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ABSTRACT

Nowadays, many people have Internet access, which changes the

ways of relationship and communication. Digital technologies emerged

as a new paradigm, which changes many aspects of routine. This
way, it is important to look for new ways of performing tasks in
order to achieve the objectives. Task monitoring and performance
evaluation could be great allies in achieving positive results. In or-
der to keep people engaged and committed to their own income,
we propose a gamified system that uses the Learning Vector Model
for performance evaluation and follow-up of tasks. The system
can be applied in entities and companies with the purpose of so-
cializing, motivating or promoting the interaction of users. It was
verified through field research, that our system helped with the im-
provement of the performance of the evaluated team and motivated
the professionals. The evaluation using the Learning Vector Model
helped in the monitoring and the progress of the evaluated ones.
They also could interact more with the work team.

Categories and Subject Descriptors

K.3.1 [Computer Uses in Education]: Computer-assisted instruc-
tion (CAT); H.5 [Information interfaces and presentation]: Group
and Organization Interfaces

General Terms

Documentation, experimentation, human factors

Keywords

Performance evaluation, task monitoring, gamification, Learning
Vectors Model

1. INTRODUCTION

With the advancement of technology and the changing habits of
population, society is becoming increasingly complex. Nowadays,
many people have Internet access, which changes the ways of re-
lationship and communication. Digital technologies emerged as a
new space of communication, sociability, organization and also a
new market for information and knowledge [7]. Thereby, many
possibilities arise for adopting resources and strategies for this new
socio-cultural scenario. However, due this large number of possi-
bilities, more complicated become the ways of task monitoring and
performance evaluation, mainly in the areas of business and educa-
tion.
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In any context, human performance depends on various factors
and varies depending on the person and the situation. This could
be influenced also by factors of the environment where the person
is inserted. This explains why even the best employees or students
may not deliver good results. When the quality of services is lack-
ing or the average class grade is unsatisfactory, it is usually because
people are not performing as expected, and this can occur for ava-
riety of reasons, for example: value of rewards, individual effort
and the perception of the individual place [4].

Performance evaluation and task monitoring could be great allies
to empower, motivate and reward employees or students. Through
this practice, it is possible to focus peoples’ activities properly,
align individual goals with the organizational ones, joining perfor-
mance at work with the medium-term objectives and strategies of
the corporation and to maximize the potential of individuals and the
team to benefit the organization. The evaluation allows the identi-
fication of potentialities and make a career progression, and also,
alert those who are not doing well. It is feasible to provide in-
formations to evaluators about their progress and identification of
strengths and weaknesses.

The adoption of a system for constant monitoring and evaluation
could help with the class follow-up. With these mechanism, it is
possible to provide a formative evaluation. The term "formative"
means that the information will be collected during the education
process [5]. Evaluation, in turn, aims to "delineate, obtain and pro-
vide information for making educational decisions" [12, p. 338].
The main idea of a formative evaluation is to check results pro-
gressively, in order to adjust learning activities to improve student
attainment.

This way, we propose a gamified system for activity monitoring
and performance evaluation. Gamification is a technique to stream-
line the learning process or training, and make tedious or repetitive
tasks more enjoyable [13]. Consists in the use of game elements
in varied contexts, for purposes that are not exclusive of entertain-
ment. Through this practice, it is possible to improveperformance,
promote socialization, and generate a sense of achievement. When
properly used, gamification is an ally that gives positive returnsby
keeping focus, and at the same time, entertainment. We choose this
technique to motivate and engage the users of the system.

The evaluation will be through the Learning Vectors Model (LV).
The LV Model is a methodology which uses geometric representa-
tions of the performance, which makes possible the classification
qualitatively and quantitatively [10]. It was originally created to
help teachers, tutors and students of distance education. It allows
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semi-automatic evaluation. The evaluated ones have continuous
feedback and grades are given from an association between one
horizontal and one vertical component representing the positive and
negative contributions of the interactions between the class. This
model have been chosen for being a dynamic tool, since it allows
the semi-automatic evaluation.

