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Abstract

Individuals use information to reduce discomfort, effort and errors. Thinking about it, headphones were
invented, so that the music could be heard without disturbing others; household appliances, to reduce
the effort in washing dishes or clothes; and calculating machines, so that human distraction would not
cause an accident in calculating the weight that a bridge could bear. But the information has hardly
changed the certainties and doubts about which is the most suitable college course to attend; what are
the best practices that could contribute to the individual's daily life, during the academic career, which
includes when and what to study, what to eat and what to do in their free time. It is undeniable that
there is greater access to information, but many times, instead of browsing this information, the
individual sinks into it. In addition, teachers and students remain stuck in curriculum, with the same
menu being provided for carnivores, vegetarians or lactose intolerants. If before students were beaten
with rules in their hands and were attacked psychologically, having to learn the same as everyone
else, nowadays only rules have ceased to exist, at least in theory. Reducing errors in choosing a
higher education course and the entire life that governs the academic path can be a dream for many
individuals and an integrative system that collects information about the individual and guides him in
his academic path could be an extremely useful compass. Know which college course to take;
knowing which discipline, among the electives, to choose; know the right time to get up and sleep;
what to do throughout the day; what and when to eat; they are all informational outputs that the
utopian system could provide, in order to contribute to the individual's success. This paper will attempt
to discuss these issues, investigating part of the enabling technologies in today's Society 5.0. The
objective is to initiate a debate on the delegation to an integrative system of data, information and
knowledge management, the success of individuals and society.

Keywords: education data meaning, integrated system, know thyself, machine learning for education,
Society 5.0.

1 INTRODUCTION

Information, combined with technology, has contributed to improving the quality of life of individuals
and the whole society. It is through working with information that we acquire knowledge and it is the
practice of knowledge that leads us to wisdom. We are adept at using this wisdom to reduce
discomfort, effort and errors (cf. Bledow et al., 2017; Froehlich, 2017). There are numerous tools and
technologies that have emerged for this purpose, among these tools are electronics and home
appliances (Doering & Carmo, 2020).

But when the goal is self-knowledge, despite the “Delphic maxims” known since ancient Greece:
“know thyself” (Tubbs, 2016) and all the efforts in the area of medicine, psychology and other
sciences, it seems that we have only scratched the surface of our possibilities. A search through the
Google Play Store (Google, 2020a) or the Apple Store (Apple, 2020), is able to recover numerous
applications that intend to help individuals acquire self-knowledge (Barreau, 1995), several of these
systems only collect data and provide indicators in isolation (cf. Dong, 2005); moreover, some
individuals may not be prepared to analyze the information that these systems provide and apply them
in their daily lives. These systems are also separated by areas such as sport (cf. Strava, 2020), food



(cf. MyFitnessPal, 2020) and finance (cf. Intuit Mint, 2020), making it even more complex to manage
this information (cf. Razmerita, Kirchner & Sudzina, 2009).

In education, it is no different. There are several systems that aim to guide individuals about
education, teaching (cf. Coursera, 2020; Pereira, Pedrosa & Bernardino, 2015), concentration (cf.
Headspace, 2020), but these systems hit the barrier of the individual himself and subjectivity
(Saunders et al., 2015). In turn, the educational system is built to promote the equality of individuals,
where everyone is obliged to learn, in the same way, the same disciplines in order to obtain a specific
diploma (cf. Decreto-Lei n°® 74/2006 do Diario da Republica, 2006; cf. Decreto-Lei n° 369/2007 do
Ministério da Ciéncia, Tecnologia e Ensino Superior, 2007; cf. Lei n°® 38/2007 da Assembleia da
Republica, 2007; cf. Lei n® 38/1994 da Assembleia da Republica, 1994; Pereira, Araljo & Machado-
Taylor, 2015). They preach equality rather than equity. They forget or are not able to treat each
individual with their own unique needs.

