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Title: Sums and trial balance sheet.
Type: Special.
Accounting event: It has been a quarter since the beginning of the financial year, it’s
time to record the sums and trial balance sheet. For each activity shown, choose what
costs and accounts are going to the sums and trial balance sheet.
Type of accounting record: Sums and trial balance sheet.
Title: Regularization of incomes and expenses.
Type: Special.
Accounting event: This is the end of the current financial year, so let’s record the
regularization of incomes and expenses. For each activity shown, choose what costs
and accounts are going to the regularization of incomes and expenses.
Type of accounting record: Regularization of incomes and expenses.
Title: Closing entry.
Type: Special.
Accounting event: This is the end of the current financial year, and you have already
recorded the regularization of incomes and expenses, so let’s record the closing entry.
For each activity shown, choose what costs and accounts are going to the closing entry.
Type of accounting record: Closing entry.
Title: Balance sheet.
Type: Special.
Accounting event: To conclude with your work as the new accountant, you must
indicate what elements go to the balance sheet and to which part, writing also their
balances.
Type of accounting record: Balance sheet.
Table 63. Special activities.

10 Default Flow of Activities
The idea of this section is to prepare a default flow of activities, which will be present in
the system and available for the professors to start from it and make their personal
changes, adding or removing other activities.
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In order to prepare this, a number of requirements have been considered to be met:
•
•
•
•

There must be, at least, one activity for each month.
All special activities and the income tax record must be present.
There must be, at least, one VAT settlement.
In regard to the other activities, there must be, at least, one for each type of
accounting record.

Based on this, the second table, Table 65, exposes that default flow of activities, with just
its title, as it will be the way that players see them when solving the activities, and
professors when preparing the game. The first table, Table 64, is the initial data that will
be given to the player, when introducing him/her the story of the game.
Account

Balance

Account

Balance

Banks and
financial
institutions,
demand current
accounts

????

Uncalled capital

€12,000

Accumulated
depreciation of
property, plant
and equipment

€396.96

Impairment of
inventories

€1,000

Profit of the
period

€15,370

Impairment of
trade receivables

€5,000

Legal Reserve

€13,600

Technical
installation

€8,000

Current
provisions for
other liabilities

€3,000

Non-current debt
with financial
institutions

€30,000

Suppliers

€3,000

Non-current
finance lease
payables

€5,814.2

Furniture

€10,000

Current finance
lease payables

€4,665.13
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Merchandise

€8,000

Land and natural
resources

€120,000

Interest on
payables

€225

Doubtful trade
receivables

€5,000

Deferred income

€500

Merchandise
purchased

€25,000

Motor vehicles

€35,500

Share capital

€215,000

Withholdings
and payments on
account

€1,200

Interim dividend

€1,200

Input VAT

€5,254.33

Machinery

€6,907.5

VAT recoverable

€500

Current
guarantees
extended

€500

Building under
construction

€20,000

Complementary information:
•
•

The loan shown on the balance sheet was granted on 01/05 previous year, and will
be repaid after 3 years. A 3% annual interest was agreed to be paid every 3 months
in advance.
A motor vehicle of €10,500 of net book value, from the balance sheet, was purchased
in late 2021 through a lease. The conditions of the lease are summarized in the
following table:
Year

Current debt

Interest

Annual
quote

Amortised
capital

2021

€15,000

€479.33

€5,000

€4,520.67

2022

€10,479.33

€334.87

€5,000

€4,665.13
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2023
•

€5,814.20

€185.80

€6,000

€5,814.20

The other property, plant and equipment no mentioned, is amortized at 10% annually.
Table 64. Default initial accounting data given.

Month in the
timeline

Activities for that month

1. Initial entry.
2. Purchase of merchandise.
September

3. Purchase of merchandise with a prompt payment discount.
4. Sale of merchandise.
5. Distribution of earnings with interim dividend.
6. Purchase of merchandise and returned.
7. Sale of merchandise at a discount and returned.

October

8. Interim dividend given.
9. VAT settlement.
10. Sale of merchandise on the previous year with doubtful
client.
11. Purchase of merchandise with containers and an advance.

November

11. Salary advance.
12. Paying the VAT.
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13. Sale of merchandise with trade bill and an error in bank
details.
14. Sale of merchandise with containers.
15. Amortisation of machinery.
December
16. Mandatory accounting books.
17. Accrual for a previous year loan with a bank and in advance.
18. Sale of merchandise with trade bill in debt collection
management.
19. Payment of salaries and wages.
January

20. Impairment of trade receivables with a part collected.
21. Accrual for a property rented previous year.
22. Previous year provision for other responsibilities.
23. Purchase of machinery with an advance.
24. Disposal of a computer.

February

25. VAT settlement.
26. Sums and trial balance sheet.
27. Provision for taxes.
28. Purchase of a truck.

March
29. Impairment of machinery.
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30. Paying the VAT.
31. Guarantee extended for a rent.
32. Accrual for a loan conceded.
33. Own construction of a building finishing this year.
34. Sale of machinery with an impairment.
April

35. Lease of machinery.
36. Guarantee extended not fulfilled.
37. Capital increase.
38. Amortisation of technical installations.
39. Payment of salaries and wages with an advance and pending
payment.

May

40. Accrual for advertising campaign.
41. Accrual for a loan with a bank in arrears.
42. Provision for dismantle of a truck owned.
43. Amortisation of a land.
44. Impairment of current and past year inventories.

June
45. Lease and withholdings.
46. VAT settlement.
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47. Corporate tax recording.
48. Regularization of incomes and expenses.
49. Other amortisations.
50. Closing entry.
51- Balance sheet.
Table 65. Default flow of activities.