2. RELATED WORK

Some works in the area of Educational Computing have been
studied to solve problems related to performance evaluation and
follow-up of tasks. Here we list the ones which used the Learning
Vectors Model and gamification in order to obtain different objec-
tives.

2.1 Work based on the LV Model

The LV Model focuses on the interaction of the teaching group
with the virtual learning environment. It was created to support
and encourage formative evaluation and automate the qualitative /
quantitative follow-up of students. The research based on the LV
Model has used this methodology to monitor and evaluate students
in virtual learning environments. Here we list two works which
used the LV Model with different approaches and objectives.

Sales et al [11] addresses possible impacts which could influence
online avoidance. It was compared two methodologies: spread-
sheet and the LV Model. For the monitoring of activities, it has
been established that one class would be evaluated by digital spread-
sheet, available only at the end of the course. The other class would
be evaluated by the LV Model. It was noticed that, with the con-
stant monitoring of the activities through the LV Model, it is pos-
sible to infer changes in the avoidance rate. The changes in the
evaluation methodology, of summation for formative, contributed
to lower student dropout rates.

The work seen in Gongalves et al [6] presents an application of
the methodology known as Instruction by Peers, associated with
the non-linear evaluation of the 1.V Model, to the Forum "Ques-
tions and Answers" of the Virtual Learning Environment Moodle.
The authors justify their choice of the LV Model saying that it facil-
itates pedagogical interventions and motivate those involved. The
result is a computational mechanism based on a nonlinear forma-
tive assessment model, implemented in a long distance course with
wide acceptance.

2.2 Work based on gamification

Gamification is used in different areas to influence behaviors and
practical results. There are a fair variety of games with ditfer-
ent purposes, not only entertainment, as Serious Games or Digital
Game Based Learning (DBGL). Works which uses these methodol-
ogy applies gamification with different objectives, mainly in order
to motivate the users. Here we list the ones faced to the education
field.

In Carvalho et al [3], the development of a game centered on
mythical characters of Brazilian folklore is discussed. Although
the authors do not use the term "gamification", they talk about the
use of game elements with learning purposes. They introduce Fol-
clAs rica, a 2D single player puzzle game that places the student in
contact with different Brazilian myths. In their research, they asked
students about the Brazilian folklore and realized that they know
more about foreign myths, as Thor, Odin or Anubis. The authors
also made questions about the game and collected suggestions for
improvement.

The work seen in Villalba et al [14] describes the application
of the game Yumi Yumi with five-year-old children to assesses the
effects regarding gender equality. It has been used the Engineer-

ing Methodology Educational Software (MEiSE), which divides
the process into two steps: definition of requirements and iteration
plan. The Yumi Yumi game is about a male cat who has to cook to
conquer a female cat. This game was developed with the objective
of encourage girls and boys to meet Peruvian food and make them
both interested in domestic services.

Pedreira et al [9] talks about a systematic mapping of the field of
gamification in software engineering. The authors established four
criteria according to the existing literature: the area of the soft-
ware process, the game elements that will be used, type of research
method and the type of forum in which they were published. As a
result, the authors found 29 primary studies, most focusing on soft-
ware development, but also other support areas. They conclude the
work saying that gamification in the area of software engineering
tools is also an important challenge that needs attention.

2.3 Comparison

As seen in the previous subsections, the LV Model and gami-
fication has been used in educational computing with purposes of
formative evaluation and motivation, but have never been used to-
gether. Also, they were not used for task monitoring and perfor-
mance evaluation. In order to make a fair comparison, we set four
criteria that differentiate our work from the related ones: (1) if the
work makes use of the LV Model, (2) if the work used gamification,
(3) if the objective was evaluate the performance and (4) if the work
makes task monitoring. Table 1 shows the comparison between our
work and the related ones.