However, it appears that these difficulties are lessening. In Japan, at the beginning of 2016, the
concept of Society 5.0 emerged, which aims to enhance the work of technology, information and
knowledge, for the benefit of the individual and society (Fukuyama, 2018). In the midst of this new
society, exponential and disruptive technologies are the hope for the practice of equity and for
individual and social self-knowledge.

This paper analyzes some technologies that seek to enhance individual self-knowledge. It performs
this analysis in search of an integrated system that enhances this self-knowledge, focusing on
individual education (cf. Uline, 1996).

2 “KNOW YOURSELF”

The importance of self-knowledge as an important action for human beings, was already considered in
ancient Greece, being known, among other names, as the “Delphic maxims” (Tubbs, 2016). Knowing
who you are, the flavors and the unpleasantness, the dispositions and the indispositions, the
pretensions and the indifference, can contribute to the personal or social success or failure (Swann &
Read, 1981). Wisdom is related to the practice of knowledge (Cooper, 2017) and to know it is
necessary to acquire and manage information (cf. Barreau, 1995). This acquisition can be made
through channels, such as the senses or the intellect, through the collection of data in a conscious or
even unconscious way (Classen, 1999).

The importance of information for the production of knowledge and as an enabler of personal and
social success, is observed in the so-called Information Society, Knowledge Society and more recently
Society 5.0 (Fukuyama, 2018) that makes use of its predecessors.

Among the utilities of information is the reduction of discomfort, effort and errors (cf. Bledow et al.,
2017; Froehlich, 2017). In an illustrative way, it is possible to mention that with the information
technologies were created: that made it possible to reduce the discomfort that others might feel, when
a certain individual is listening to a song (headphones); sweat less when washing clothes (washing
machine); avoid accidents, in the calculations necessary for the construction of a bridge (calculating
machines).

Still regarding the reduction of errors, the correct information, applied to self-knowledge, enables the
reduction of errors that individuals may make in various areas of their life (Senders & Moray, 2020).
The educational area is expected to be one of them (Ashford & Cummings, 1983). The correct
information could collaborate to choose the ideal higher education course for each individual, for the
study routine, for the correct food for educational success, for the discovery of hobbies that provide
intellectual development, for the choice of recreational activities that contribute academic training, to
understand and use the individual's entire circadian cycle in favor of a healthy life, which contributes to
learning (cf. Archer & Oster, 2015; Coo et al., 2019; Rios Florez, Lopez Gutiérrez & Escudero
Corrales, 2019).

2.1 The concern with education

It is possible to find in the literature, works that demonstrate that the concern with what to learn and
how to learn, begins before university life. Among these works is one of Wiig (1997), who mentions the
need to understand which concepts and meta-knowledge that individuals, at an early age, need to
learn in order to become capable adults in their countries. More recently, there is an area of data
mining that is concerned exclusively with enhancing education (Mohamad & Tasir, 2013).



However, once enrolled in a higher education course, the individual becomes a "hostage" of the
curriculum (course plan), being obliged to take all mandatory subjects to obtain the diploma. In many
higher education courses, perhaps the majority of which are Western Higher Education Institutions
(HEIs), the same mandatory subjects are taught to all individuals, in the same way, in search of a
fanciful equality. There are laws and regulations that surround the curriculum of these courses
(Pereira, Araljo & Machado-Taylor, 2015). These laws and regulations, many of them relatively
recent, as is the case with the accreditation processes for undergraduate degrees in Portugal (cf.
Decreto-Lei n°® 74/2006 do Diario da Republica, 2006; cf. Decreto-Lei n° 369/2007 do Ministério da
Ciéncia, Tecnologia e Ensino Superior, 2007; cf. Lei n°® 38/2007 da Assembleia da Republica, 2007;
cf. Lei n°® 38/1994 da Assembleia da Republica, 1994) try to make the courses train individuals in what
companies need. However, individuals are different, have different educational and social
backgrounds and only one equity would serve this diversity (Kaur, 2012).

That said, in the review carried out for this study, HEIs that apply equity in their curricula or teaching
methods were not found. In Portugal, educational institutions that apply such equity are very rare. This
research found a basic school, called Escola da Ponte, which promotes teaching adapted to the
differences and characteristics of individuals. These individuals organize themselves according to the
needs of their training, through reflections, developing their capacities for critical analysis and research
(Pacheco & Pacheco, 2015; Silva & Ribeiro, 2018).