11 Designing the prototypes
There are two prototypes for this system: a low-fidelity one and an interactive. The first
one has been made on paper, without colour, whereas the second one has been made using
the software called “Figma16”.
The paper prototype is aimed to know what elements or objects will be present in the
different screens of the users’ interface in the system. On the other hand, the interactive
prototype is aimed to show how the system reacts to the user interaction, and also, to
show what is an almost final design of all the screens.
An important aspect to note is that throughout the design of the paper prototype, new
ideas had arisen and also design changes, which is another of the advantages of the paper
prototype, since it ensures that in the early stages of the design of a system, possible
failures or new features can be detected.
Some of these new ideas and design changes can be found in the various functionalities’
descriptions, i.e., the change from a suggestion box to a forum is explained in 5.2.6. Email
and Forum System. And so, with other aspects of the system and its functionalities.
However, thanks to the fact that the system has been tested with two real professors, there
are some important features that have been arisen, and it has been considered that the
most ideal way to describe them is when the different screens are exposed. There will be
really important explanations, as they will represent the evolution of the system design.

11.1 Overview of the Design
Before presenting the different screens of the design and how the flow of interactions
work, the next figure, Figure 13, consists of an overview of the design of the screens in
Figma, and the following one is with all the interactions placed.

16

https://www.figma.com/
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They are placed here in order to illustrate the complexity of the interactive prototype. To
mention any detail or curiosity, there is a total of 232 screens, having in mind that some
of them are duplicated more than once in order to prepare correctly a unique path to
interact with the system. However, in any case, the interactions must be prepared
individually for each screen.

Figure 13. Figma overview of the design.

Figure 14. Figma overview of the design’s interactions.

11.2 Flow of Interactions
The idea is to present here the different screens and their design, and how to execute the
interactive prototype and flow through these screens. This will be done by accessing the
following link: “https://www.figma.com/proto/X2U4glTgpjLlL5jWF9lIVx/TFG?nodeid=23%3A3&scaling=scale-down&page-id=0%3A1&starting-point-node-id=23%3A3”.
The important thing to know is that when pressing anywhere in the screen, the icons,
buttons or any element that can be interacted with, is highlighted in a blue colour.
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It is important to stand out that not every screen will be exposed here, as some of them
serve just as a door to be able to execute correctly another functionality. For example, the
home screen for the professor appears more than once, as there are 3 groups in it, and
after finishing each one, it is the time when this screen appears again. The idea is to focus
on the main system functionalities.

11.2.1 Login
The first screen, Figure 15, is the one where the user accesses the system with its role.
The first role tested is the professor, and after choosing the role, a login form is displayed,
where the user most enter his/her university credentials in order to access to the system.
When logged in, the main screen appears.
An important element to comment, mentioned just in the introduction of this project
document, is the name of the system being designed. Here, in this screen, is the one at the
top of it.
A first detail to comment is that the cross icon and size was not fitting well enough in a
visual way, so the changes made were: it was aligned with the title, its size was reduced
and an icon with an outline was chosen, in order to follow the same pattern as all other
icons of the system.
Another detail to be known from now on is that in the interactive prototype has been used
a rounded shape for nearly all icons, whereas in the paper prototype were all squared.

Figure 15. Login screen.
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11.2.2 Main Screen
The following screen, Figure 16, groups the functionalities available to the professor in
three big groups:
•
•

•

Game, where the lists of activities, materials and events are located, but also the
creator.
Communication, where the forum and messenger service are present. An
important feature changed here is the fact that the email system has been changed
to a messenger service, as it seems more a casual chatting between professors, in
fact, there are no email addresses. They write each other by their username.
Students, where the leaderboard and students list are placed.

One aspect that has evolved from the paper prototype is that some screens were cluttered
with information and icons, which can saturate the user and generate an unsatisfactory
system usage experience. What has been done is divide the information in different
screens. For example, all the functionalities mentioned here where at the same screen, but
now they have been grouped on.
By order, the first functionalities to test are in the game group, so it is what will be clicked
next.

Figure 16. Professor’s main screen.
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11.2.3 Activities List
The next figure, Figure 17, is the activities list screen, where all activities are detailed
with its attributes, once the “Activitats” icon or text has been clicked. Two details that
affect how to interact with the prototype are described next:
•

•

Under the title, in every screen, except for the login and the first screens of the
student side when logging in for the first time, there is a breadcrumb, in order to
situate the user every time he/she is a new screen. This was not contemplated in
the paper prototype.
As this design is for desktop and laptop devices, there is a scroll bar, that can be
dragged in order to scroll down to see more elements, in this case, activities.

Then, going back to the game screen by clicking the back arrow at the bottom left side,
and accessing the events section, would be the next step.

Figure 17. Activities list screen.

11.2.4 Events List
This screen, Figure 18, has had a few updates from the paper prototype, based on the
professors’ feedback. The edit and delete icons have been placed top, just once, and not
for each event, as it was presenting very repetitive information on the screen.
Then, the interactive prototype evolved itself, as the first checkbox, the green and red one,
was the same colour as the one at the right side of each event. The fact of the checkbox
being inside the event container could indicate to the user that it was a checkbox that once
clicked, he/she could do an action from the ones at the top (clone, edit and delete). So,
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one solution was to change the colour, as the first checkboxes are the ones that represent
if the event is enabled or disabled in the flow of activities, and the other, is the info icon
that once clicked shows a pop-up indicating the meaning of these checkboxes.
The clone action was also a new idea, not present in the paper prototype. This action, for
example, has not been putted in the materials list section, as it is more difficult to think
of duplicating the same exact material file.
In regards to details, another one is that when any action is done, except for deleting, the
event or element, in general, that is added, cloned or edited, has a glow around its
container, in order to help the user know what happened or what he/she has done.
The flow that the person who tests the prototype should follow is:
1. Clicking the info icon to see what information is bringing in.
2. Clicking the first event to enable the actions on the top, and duplicating the
selected one.
3. Creating a new event with the form displayed.
4. Clicking the fourth event to edit it and editing it with the form displayed.
5. Clicking the third event in order to delete it together with the second one, by
clicking then the trash bin icon. This is done to demonstrate that when two events
are selected cannot be edited at the same time. And an important detail comes
here, which is the confirmation principle, one of the universal design principles.
Every time a critic action is taken, as it is deleting an event, a message to the user
is displayed in order to make him/her confirm the deletion of the corresponding
element.
Finally, the next step would be going back and checking the materials section.
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Figure 18. Events list screen.