Table 1: Related work and comparison

Reference 1 (23| 4
Sales et al [11] M M
Gongalves et al [6] | N
Carvalho et al [3] M
Villalba et al [ 14] M
Pedreira et al [9] M M
Our proposal YIPYY]Y

As seen in Table 1, the LV Model is addressed in an educational
context, and has showed itself as an alternative way for qualita-
tive and quantitative evaluation. The works analyzed in this sec-
tion which uses the LV Model is faced to evaluation. The gamified
systems have learning purposes. but do not meet performance eval-
uation, neither task monitoring. Our system is the only gamified
faced to performance evaluation and task monitoring that uses the

LV Model.

3. BACKGROUND

This section discusses the theoretical basis used in this work.
The concepts about the LV Model for a non-linear formative evalu-
ation are discussed. Also, we present some settings related to gam-
ification and the use of game elements in a non-game context.

3.1 Learning Vectors Model

The Learning Vectors Model is a qualitative-quantitative method-
ology of non-linear evaluation, that allows constant monitoring for
the evaluated ones. LV Model focuses on the interaction of the
group in the virtual learning environment, mainly in the use of dis-
tance activities. The LV Model is based in dynamic systems and
uses vectors and numerical equations in a two-dimensional way,
determined by projections on the Cartesian axis. These values rep-
resent the bipolarity between the qualitative and quantitative di-
mensions [10]. Visually, the vector is indicated by an arrow that
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rotates counterclockwise and allows users to check how his learn-
ing is going. Figure 1 shows the vectors of the LV Model.

LV,
}--——
) -I!
/
|
LV, /
: I
!
/
[LV| = 10 /
i /
| »
I P
| /
: g
I P
1 o
|

e e

Figure 1: Graphic representation of the vectors of LV Model
[10, p. 88]

Through the vectors, the scores obtained by synchronous and
asynchronous activities, are presented graphically by means of a
vector and numerical values. The vectors have a fixed module of
10 units, with directions starting at the angle 8 =-90 (lowest
score), until the value of 8 = 0 (highest score). The geometric
representation consists of the axes LV, horizontal projection, and
LVy, vertical projection. These are related to positivity and nega-
tivity factors, respectively. The module of the component LV is
the score obtained by the user in different fulfilled activities. Equa-
tion 1 shows how the value of LV is obtained.

LVx =10 xcos[(-12a+ I)] (D

The calculation of component LVx takes into account the vari-
able a, value of the standard learning step, stipulated in 7,5A%, and
the variable I, for the total angular variation (A7) of the vector and
function of the a angle. The movement of the vector depends on
the variable I and a. The value of a was determined as 7,5A% for
dividing the angle of 90AZ in equal parts. The vertical component
LVy , related to the negativity of the performance of the user, is
determined by the Equation 2.

LVy =10 xsen[(-12+1)] @)

From the positivity and negativity factors, similar to bipolar di-
mensions, it is defined a non-linear pedagogical metric called f8
Factor, which indicates the level of the user. This factor is related
to the qualitative nature of the LV Model, and involves the good
and bad results of the contributions of students in tasks performed
in the virtual environment. Equation 3 shows the calculation ofthe
B Factor.

P ositivity
= Neoativity ©)
egativity
The evaluators have access to an iconic representation associ-
ated with the scale of qualitative statements (Likert scale) to assign
value to the evaluated ones’ performance. The LV Icons, similar
to emojis, can transmit sentimental aspects, since they are graphi-
cal representations of emotions. They present categories associated
to the degree of what have been presented, as well as the level of

interaction with their peers. Table 2 shows the values of each LV
Icon that will make part of the equations.

Table 2: Description of LV Icons

Icon  Description sC”

Very good: in-depth reflections 4
Good: good reflections 3
Rcegular: medium reflections 2

Weak: empty content reflections 1
Unsatisfactory: person who assumes a passive 0
position

Neutral: messages or files that donot bring -
contribution

ecccea

* Step Coefficient
Source: adapted from [10, p. 113]

The values of the LV Icons are called Step Coefficient, and they
are important for the calculation of the quantitative grade, influenc-
ing the the variable I. The neutral icon does not increment the note,
but serves to compute the presence of the person in the activity. It
is also important to point out that each type of LV activity has a
different calculation that better fits this one.