The other institutions, in search of equality in the midst of differences, psychologically attack
individuals, who, for not being able to learn at the same speed as their “equals”, even abandon the
course (cf. Brito et al., 2014; Lehmann, 2007). There is a certain similarity with the physical
aggressions that teachers used to spend on their pupils in the past (Oladiran, 2012). The difference is
that the old aggressions could leave physical marks, superficially visible, on the other hand, the
current curricular grades, leave deep psychological marks.

There is an urgent need for a change in higher education, but it is also urgent to equip individuals with
tools that allow them to know themselves. We do not refer to vocational tests that show, in a static and
momentary way, the individual's propensity to become a doctor or engineer (Faria, 2020; Farsen,
Fiorini & Bardagi, 2017; Singh et al., 2020); but rather, a technology that accompanies the individual
throughout his life, that collects, analyzes and learns his habits, his routines, his flavors and his
discomfort, his dispositions and his indispositions, his pretensions and their indifference, and provide
guidance to the individual. These guidelines could cover areas such as: information about higher
education would be the most suitable; which discipline, among the electives, to choose; knowing the
right time to get up, according to the circadian cycle; what to do throughout the day; what and when to
eat. These are informational outputs that the utopian integrated system could provide, in order to
contribute to the individual's success, including guidance on the best study routine, the correct diet,
hobbies and recreational activities that can contribute to their academic training, among others. other
possibilities.

3 SOCIETY 5.0 AND THE POSSIBILITIES

Society 5.0 is a concept created by Japan in the Fifth Science and Technology Basic Plan and
approved in early 2016. This society is an information society created based on Society 4.0 in order to
create a society that focuses on the human being, so that people have a high quality of life
(Fukuyama, 2018).

According to Fukuyama (2018), Society 5.0 intends to meet the needs of human beings. For the
author, this society intends to merge the physical world with the digital (cyberspace) to create quality
data that will be the basis to start obtaining / building solutions. About this merger Santos and
Monteiro (2016) portray a current process, of reciprocal indications, that is, the information is sent to
cyberspace, where it is analyzed, and its result will again be sent to the physical world in different
formats, where the individual will interpret the results received. There are more and more technologies
that use this concept to contribute to the self-knowledge of the individual and society. Among these
technologies are exponential and disruptive technologies.

3.1 Exponential and disruptive technologies

Exponential technology is based on Artificial Intelligence (Al) and Internet of Things (loT) to facilitate
communication between man and machine and to automate domestic functions with a direct impact on



safety, and well-being (Doering & Carmo, 2020). These technologies propose to increase the results,
using the same resources or a smaller number of them.

With regard to education, Bolson, Rodrigues and Revello de Lima (2020) comment that these
technologies allow not only to broaden the horizons of students within the classroom, instigating their
curiosities, but also contribute positively to corporate environments and for the family environment;
providing an abundance of information that is available in the most varied media and channels,
favoring curiosity, arousing exploration and research, as well as the digital autonomy of these
generations (Rolim, Mello & Costa, 2017; cf. Uline, 1996).

In turn, disruptive technology promotes a process of “revolutionary innovation” with new products and
services, with better characteristics, improving social comfort (Serrano & Baldanza, 2017). As an
example of disruptive technologies, which can be used in education, it is possible to mention Web
Cookies and recommendation algorithms, including those used by companies such as Netflix and
Spotify.

With regard to Web Cookies, these mechanisms - small files capable of storing user data - are used
by platforms and online pages to provide targeted advertising related to user behavior. As an example,
it is possible to mention its use on social networks: users of social networks provide Web Cookies with
information, often unconsciously, regarding their behaviors, which includes among other information,
the “friends they like best and with whom more interact, political perspectives, leisure, with whom they
have romantic relationships, place of residence, age, nationality, research done, among others "(Au-
Yong-Oliveira et al.,, 2020, p. 9; cf. Carmi, 2017 ; Kaushik & Prakash, 2018; Koop, Tews &
Katzenbeisser, 2020). This information is used to present these users with products and services that
may be of interest to these individuals.