11.2.5 Materials List
As the Figure 19 title indicates, this is the materials list, and it follows the same structure,
regarding its interface, as the events list. But also, the steps to follow to continue the flow
correctly are the same, except there is no action to clone here.
Also, the same details as commented with the events could be mentioned here, and how
it evolved from the paper prototype.
Same as before, to continue to the next step, go back to the game screen and access the
last functionality of this group, the creator.
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Figure 19. Materials list screen.

11.2.6 Creator
Due to the amount of screen space occupied the creator screen, as shown in the paper
prototype, in the interactive prototype, it is divided into the introduction first, and then
the flow of activities itself. However, the first version of the interactive prototype was the
same as the paper version.
When clicking the pdf icon on the introduction screen, the professor would be able to
download the initial data given as a pdf file into his/her computer and open it in any
browser, and change this initial data with another pdf file, although it is not represented
in the interactive prototype, meaning that the “Guardar” button does nothing.
And in the flow of activities screen, what Figure 20 exposes, the activities have been
placed at the bottom side, in order to make the scroll bar work, as horizontal scroll bars,
which is used in the paper prototype, are not good to use. What should be done here, in
order to follow a logic flow, would be:
1. Click on November month to see the activity placed in it and then click the info
of the activity, which is not just the activity details, but also how it is placed in the
timeline. This is the reason why info icons look different from the activities with
its title than activities in a month. In fact, this is an aspect in which the interactive
prototype evolved.
2. The info button of the material brings the professor to the materials list.
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3. When going back two times, it is time to see the details of an activity from the list,
that is, just the detail of its attributes, what brings the professor to the activities
list.
4. Finally, adding an activity, “Dividend a compte donat”, to the timeline, by
indicating the start and end date to solve it by the students, and the experience and
redeemable points for it.

Figure 20. Flow of activities screen.

11.2.7 Forum
Moving on to the next group, which is communication, there is the forum, exposed in the
next figure, Figure 21. It has more or less the same structure as the paper prototype, as
there was nothing found to be improved, meaning that its current structure was fitting
good. The flow here would be creating a new conversation or enquiry, publishing it,
replying to one, to itself in this case, and that is all.
Going back and entering the messenger service would be the next step.
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Figure 21. Forum screen.

11.2.8 Messenger Service
As mentioned before, the email system explained as a functionality of this system is the
same for the interactive prototype, the only thing that changes is its title, for the reason
already explained.
From the paper prototype and the interactive itself, the evolution here has been the icons
from the top, that were so big, breaking the uniformity of size between other icons of the
system, and also, is has been added an indicator of what page out of how many is the
professor located (1 out of 2).
The flow here would be:
1. Sending a new message.
2. Changing to page 2 and selecting the second message to see how archive and
delete actions are coloured, and then, deleting it.
3. Finally, although nothing else is done with it, clicking the checkbox on top would
select all messages from that page.
The messenger service screen is exposed next, Figure 22. And now it is time to move to
the last group, students, by going back two times and accessing the “Estudiants” section
and then the leadearboard first.
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Figure 22. Messenger service screen.

11.2.9 Leaderboard
The Figure 23 shows how the leaderboard is displayed, first sorted by the level of
experience, in descendent order. What has been added new from the paper prototype are
the icons to represent how the user sort the different criteria. The green arrow represents
the descending order, whereas the red one, the reverse.
The flow would consist in keep testing how the different criteria are sorted from
descending to ascending order.
Then, the next step would be visiting the students list.
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Figure 23. Leaderboard screen.

11.2.10 Students list
The next figure, Figure 24, exposes how the students list screen looks like. From the paper
prototype, the only thing that has been changed here is that the two functionalities for
each student have an image, and are not just text.
The flow here would be to see the avatar of the student David García López, represented
in the Figure 25. What can be seen here in more detail, as it is in colour, is that the badges
not achieved are greyed out, and the name of it is a bar that fills in colour based on the
progress of the student in achieving the corresponding badge.
The next step would be to access the resolution of David García López, Figure 26,
clicking then the November month and seeing that there are already two activities
evaluated. So now it is time to evaluate the last one, clicking the activity box. There are
two clear changes from the paper prototype here:
•
•

The accounting event is placed on top, in order to help the professor, know what
is evaluating.
The different fields of the activity are evaluated by clicking in each checkbox and
a pop-up with a correct and incorrect hand icon are displayed.

The flow would be:
1. Clicking the checkbox of the account name “S.S. a c/treballador”, checking it
incorrect and then the cos of it, also incorrect.
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2. The first cost on the debit side is correct, so this is what is checked, and
automatically, in order to not make the user that is testing the prototype keep
checking all the fields, they are checked, and also, some comments are placed.
3. Finally, submit the evaluation of the activity, and seeing that is now greyed out
with the magnifying glass icon indicating this.
And this is the end for the professor role, going back a few times will bring you again to
the login screen, but now just being able to access as the student role.

Figure 24. Students list screen.
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Figure 25. Student avatar17 screen.

17

From now on, all the characters that appear have been extracted from this Figma community pack:
https://www.figma.com/community/file/874561187582459048. Designers: YorKun, Hwoma, Yancy Min
and Charlie Liu.
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Figure 26. Student resolution screen.