The LV Model was evaluated and validated, when it was verified
the effectiveness of use as a continuous process of formation. The
degree of satisfaction of teachers, tutors and students was verified
too. The use of the methodology proposed in this system collabo-
rates to differentiated actions throughout the teaching and learning
process. The implementation and testing of the LV Model proves
that it is possible to construct a model that relates numeric values
with the subjective scale of mentions, and at the same time, pre-
senting qualitative and quantitative values.

3.2 Gamification

Gamification is a definition used for the application of game el-
ements in contexts that are not just for entertainment. It is used to
cncourage behaviors and practical results. The origin of gamifica-
tion is linked to studies in the area of Human-Computer Interac-
tion, in which the user interface could be informed by other design
practices. These ideas have generated interest in research related
to the user’ experience, particularly in themes involving games for
purposes, in which the player is encouraged to solve several tasks
using the game interface as a support.

Classic definitions of game say that these are characterized by
a clear system of rules and encourage competition between actors,
in view of specific goals or outcomes. Although games are the
basis for the understanding of gamification, this term can not be
defined as a methodology to create games, but rather the application
of game mechanisms in diverse contexts to reach a certain goal,
engaging and motivating the participation of those involved. The
application of gamification involves the experience of users, the
intention to arouse positive emotions, to explore personal aptitudes
and to bring rewards to fulfill tasks [13].
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Characteristics presented in games comprise a set of indissocia-
ble elements, not always explicitly structured. They consist of a
collection of elements found in most games, but not necessarily
at all. There are the classification of the elements according to
Werbach & Hunter [15], in which the authors list three kinds of
elements: dynamics, mechanics and components. Figure 2 shows
the organization of the game elements according to the degree of
abstraction, arranged in decreasing order.

Dynamics

Mechanics

Compenents

Figure 2: Classification of game elements
Source: adapted from [15, p. 82]

Dynamic elements represent the highest level of abstraction and
consist of themes in which the game develops, e.g. the narrative,
the relationship between the players and the progression. The me-
chanics are related to the orientation of the players’ actions, as the
evaluation, feedback, challenges, rewards and acquisition of re-
sources. The components are at the most concrete level and de-
scribe specific applications viewed and used in the game interface,
as ranking, scores, missions, time, unlockable content, among oth-
ers. These elements can take various combinations, that is, an ele-
ment can be both dynamic and mechanical. Combining game ele-
ments effectively is the main task of a gamified project.

Games aim to achieve four motivating axes: competition, learn-
ing, escape from reality and social interaction [13]. One of the
elements for building good mechanics is the correct definition of
a reward system. The prize at the end of a completed task is the
main reason that leads players to continue in a game until the end.
Another element that keeps the participant engaged in achieving
the objectives is feedback, so the player keeps aware of his perfor-
mance and in what stage he is. Also, gives a sensation of progress.
Small rewards throughout the process are also important to stay
focused.

Gamification has been recognized as a pedagogical practice that
can qualify the teaching and learning processes. This is an emerg-
ing phenomenon which arises from the popularity of digital games
in the cyberculture. Its capacity to motivate actions, solve prob-
lems, learning in various areas of knowledge could be a great allied
in the processes of collaboration and cooperation, as well as to de-
velop other skills relevant to the context of cyberculture[8].

4. DESIGN AND DEVELOPMENT OFTHE
SYSTEM

The idea of a system for performance evaluation and task moni-
toring came out from the intention of put two methodologies with

similar objectives together, helping the control and evaluation of
students or employees. Through this system, it is possible to man-
age activities, as well as the evaluation of those involved at the end
of the process. The system gives support to the monitoring of the
users’ scores, helping managers with the follow-up of members and
their evolution. It may also recognize those who are not making
progress, or have regressed, and thus be able to verify the causes of
these.

We used the Learning Vectors Model associated with gamifica-
tion to encourage people to achieve the yield of high performance
teams. The LV Model helps the constant monitoring and classi-
fication, providing a formative assessment. We aim to assist in
the interactions between those involved in various tasks, to pro-
vide follow-up to evaluators and evaluated ones. At the end of the
interaction and evaluation processes, it is expected that our system
could improve the performance and motivation of the team.