In turn, Netflix, an online platform that provides audiovisual content for a monthly fee (Subscription
Video On Demand), uses recommendation algorithms based on the autonomous collection of data
from previous activities and behaviors of its own users (Gomez- Uribe & Hunt, 2015). In this way the
platform creates recommendations using the RMSE (Root Mean Square Error) system in which high
quality recommendation algorithms are used, reducing the RMSE to the maximum. RMSE makes use
of meta tags and the user's own behavior on this platform, which includes the tastes left in videos and
shares on social networks (Sigiliano & Faustino, 2016).

What Web Cookies and algorithms like those of the RMSE system do, is the creation of user profiles
(cf. Barati et al., 2020) useful to recognize the individual and insert him in categories, in order to
improve the marketing of products and services for these individuals.

Another technology that can be applied to education is machine learning (ML) which aims to help
machines and computers learn to make the best decisions from data, previously inserted or retrieved
(Nafea, 2018; Praveena & Jaiganesh, 2018). About ML, Sharma and Kumar (2017) comment:
“Through enabling computers to perform specific tasks intelligently, machine learning systems can
carry out complex processes by learning from data, rather than following pre-programmed rules” (p.
1548).

ML applications are also found on social networks that use this learning to maximize the time that the
individual spends on these social networks, as well as marketing individualized advertising and
creating boots for human interaction (Valtonen et al., 2019). Regarding the application of ML in the
educational scope Nafea (2018) comments:

“This kind of assistance helps to enhance students’ learning experience and
can improve progression and student achievement. Machine learning fosters
personalized learning in the context of disseminating education. Advances in
Al are enabling teachers to gain a better understanding of how their students
are progressing with learning. This enables teachers to create customized
curriculum that suits the specific needs of the learners. When employed in the
context of education, Al can foster intelligence moderation” (p. 175).

3.2 Apps that know us

Other technologies are available in the form of web platforms and applications. Geographically,
Google has an application called Maps that is capable of maintaining a history of where the individual
was, when he was in that location and the time the individual spent in that location and, through the



individual's interaction with other applications and users, indicate, for example, places that the
individual may like to visit, or even foods that he may like to try (Hsu, Lin & Ho, 2012). In connection
with Google Calendar, it is possible to receive feedback on the time indicated for leaving home, the
route and the most suitable means of transport to reach a certain appointment previously entered in
the Calendar (cf. Abdalla, 2012; Google, 2020b), which also uses recommendation resources based
on the information entered by the user (Wajcman, 2019).

Music platforms are able to indicate new songs to individuals, based on their history and their
interaction with the platform, which includes the likes and dislikes that the user provides for a given
song (Anderson et al., 2020). Platforms that provide applications such as the Apple Store or the
Google Play Store, indicate to the individual applications that may be of interest to him based on his
history of use (Rocha, Souto & El-Khatib, 2020; Saborido et al., 2018). The same process is found on
shopping platforms, which indicate products and services to the customer, based on their search
history (on or off the platform, using Web Cookies), purchase history and geographic region, among
other indicators (Smith & Linden, 2017).

Applications that promise to positively collaborate with the individual's mood, such as Daylio (Daylio,
2020), Cingulo (Cingulo, 2020) and Question Diary (Google, 2020c), use the information entered by
users to present graphics and recommendations that intend to equip the individual with tools for the
feeling of well-being.

Platforms for personal organization, such as Evernote (Evernote, 2020), make it easy to manage tasks
and appointments. The Todoist (Doist, 2020) that goes further, realizing where the individual is and
informing him about the activities that must be carried out in that place. There are applications for
various areas, such as Organizze (Organizze, 2020) for financial management and HabitBull
(HabitBull, 2014), which allows to check people's habits and routines.