11.2.11 Avatar Creation
The first time a player logs in the system, as explained in the functionalities, will have to
create his/her avatar. The next figure, Figure 27, shows how it looks like this screen. The
dice icon added, from what the paper prototype was, is what has also been explained in
the functionalities, that the player can skip the process of creation of the avatar by
generating a random character.
The correct flow to test this feature would be:
1. Clicking the dice icon to create a random character.
2. Clicking the “Estils de cabell” icon to open the scrollable list of different hair
styles, and then choosing the fifth one.
3. Finally, submitting the creation of the avatar, by clicking the “Crear” button. This
will pop-up a message in order to have the user confirmation to make this
important action, although he/she is informed that later the character can be edited.
Once the avatar is created, the office is displayed, and an element at the top left side is
visible in almost all screens from now on. This is a feature added in order to make
gamification more visible in the system, as this way the player has somewhere to look at
and see that he/she is progressing in the game. The bar is filled in colour based on the
progress of the current level of experience, and at the end of the flow, the icon with the
avatar face will be able to be clicked to see the progress or evolution of the player in the
game.
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In order to get into the game, the computer on the office table indicates to start the game.
Once clicked, and just for the first time, the introduction is displayed, with the pdf file
being able to be downloaded. After the first login in the system, the player would start at
the home screen, but from there, he/she can access anytime the introduction.
As with the professors, the home screen groups on functionalities, and the first group to
be seen is the main one, where there are the events, the leaderboard, the tasks, and the
play itself.

Figure 27. Avatar creation screen.

11.2.12 Events list
Nothing curious to be commented here, as the player cannot do any action with the events,
just look at its title, the effects, and the time remaining to finish. The next figure, Figure
28, shows this screen. Once went back, the leaderboard is available to be seen.
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Figure 28. Events list screen.

11.2.13 Leaderboard
At this point, the level of experience of the player being simulated has raised to 5, with
328 points of experience for this level. This is done in order to make the other
functionalities be logic, simulating that the player has already solved some activities and
used the system.
Regarding the leaderboard, there is nothing different from the professor side one, except
that, as in the paper prototype is represented and, in the functionalities, has been
explained, the players look at his/her classmates’ avatars and offices through the
leaderboard. For this reason, each student has a three-dot icon, that when clicked, a dropdown with the avatar and office options is displayed.
The reason of this dropdown being placed under the three-dot and not in the centre as
many others, is because of another design principle, in this case, the proximity principle.
It has to be clear for the user that what he/she can do in this drop-down is related to David
García in this case.
The flow would be the same as with the professor, but the interesting part here is, once
every criterion has been sorted, the next step is scrolling down, in order to click the threedot icon of David García López student, and visiting first his avatar, and afterwards, his
office. This is what the next figure, Figure 29, represents.
Then, go back until being again in the main screen, and from there, access the tasks
functionality.
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Figure 29. Leaderboard screen once three-dot icon clicked.

11.2.14 Tasks
The following figure, Figure 30, shows the tasks list. The ones that have a green glow,
and a tick icon in the right side, have been completed by the player, and are the only ones
available to be deleted. That is also what is different from the screen of the paper
prototype.
In this case, the flow would be selecting the second one and then deleting both, the first
and the second one. Again, the confirmation principle is applied.
When going back, the play option is not available, but it has been saved until the end of
the flow of interactions, as it is the main functionality of this system, at least for the
players’ side.
So first, the step is going back again and looking at the forum.
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Figure 30. Tasks screen.

11.2.15 Forum
Exactly the same comments as for the forum on the professor side, and the same structure,
as it is a shared place between students, professors and designers. The next figure, Figure
31, shows this screen.
So, the flow would be:
1. Creating a new conversation or enquiry, by publishing it with the form filled.
2. Replying to an already existing conversation.
Finally, going back, it is the turn for the “my space” group, which includes: the office of
the player, the avatar of the player and the item shop to personalize both of the first
elements.
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Figure 31. Forum screen.

11.2.16 Office and Avatar
It has been decided to group these elements as there is no important comments to be done,
and there is nothing that has been changed from the paper prototype, except for editing
the avatar, that in order to do it, a pencil icon must be clicked, and not directly the options
(face shape, hair and colour, etc) are in the avatar screen.
The first figure, Figure 32, is the office screen and the second one, Figure 33, the avatar
screen. The editing avatar screen is not exposed, as it is the same as in the beginning when
creating for the first time the avatar.
After going back, the last option to see before the play functionality, is the item shop.
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Figure 32. Office screen.

Figure 33. Current player avatar screen.
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11.2.17 Item shop
It has been divided in two groups: purchasable parts for the avatar (or character) and
purchasable objects for the office. The first group is, as it has been seen in the creation of
the avatar, head or face shapes, hair styles, upper part, lower part and shoes.
The structure of the item shop follows the same as the one from the paper prototype, but
the purchase cost has been placed down each object. And because of the interactive
prototype being in colour, it can be seen that:
•
•

There are objects purchasable using redeemable points, others based on the level
of experience achieved, and also some are free.
The ones available to purchase have an orange stroke, whereas the ones not
available to purchase are greyed out and have a black stroke.

The next figure, Figure 34. shows the item shop when looking at upper parts for the avatar.
Then, when looking at the different objects for the office, that have been decided to be:
tables, chairs, computers, posters and other objects, there will be the option to buy one
and see how it works.
For that:
1.
2.
3.
4.

Go back to access the objects for the office section.
Select the tables, and in order, the other type of objects until the posters.
Click the one and only poster available and confirm the purchase.
There is a dotted line indicating the space where the poster can be placed, in this
case, at the top left side. Once clicked, confirm the place and the office will be
displayed with the new object in it.

Finally, in order to nearly finish with the flow of interactions, go back until the home
screen, access then the main group and click the play functionality.
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Figure 34. Item shop, upper part for the avatar.