4.1 Learning Vectors adapted to the system

The idea is to calculate scores and levels with the formulas of the
LV Model. The result obtained in the system is made by the Learn-
ing Vectors Model adapted to our objectives. As the LV Model,we
aim a non-linear evaluation. The scores will be given by the same
formulas of the LV Model to calculate the positivity and negativity,
and the values for LV, which indicates the positivity, are used for
the punctuation. For better understanding, the points will be called
P. 1t is possible to observe the relations of the equations to the val-
ues obtained in Equation 4. The value of P initially is zero and then
the actual P count plus the value obtained by the calculation of the
previous value of P.

P =P;+(10xcos[(-12a+1)]) (€))

Scores are obtained by calculating I.Vx , while total points are
the sum of all scores obtained. The ranking depends on the scores,
but consists only of the sum in the week, since it is updated weekly.
This can also help in accomplishing more tasks, since more tasks
results in more evaluations and, consequently, higher scores. Higher
punctuation gives more chances of joining the first positions of the
ranking. It is possible to access the average of those evaluated at
the time of reporting, as well as the history of scores, what could
be considered as a formative assessment.

The B Factor is the indicative of whether or not to level up. As in
LV Model, the § Factor is calculated by dividing positivity by neg-
ativity. At the beginning, passing the phase is easier, but with each
level reached, the difficulty increases. The levels are numerically
divided, for example, level 1, 2, 3, ..., n. There is no limit number.
To increase the level, the score obtained must always be the dou-
ble of the previous one. The calculation of the number needed to
reach levels depends on other variables, as unlock badges and keep
reasonable valuations. The following algorithm shows the [ogic be-
hind the calculation of levels, with ¢l = current level, nl = next level
(all integer numbers), and a boolean lu = level up.

ifnl = (cl x 2) then

nl —(cl x cl)
lu — true
end if

The variable [u begin as false and change to true if the value of
nl is achieved, so the user advances to a higher level. The value
of nl is determined by multiplying the current level by twice these
value, e.g. if the value of ¢l is 2, the value of nl is X2, it means
that the person has to obtain at least a 4 in the next evaluation,
determined by the B Factor. The nl value receive the double of ¢l
if the user level up and it serves as the new new parameter to be
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reached. At the beginning of the game, the first evaluation of the
B Factor is stored as the first value of ¢l, and then, the user has to
obtain always the double of the ancient value. For example, if the
first evaluation of the user is 1, the second one has to be 2 to level
up, the next has to be 4, and so on.

The LV Model was chosen as a mechanism to support dynamic
evaluations and to provide a constant feedback to those involved in
an educational process, as well as to verify negativity and positivity.
We aim to unite valuation with gamification and encourage users to
adopt positions that improve their performance, but in a fun way.
Through these resources, it is assumed that, if the user had in hand
the mechanisms necessary to know their own performance, those
evaluated will identify factors that hinder and those that improve
performance and take measures to modify or maintain the progress
of the task resolutions.

4.2 Game elements of the system

Gamification is used in our system to keep people focused and
engaged in a given task. These concepts could help with various
tasks. These could also clarify the perception of the employer about
their own role within the environment. The most common elements
in systems that use gamification are scores, badges and ranking.
According to [15], these are used more commonly for being pow-
erful, practical and relevant to get desired results. This way, these
elements have been chosen to be the main motivating points of our
system. Following the classification of game elements according
to the degree of abstraction, the game elements selected can be di-
vided can be seen in Table 3.

Table 3: Kinds of game elements of the system

Type Element
Dynamics Progress bar, chat, alerts
Mechanics feedback, rewards

Components | badges, levels, scores, ranking

The elements used in our system are related to types of behavior
motivators. Dynamic elements represent interactions between play-
ers. Chats and alerts are proposed in order to encourage the team
to have more connectivity and socialization. Another dynamic ele-
ment is the progress bar of the tasks, providing follow-up and also
showing the progression in the accomplishment of the missions.
Mechanic elements are those related to player orientation. The me-
chanics are composed by feedback and rewards. These mechanisms
are associated with the component elements, with achievements,
levels, points and ranking. Conquests are visual representations of
some achievement achieved in the gamification process. They help
to set goals, mark achievements, serve as signs of progression and
may indicate status.