11.2.18 Play
On the play screen there is the timeline with the different months, and in each of them
will appear the activities added by the professor, with its title and the time left to complete
them. In this case, the flow starts by clicking the November month and seeing three
activities not solved yet by the player. The second and third one are greyed out, as he/she
must solve them chronologically, so click the first one to go solve it.
There will be two examples of solving activities, the second one more complex. This has
not been fully designed in the paper prototype, but here, in the interactive prototype itself,
there is also an evolution.
The first figure, Figure 35, shows the activity before starting to solve it, and the second
figure, Figure 36, the activity once solved and ready to be validated.
The first container exposes the accounting event with the type of activity, that is, with an
indication of how the player must solve the activity. Regarding this aspect, there would
be a first screen when the player is using for the first time the system, which would be the
player solving the activity but with the system being a guide to do it. This way, the player
would feel more comfortable for new activities if he/she has been helped to solve one.
In order to test correctly this functionality, the flow of interactions to follow is:
1. One detail that evolved is the orange line in some fields, which aims to indicate
the player that he/she has to do something there. In this case, the cost fields must
be indicated clicking its checkbox, and the accounts must be corrected (they are
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2.
3.
4.
5.

6.

incorrect so are in red). So, the first step is clicking the first cost checkbox on the
debit side, the player would write there the cost, but in this case, just click the popup box and the cost will be automatically written. Finally, accept the cost written
to be placed in the field, clicking the tick icon.
Do the same for the first cost on the credit side. Then, all costs are automatically
filled in, in order to avoid spending much time doing the “same” action.
Do the same but now with the first account on the credit side.
The same for the first account on the debit side, and all accounts will be
automatically indicated.
Then, as the second figure exposes, the validate button will be available once all
fields are filled in. Once clicked, a pop-up message appears congratulating the
player with the number of points of experience gained and remembering him/her
to be on alert for when the professor corrects the activity, to see how many
redeemable points he/she wins.
Click the button “Tornar a la pantalla de joc” from the pop-up message, and see
how the first box’s activity is checked, and the next activity is available to be
solved.

It is important to stand out that the first cost on the credit side and the second account on
the credit side are solved incorrectly, but this is expected to happen, as after seeing the
play functionality, there will the case where the player looks at the professor’s correction
of an activity.

Figure 35. Solving activity screen.
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Figure 36. Activity solved.

The second activity to solve is more complex, because there are three sections or activities
in it. The first figure next, Figure 37, shows how the first section of this activity looks
like. The flow in this case is:
1. The first section consists in indicating the costs and accounts from the dropdown,
once each box is clicked. Click the checkbox of the first account on the debit side
and click the pop-up appearing to write automatically the account, and finally
accept the placement of the answer.
2. Do the same for the first cost on the debit side, and everything will be
automatically filled in. Now, the “Següent apartat” button at the bottom is
available to navigate to the next section of the activity.
3. The next section is just a checkbox for each side, as when clicking it (the first one
in this case) the player must choose a pair of cost-account. Click the first pair and
navigate to the next section.
4. The last section has the costs correctly indicated, but the accounts are missing to
be indicated. Click the first checkbox and then the third account. Finally, validate
the activity, the same idea of pop-up message as the first activity will appear. Go
back to the play screen to see the first two activities checked.
This is the end of the main functionalities for the system, but there is one last thing to see,
which is the notifications. Go back to the home screen and click then the bell icon on the
top right side.
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Figure 37. Solving second activity screen.

11.2.19 Notifications
Each notification has a checkbox, in order to delete anyone, and a green arrow at the right
side, which brings the player to the section that the notifications is referring to. Not all
notifications will have this arrow, as some of them will just be informative, without any
link to any screen.
The first figure, Figure 38, shows the list of notifications screen. The only other figure
that is displayed is the one where the player accesses the professor’s correction to an
activity, but before getting into this, the flow of interactions to follow is:
1. Check the sixth notification in order to delete the selected ones plus this one. Do
it by clicking then the trash bin icon.
2. What will appear is an important notification, occupying the centre of the screen.
This can occur whenever the player is using the system, except for when he/she is
solving an activity. In this case the important notification declares that the player
has positioned fifth in the leaderboard. Access to it by clicking the green arrow.
The name of the player and his/her statistics will be filled in green.
3. Go back to the notifications by using the back arrow, not the bell icon, as this is
something that also evolved from the interactive prototype itself, as it is more
logic, because of what another universal design principle says. Click the green
arrow of the third notification to see how the player has a new reply to one of
his/her enquires in the forum.
4. Go back and be ready check the correction of one of the activities solved by the
player.
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Figure 38. Notifications list screen.

To see the correction, click the green arrow of the first notification and then there will be
displayed the game screen with the activities solved, and the ones that have been already
corrected have an eye icon next to its title. Click it to see, finally, the correction.
This is what the next figure, Figure 39, exposes. The next figure to this one, Figure 40,
aims to show what are the rewards for the player, after knowing which fields have been
solved correctly and which ones incorrectly. In this screen, when hovering the “Solució”
button, the system displays the correct answer to the activity, and the rewards for each
field of the correct answer.
This is important note, as it is a new functionality inside the play one, because there was
no mention, in the system functionalities section, to the player being able to see the correct
solution to the activity he/she solved. This is a way to keep him/her learning on
accounting.
The final step to finish with the prototype is to see a screen, that has been also added in
the interactive prototype, which is called “Your evolution”, and as it names indicates, it
shows the evolution or progress of the player in the overall experience of the system. Go
back until the main screen, and then click the avatar icon of the experience progress bar
to access the mentioned screen.
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Figure 39. Activity correction screen.

Figure 40. Activity rewards screen.
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11.2.20 Your evolution
It is important to stand out first, that due to time issues, this screen is not fully designed
as it should be, meaning that for sure there could be more elements to see their evolution,
and the format or structure of the interface could be better. But the next figure, Figure 41,
shows how it looks like.
This screen is important for the player, as it is a way to make him/her feel that is
progressing in the game, and not just solving practical cases of accounting.
This is the end to the flow of interactions of the prototype, keep going back and the login
screen will appear again with no option go anywhere.

Figure 41. Your evolution screen.

12 Conclusions
First of all, I would like to highlight the strict non-compliance with the objective of
involving the users of this system in each phase of the design process (O1-O5). There has
been already commented that this was due to time and planning issues.
Related to this, despite having taken some subjects where this point of view has had to be
applied, with this project I have realized even more about the importance of knowing the
opinion of users on how they want a system to be and work, that in some aspects my
thinking was completely different from what had been obtained as a result of the surveys.
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There has also been accomplished the study of similar systems (O6), more or less, as it
has not been possible to find a serious game which addresses accounting as its main
content.
Secondly, I would like to point out the importance of gamification for this project. It has
been possible to introduce this world, with its concept and various techniques (O4-O7).
All the techniques have been in some way expressed in the different functionalities. It has
been very interesting from a personal point of view to see how these elements have been
present in some aspects of personal life, without realizing that by themselves, they form
a field of study.
In relation to prototyping, it has been a process with a lot of feedback, as some
functionalities of the system have been changed for better, thanks to the design of the
prototype on paper. And others were expanded thanks to the possibilities offered by an
interactive prototype (O9). Personally, the excitement of seeing what has been designed
and thought of, in an interactive prototype, is unique.
But most the most important thing here is that I had never used Figma before, even though
I knew her name, and I have been able to learn in a short time enough to make this
interactive prototype of a considerable size. Still, I’m sure there are other Figma tools and
functionalities I don’t know about and they can make this prototype an even better design.
Regarding the accounting part, the objective of gathering all possible transactions of both
subjects, Accounting Fundamentals and Accounting Planning, has been achieved (O8).
Then, it has been explained how these transactions would fit in the context of a financial
year within the system (O3), converting them into activities, which lead to a description
of a default flow of activities.
Thanks to this part, it has been possible to remember and re-learn accounting concepts
and transactions. In addition, the design of the prototype on paper has also helped to see
the accounting activities in a different way, so that they fitted better in the system.
To sum up, the realization of this project has been an enriching experience, as I have
learned new concepts that I was completely unaware of, and I have had a really great
support, both theoretical and moral, from my tutors.

12.1 Future Work
This section aims to present a number of features or functionalities of the system, which
may be a future line of research, as they have not been addressed in this project. They are
the following ones:
•
•

•

Finishing with the waterfall process, after the design, there would be the
implementation of the system and its testing and maintainability.
The design of those sporadic and short interaction functionalities for smartphone
and tablet devices has not been realized. Therefore, it remains to be studied what
these functionalities would be and how they would be represented.
As mentioned in the conclusions, there should be more iterations on the design
process, by involving the users in each stage.
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•

•
•

It should be possible to select in the system what type of accounting regulations
to apply, and what language to use in the interface. That is, investigate other nonSpanish accounting regulations.
There has been also commented to adapt the system for business training courses,
making it more sophisticated and of a greater difficulty.
There is an idea that could be added to the system, which is a social network within
it. That is, research ways that students can add each other as friends in the system
and from there, find extra functionalities. This would also encourage the student
to use the system.
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ANNEXES
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Annexe 1: Description of Personas Extracted from the
Persona Method

RICARD JUNEDA
AGE: 18
SEX: MALE
TOWN: ARTESA DE LLEIDA
ACCOUNTING STUDIES: SOME
KNOWLEDGE

Additional Specific Information
WHAT IS HIS STUDY METHODOLOGY? He prefers to study the most
theoretical concepts with pure text, and the practical cases through graphic elements
above all.
WHAT DEVICE WOULD HE PREFER TO USE WHEN INTERACTING
WITH A SYSTEM LIKE THIS? He would prefer to use the system and see all its
functionalities with a desktop computer or laptop, as it is the device that he uses the
most for all things related to the university.
WHAT EXPECTATIONS WOULD HE HAVE FOR A SYSTEM LIKE THIS?
He would like the system to have elements that make the studying process of
accounting concepts funnier and more attractive, which means to be more dynamic.
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NEREA PONTS
AGE: 19
SEX: FEMALE
TOWN: ALPICAT
ACCOUNTING STUDIES: ALMOST NONE

Additional Specific Information
WHAT IS HER STUDY METHODOLOGY? She likes to study the most
theoretical concepts and the practical cases using both methods, which are by pure text
and through graphic elements.
WHAT DEVICE WOULD SHE PREFER TO USE WHEN INTERACTING
WITH A SYSTEM LIKE THIS? She would prefer to use the system and see all its
functionalities with a smartphone or tablet, as it is the device that she uses the most in
a regular day.
WHAT EXPECTATIONS WOULD SHE HAVE FOR A SYSTEM LIKE THIS?
She would like the system to have elements that make the studying process of
accounting concepts funnier and more attractive, which means to be more dynamic.
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ENRIC GARCÍA
AGE: 43
SEX: MALE
TOWN: LLEIDA
ACCOUNTING STUDIES: DOCTOR OF
ACCOUNTING AND FINANCE

Additional Specific Information
WHAT STUDY METHODOLOGY HE SUGGESTS? He suggests that students
should study both, theoretical concepts and practical cases, by pure text and also
through graphic representations.
WHAT DEVICE WOULD HE PREFER TO USE WHEN INTERACTING
WITH A SYSTEM LIKE THIS? He would prefer to use the system and see all its
functionalities primarily with a desktop computer, as it is the device that he uses at the
university office.
WHAT EXPECTATIONS WOULD HE HAVE FOR A SYSTEM LIKE THIS?
He would like the students to relate what they have seen in class with what they see
when playing the game and by this way catch their attention.