The levels are related to the evaluations: more completed assign-
ments generate more good grades to the users, and the more they
gain levels, which becomes increasingly difficult as the progress.
The score is another component of the system and is connected to
levels and to the ranking. The points will be given by the evaluators
through the LV Model and serve as a parameter for the placement
in the ranking, for level up and to provide a basis for unlock the
achievements. Figure 3 shows the badges of the system.

These elements are important to positively influence the perfor-
mance of the users and lead them to adopt positions similar to those
of high-performance teams. The aim is to encourage healthy com-
petition among users and constant assessment of tasks, thus helping
supervisors gain control over the activities of the company, as well
as employees will follow up on how they are doing. It is expected

If/ﬂd VATO /’éAHPEAo

YN Y,

(a) Badge "Novato" (newbie)  (b) Badge "Campedo" (cham-
pion})

(c) Badge "Bicampedo” (two
time champion)

(d) Badge "Equipe” (team)

f’fmm 10 ﬁéUB.lU DE

(e) Badge "Nota 10" (grade 10) (f) Badge "Subiu de nivel" (up-
garade)

Figure 3: Badges of the system

that the use of the system improves the understanding that the em-
ployees have of their importance within the organization and that
improve their yields from the feedbacks of the evaluators.

S. EVALUATION AND PRELIMINARY RE-
SULTS

To ground our assertion, we developed a web system and adapted
our proposal to the corporate area called Process Planning and In-
stitutional Evaluation (PIPA). We choose to make the test with man-
agers and employees to verify if it could be used in a learning envi-
ronment but in the context of business environment, where thereis
more charge. Corporate strategies should contribute to the achieve-
ment of the objectives of companies, and, consequently, guarantee
their sustainability. Our objective is to keep the employees engaged
and committed to their own income, also to give support to man-
agers to monitor the performance of the members of the team.

5.1 Aspects of implementation

The development of PIPA was planned with several studies of
which technologies to use and what the final appearance would
look. Firstly, technical details were considered, such as the lan-
guage that would be used, the extensions and libraries that would
help the system functionalities and which ones would better fit the
proposal. The system was built using the PHP programming lan-
guage, the script language JavaScript, HTML markup language and
the CSS styling language. PHP was initially chosen because it was
the same language used for programming the LV Model. In addi-
tion, MySQL database was used and some libraries, as Bootstrapl,
to make the application responsive, and RGraph?, to generate dy-
namic charts.

"http://getbootstrap.com/
http://www.rgraph.net/
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The architecture of the program follows the model known as
three-tiered application (3-Tier), architectural style in which the
system is organized into three main layers [1]. The layers used
for the architecture of PIPA are the user interface, the presenta-
tion screens that will make the interaction with people; the busi-
ness layer, with the logic of the application; and the database layer,
which will store score information, personal data, and employee
appraisal history.

There are three user profiles: administrator, manager and user.
The users can be enrolled in activities by managers and administra-
tors, and can access the notes assigned to them, update the status
of tasks and send files and comments. Managers are responsible
for registering activities, recruiting users for them and doing the
evaluation at the end. They will have access to the scores of the
users. The administrator is the profile that will handle the system.
The manager can do what a manager does, but it is also possibleto
register people and classify them into any of these categories.

The design of PIPA was inspired by the minimalist design, which
has the least graphic resources and texts. It does not mean that it
has little content, but rather broadens the essence of what is really
important, to the point of making everything else expendable be-
fore the focus of creation [2]. The reason for choosing minimalist
themes is to focus the attention of the users on the content, that is,
tasks, and to divert the focus of graphic elements. The home page
of'the system can be seen in Figure 4. This screen contains the main
information about the user, as his evaluation through the vectors of
the LV Model, the ranking, the badges and the the pending tasks.

*PIPA 2

£ inicio  Meusoroeos  Projelosgersis  Cadastiar pessces  Cadastrersetores  Visualizar ususrios

Meu rendimento Ranking Minhas conquistas Atividades

S
[ Movats®
3 Userz { )

&)

Figure 4: Page of the user of the system

As seen in Figure 4, there are the representation of the current
evaluation through the vectors of the LV Model. The ranking only
shows the first three places. This is to avoid unhealthy competition
and possible constraints of people who are not well placed. The
position of the user is only shown to him and to his superior, if
the person is not among the top three. The container in the middle
shows the badges of the user and the one positioned to the right
shows the tasks which are in progress.

The page of projects shows the tasks of the person is registered
as a member of a team or individually. This screen shows the num-
ber, unique code of each registered task, name, type, priority and
whether it is completed or not. This information is previously reg-
istered by the manager who opened the task in the system. The
types are related to the sectors to which it is related, such as ad-
ministrative or financial. Figure 5 shows the page of the user. Only
the people involved in this tasks could monitoring the progress of
these. The manager and the administrator are the only ones which
access of the tasks in the system.

In the projects tab, it is possible to have an overview of every-
thing what is being produced in the company, not only the pro-
cesses assigned to the user. This page is important for monitoring

*PIPA

o

Meus projetos  broetos gerals  Cadast

vistalizar usuzrios

Meus projetos

Namera Nome Tipo Prioridade Concluido

1204 riN Meda 5]
1205 ADM Al ©
1513 AN Ara ©
1603 ADM Alta =}
1610 ADM At o

Figure 5: Page of the user’s projects

the projects of the colleagues. Authors are the people who regis-
tered the activity in the system, it means, users with a manager or
administrator profile. *Assigned’ is related to the person who is
intended the task. Figure

*PIPA

i us projetos

Projetos gerais  Cadastrar pessoas  Gedasirar setores  Visualizar usudios

Projetos gerais

ADM | PN sup
Numero/Nome Autor Atribuido Inicio Terminado

1204/Solictagkc de recursos Teovzito Lidia 121012016

1609/Elaboragao de zta Ana Lounval 0111112016

1610/Elaboragao de planiha Lourival Claudia 06/11/2C16
Figure 6: Page of general projects

The system has been made available to the general community,
especially to the target audience of developers and people who want
to use PIPA to manage their activities in the company. The repos-
itory used to store the code, as well as a version controller, was

GitHub®, and can be accessed in this link: https:/github.com/Cacais/PIPA.

5.2 Methodology

For the field research, we choose a company of representation of
seals and enclosures for the mineral water and beverages segment.
It consists of a microenterprise with 7 employees, a receptionist,
an accountant, two proprietary partners and three representatives
working externally, located in PassarAl’ neighborhood of the city of
Fortaleza, CearAa,. The test period was a little more than a month
in the first quarter of 2017. A week before the start of the tests, a
meeting was held with the owners and employees for explanations
of how to use the system, and then began to use it. In this context,
the system could be an ally to control the activities of everyone who
works in person, but especially those who work outside.

We scheduled a day for installation of the program and expla-
nation of how to use it for all employees. On that day, employees
who work externally were also present, and it was possible to teach
everyone. A local server was used inside the company and was ex-
plained individually as access, register tasks, evaluate and monitor
their performance through the system. They all collaborated and
seemed excited fo use it. After the training, the contacts were left
in case any of the employees had any questions or to solve technical
problems.

The system was used for a month, more precisely thirty-six days.
At the end of the process, another meeting was scheduled for de-
livery of software evaluation forms and feedback. Two forms were

*https://github.com/
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applied: one for self-evaluation and another for supervisors to eval-
uate the employee’s income. The questionnaires had objectives and
subjective questions. It was made clear to the participants that the
procedure would be anonymous, with the sole purpose of raising
data for an academic research, and that colleagues would not have
access to the answers. At the end of this period, the forms were
collected.