170

Design of a learning system for accounting using gamification

Annexe 2: Questions and Answers to the Survey for the
First Contact with the Users
Students Side
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Professors Side
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Annexe 3: Paper Prototype
Login Screen
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Login Form Screen
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Professor Screens
Home Screen
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Activities Screen
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Events Screen
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Event Create Screen
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Materials Screen
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Material Create Screen
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Leaderboard Screen
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Students Screen
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Student’s Avatar Screen
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Student’s Resolution Screen
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Student’s Activity Resolution Screen
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Forum Screen
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Email Screen
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Creator Screen
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Student Screens
Avatar Create Screen
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Home Screen
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Introduction Screen
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Play Screen
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Events Screen
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Leaderboard Screen

200

Design of a learning system for accounting using gamification

David’s Avatar Screen
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Tasks Screen

202

Design of a learning system for accounting using gamification

Forum Screen
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Item Shop Screen
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Player’s Avatar Screen
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Solving Activity Screen
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Annexe 4: Glossary of Accounting Concepts Translated to
Catalan
Account name: nom del compte, compte.
Accountant period, financial year: exercici, exercici econòmic.
Accounting event: fet comptable.
Accounting opening (closing): obertura (tancament) de la comptabilitat.
Accounting/Journal entry: assentament comptable.
Accrual principle: principi de devengo o meritament o de la data del fet.
Accumulated amortisation of intangible assets / Accumulated depreciation of property,
plant and equipment / of investment property: A.A.I.I / A.A.I.M / A.A.Inversions
Immobiliàries.
Acquisition price: preu d’adquisició.
Adjustment: regularització.
Advances for intangible assets (property, plant and equipment): acomptes immobilitzat
intangible (material).
Advances to suppliers (from costumers): avançaments a proveïdors (de clients).
Amortisation of intangible assets / Depreciation of property, plant and equipment / of
investment property: dotació A.I.I / dotació A.I.M / dotació Amortització I. immobiliàries.
Annual memory: memòria.
Asset increases (decreases): augment (disminució) de l’actiu.
Assets: actius.
Balance: saldo.
Banking and similar services: serveis bancaris.
Bankruptcy: fallida, quiebra.
Banks and financial institutions, demand current accounts: tresoreria.
Beginning (Ending) inventory: existències inicials (finals).
Benefits, earnings or profits: beneficis.
Buildings: construccions.
Capital: capital, capital social.
Cash / Cash equivalents: caixa i bancs.
Changes in inventories: variació d’existències.
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Conservatism principle: principi de prudència.
Consistency principle: principi d’uniformitat.
Containers and packaging returnable to suppliers (by costumers): envasos a tornar a
proveïdors (per clients).
Containers and packaging sold: venda d’envasos.
Cost: import, valor, cost.
Credit: haver.
Current (non-current) bills payable: efectes a pagar a c/t (a ll/t).
Current (non-current) finance lease payables: creditors per arrendament financer a c/t (a
ll/t).
Current (non-current) guarantees extended (received): fiances constituïdes (rebudes) a c/t
(a ll/t).
Current (non-current) loans for disposal of fixed assets: crèdits per venda d’immobilitzat
a c/t (a ll/t).
Current (non-current) payables to suppliers of fixed assets: proveïdors d’immobilitzat a
c/t (a ll/t).
Current interest on debentures and similar issues: interessos d’emprèstits i alters
emissions anàlogues.
Current interest on debt securities: interessos a c/t de valors representatius de deute.
Current interest on debt with financial institutions: interessos a c/t de deutes amb entitats
de crèdit.
Current interest on loans: interessos a c/t de crèdits.
Current interest on payables: interessos a c/t de deutes.
Current investments: inversions.
Current payables: deutes a c/t.
Current provisions for dismantlement, removal or restoration of fixed assets: provisió a
c/t per desmantellament, retirament o rehabilitació de l’immobilitzat.
Current provisions for employee benefits: provisió a c/t per retribucions al personal.
Current provisions for other liabilities: provisió a c/t per a altres responsabilitats.
Current provisions for taxes: provisió a c/t per a impostos.
Debit: deure.
Deferred income: ingressos anticipats.
Discounted trade bills: efectes descomptats.
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Dividend payable: dividend actiu a pagar.
Dividend receivable: dividends a cobrar.
Doubtful trade receivables: clients de dubtós cobrament.
Equity increases (decreases): augment (disminució) del patrimoni net.
Exceptional expenses: despeses excepcionals.
Expense: despesa.
Finance expenses arising from provision adjustments: despeses financeres per
actualització de provisions.
Furniture: mobiliari.
General journal: llibre diari.
General ledger: llibre major, T’s.
Going concern principle: principi d’empresa en funcionament.
Goods for resale: existències.
Impairment losses on intangible assets / property, plant and equipment / investment
property: pèrdues per deteriorament de l’immobilitzat intangible / immobilitzat material
/ inversions immobiliàries.
Impairment losses on inventories: pèrdues per deteriorament del valor de les existències.
Impairment losses on trade receivables: pèrdues per deteriorament de crèdits comercials.
Impairment of inventories: deteriorament del valor de les existències.
Impairment of trade receivables: deteriorament de crèdits comercials.
Income from loans: ingressos crèdits.
Income from other services: ingressos per serveis diversos.
Income tax payable: H.P. Creditora per IS.
Income tax: impost de beneficis.
Income: ingrés.
Independent professional services: serveis de professionals independents.
Initial entry: assentament inicial.
Input (Output) VAT: H.P. IVA Repercutit (Suportat).
Intangible assets: actius intangibles.
Interest on discounted bills and factoring transactions: interessos per descompte d’efectes.
Interest on payables: interessos de deute.
Interim dividend: dividend actiu a compte.
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Inventory and annual accounts: llibre d’inventari i comptes anuals.
Investment property: inversions immobiliàries.
Land and natural resources: terrenys i béns naturals.
Leases and royalties: arrendaments i cànons.
Legal reserve: reserva legal.
Liabilities: passius.
Liability increases (decreases): augment (disminució) del passiu.
Long-term fixed assets suppliers: proveïdors d’immobilitzat a llarg termini.
Losses (gains) on non-current assets: pèrdues (beneficis) procedents d’immobilitzat.
Losses on irrecoverable trade receivables: pèrdues de crèdits incobrables.
Materiality principle: principi d’importància relativa.
Merchandise purchased (sold): compra (venda) de mercaderies, compres (vendes).
Net realizable value: valor net realitzable.
Non-current (current) / Fixed assets: actius no corrents (corrents) / fixes.
Non-current (current) finance lease payables: creditors arrendament financer ll/t (c/t).
Non-current (current) liabilities: passius no corrents (corrents).
Non-current (current) provisions: provisions a llarg (curt) termini.
Non-current / Current loans to personnel: crèdits a ll/t / c/t al personal.
Non-current debt with financial institutions: deute a ll/t amb entitats de crèdit.
Non-current investments: inversions a llarg termini.
Non-current payables: deutes a llarg termini.
Other finance expenses: despeses financeres.
Other operating losses: altres pèrdues en la gestió corrent.
Other services: altres serveis.
Other supplies purchased: compra d’altres aprovisionaments.
Others supplie purchased: altres compres a proveïdors.
Past due trade bills: efectes impagats.
Payables, discounted trade bills: deute per descompte d’efectes.
Personnel expenses: retribucions a ll/t al personal.
Prepaid expenses: despeses anticipades.