The forms contained questions about the adequacy of the soft-
ware to the environment, employee satisfaction and performance
improvement. Thus, the evaluation models were divided into two
parts: one for self-evaluation, aimed at employees in general, in-
cluding the owners; and one for employee evaluation. The purpose
of this would be to analyze whether employees perceived changes
in their income and whether the bosses noticed it. All answered the
self-assessment questionnaires, while only the owners answered
the evaluation of the results of their collaborators.

5.3 Preliminary Results

The results of the questionnaire are organized together with the
questions to which they refer. In general, the system improved em-
ployee performance. When asked about this, they said they were
able to pay more attention of how the tasks were going and that the
employees were more focused. As for the ease of evaluation, they
felt a bit of difficulty at first, but with little time have been able to
evaluate. The results can be checked as follow.

5.3.1 Questionnaire of the evaluators

1. Did the employees obtain improvement in income through
PIPA?

2. The level of difficulty of evaluating employees by PIPA was:

Easy

Reasonable

3. Did the monitoring of the activity of the employees by PIPA
helped the company?
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4. Did you use to evaluate employees beforehand by any other

method?
) .

As it could be observed, the acceptance of the system was good
and there are not problems of adaptation of users with the system.
There was no difficult in making the evaluations through PIPA, ac-
cording to the answers to the second question. The managers did
not use to evaluate the employees before (question 4) and they said
that the monitoring of tasks helped the company.

5.3.2  Self-assessment questionnaire

1. In a general way, how do you evaluate your experience with
PIPA software?

Reasonable

‘Grcat
Good

2. In your opinion, do your performance improved with PIPA?

Yes
Not sure

3. Do you think your interaction with others improved using

PIPA?
. ‘

4. Was the evaluation by PIPA a positive, negative or neutral
factor?




Good

Neutral

The objective of the self-assessment questionnaire was to verify
in the customer’s view whether it meets the desirable characteris-
tics for a system. According to the responses of those involved,
the system improved the communication between the members of
the team. In general, the users liked the experience. As for perfor-
mance, the software remained stable and there were no technical
problems throughout the experiment. The suggestions for improve-
ment were:

* Put a repository for digital files (.doc, .pdf)

Improve navigation. It’s a little confusing

Could be created an application to access the mobile system

Maybe put more pictures

The system could issue reports

The questions were elaborated to verify the length of the work
objectives. From the responses of the users, it was possible to con-
clude that the system was able to motivate and interact among the
members of the company. It is important to say that there was not a
lot of people in this preliminary tests, but it was possible to verify
the acceptance of the system in a real context. Furthermore, the
comments and suggestions to improve our system consist of valu-
able contributions for further implementations.

6. CONCLUSION AND FUTURE WORK

With the changes in the habits of the population and the influ-
ence of cyberculture in many aspects of the routine, it is important
to look for new ways of performing tasks in order to achieve the
objectives. It is not different with the task monitoring and per-
formance evaluation. Our proposal is to apply the LV Model and
gamification in order to improve results in a learningenvironment,
helping with the class follow-up. With these mechanism, it is pos-
sible to provide a formative evaluation.

Testing process was very helpful in uncovering the strengths and
weaknesses of the system as well as collecting suggestions for im-
provements. The objectives we had at the beginning were verified
and it can be concluded that, for this preliminary evaluation, the
system was carried out in a profitable way, fulfilling the established
goals. According to the answers of the questionnaires applied, it
is presumed that the one planned in the beginning was fulfilled. In
the future, we want to test our system in a school to analyze how
students and teachers will behave and how will the acceptance.

Our system encourages the improvement of performance, which
will be stimulated through gaming elements to have more produc-
tivity, since mechanisms will be added for constant checking of
evaluations and feedback. It is also intended to improve the moni-
toring of what is being produced in the company, in order to iden-
tify armful factors, and thus be able to take preventive measures.
This way, both evaluators and evaluators gain in the process. In fu-
ture works, it is hoped to improve the visual aspect of PIPA, making
it more attractive and intuitive to the public and improving the user
experience in using it. It is also one of the future objectives to use
Fuzzy Logic for the LV Model.
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