210

Design of a learning system for accounting using gamification
Prepaid interest: interessos pagats per anticipat.
Prior periods’ losses: resultats negatius d’exercicis anteriors.
Profit and loss statement: compte de pèrdues i guanys, PiG.
Profit or loss determination: determinació del resultat.
Profit/Loss of the period: resultat de l’exercici.
Prompt payment discounts (on purchases): descompte sobre vendes (compres) per
pagament immediat.
Property, plant and equipment under construction: construccions en curs.
Property, plant and equipment: immobilitzat material.
Provision surpluses: excés de provisió.
Provisions for dismantlement, removal or restoration of fixed assets: provisió per
desmantellament, retirament o rehabilitació de l’immobilitzat.
Provisions for dismantlement, removal or restoration of fixed assets: provisió
desmantellament.
Provisions for long-term employee benefits: provisió a ll/t per retribucions al personal.
Provisions for onerous contracts / other trade operations: dotació a la provisió per
operacions comercials.
Provisions for other liabilities: provisió per a altres responsabilitats.
Provisions for taxes: provisió per a impostos.
Public entities: Administracions Públiques.
Purchase (Sales) returns and similar transactions: devolució compres (vendes).
Purchase (Sales) returns and similar transactions: devolució compres (vendes).
Raw materials purchased: compra de matèries primeres.
Receivable on called-up capital: socis per desemborsament exigits.
Recoverable taxes: H.P. Deutora per devolució d’impostos.
Reserves: reserves.
Reversal of impairment of intangible assets / of property, plant and equipment / of
investment property: reversió del deteriorament de l’immobilitzat intangible / de
l’immobilitzat material / de les inversions immobiliàries.
Reversal of impairment of inventories: reversió del deteriorament de les existències.
Reversal of impairment of trade receivables: reversió del deteriorament de crèdits per
operacions comercials.
Salaries and wages: sous i salaris.
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Salaries payable: remuneracions pendents de pagament.
Salary advances: avançament remuneracions.
Share capital: capital social.
Share premium or additional paid-in capital: prima d’emissió.
Shares or equity holdings issued: accions emeses.
Social Security payable by the company: S.S. a c/empresa.
Social Security, payables: organismes S.S.
State of insolvency: concurs de creditors.
Statement of cash flows: estat de fluxos d’efectiu.
Statement of changes in equity: estat de canvis en el PN.
Statutory reserve: reserva estatuària.
Subcontracted work: treballs realitzats per altres empreses.
Subscribed shares: subscriptors d’accions.
Sums and trial balance sheet: balanç de comprovació de sumes i saldos.
Suppliers: proveïdors.
Surplus provisions for employee benefits: excés de provisió per retribucions al personal.
Surplus provisions for other liabilities: excés de provisió per a altres responsabilitats.
Surplus provisions for taxes: excés de provisió per a impostos.
Surplus trade provisions: excés de provisió per operacions comercials.
Tax loss carryforwards: crèdit per pèrdues a compensar.
Taxation authorities, receivable: H.P. Deutora IVA.
Taxation authorities, taxes payable: H.P. Creditora IVA.
Taxation authorities, withholding tax: H.P. Creditora IRPF.
Taxation authorities, withholding tax: H.P. IRPF.
Taxes: tributs.
Trade and other receivables: deutors.
Trade bills in debt collection management: efectes gestió cobrament.
Trade bills in portfolio: efectes a cobrar/cartera.
Trade provisions: provisió per operacions comercials.
Trade receivables: clients.
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Transaction: operació comptable.
Uncalled capital: socis per desemborsament no exigits.
Unearned interest received: interessos cobrats per anticipat.
Utilities: subministraments.
Volume discounts: ràpel sobre compres o vendes.
Voluntary reserve: reserva voluntària.
Withholdings and payments on account: H.P. Retencions i pagaments a compte.
Work carried out by the company for property, plant and equipment in progress: treballs
realitzats per a l’immobilitzat material en curs.
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