But all of these systems require a workload on the part of individuals, who have to enter data into the
systems and analyze and apply the information that these systems provide. Few systems have an
active and autonomous data collection, in a smaller number are those that communicate with other
applications and other areas of the individual's life to collect, analyze and provide indicators for
individuals. Furthermore, these systems delegate to the individual a good part of the application of
information in his personal life (cf. Barreau, 1995; Dong, 2005; Razmerita, Kirchner & Sudzina, 2009).

However, those who have already gained weight because they ate, unconsciously, in the wrong way;
that missed the date of an appointment because he relied on memory; and failed in a project because
he trusted intuition or self-assessment of indicators, he knows that there are individuals who may have
difficulties in maintaining, on their own, a routine of conscious use of these systems, not being able to
trust themselves to achieve full self-knowledge.

4 AN INTEGRATED SYSTEM FOR EDUCATIONAL SELF-KNOWLEDGE

Returning to the “Delphic maxims”, it invites each one of us to know ourselves (Tubbs, 2016). It is
hoped that the individual will be able to know what he is made, and from there find the most suitable
material to improve in a wise way. But given the subjectivity of this assessment (Saunders et al. 2015),
mistakes, deception or even forgetfulness are common, and the individual is not able to achieve full
knowledge of himself.

As mentioned, we have technologies, at our fingertips, that guide us about our food education, with
the possibility of specialist monitoring (MyFitnessPal, 2020); we have online files with information
about our schedules, contacts, directions (Microsoft, 2020); we can keep a virtual diary of events and
feelings, with indexed information that allows us to recover a certain day and see how we claim to feel
at that moment (Cingulo, 2020). And we have several online vocational tests that promise to affirm our
propensities in education and work (Faria, 2020; Saunders et al., 2015), for example the Myers-Briggs
Type Indicator (MBTI) (The Myers-Briggs Company, 2020) and My Next Move (National Center for
O*NET Development, 2020).

But these vocational tests are subjective, because we, who do them, or the professionals who apply
them, are individuals and therefore subjective (Saunders et al., 2015). The test does not reach that
book that we can come to read and totally modify our life goals, the test does not perceive the
nuances of our restlessness during sleep which can modify our mental abilities the next day; he
doesn't know that we had a family fight the night before and that this fight made us dislike a certain
area that was previously considered our passion and that maybe it can become again.



What this paper proposes is an integrated system that can bring together all the technologies and
systems mentioned here, including WEB Cookies, ML and algorithms such as RMSE, to get to know
us better. This integrated system would retrieve information from our entire life, autonomously,
analyse this information and provide us with outputs in an effective and efficient way, for our day-to-
day lives, in order to achieve individual success, contributing to the success of all the society.

Briefly, we will comment on some areas and requirements that this integrated system should cover to
achieve the proposed objectives.

4.1 Offline and online life

Increasingly, some individuals maintain a busy life online. It is in cyberspace, or using the technologies
derived from it, that individuals study, work, interact and have fun (cf. Marshall, 2014). But these same
individuals continue to use the physical world to satisfy their physiological needs such as sleeping,
eating and exercising, often using cyberspace technologies, such as the aforementioned applications,
to support these activities.

And why not bring all these technologies together in one? All the information that is retrieved by the
various platforms and programs, mentioned above, and still others, could be worked with the use of
ML, to be able to better understand the individual and provide him with valuable outputs about his
daily life, about what to study and what experiences to have, in order to be able to exercise the
professional functions that you want, functions that could also be guided by this integrative system.

An integrative system that reaches both environments (online and offline) must always be close to the
individual and gather information about the world around him in several ways. He must analyse the
user's life, both online and offline. You should also correlate these aspects with the professions as well
as with the disciplines that prepare the user to perform the functions related to these professions
(Pereira, Araljo & Machado-Taylor, 2015).

Offline it is necessary to collect physiological information from the individual, which includes the
properties about what the individual consumes and excretes, how these properties affect his heart rate
and blood pressure, his sleep cycles and waking; information about people's habits and routines;
regular and sporadic activities; places you visit, length of stay in these places; their habits of reading,
studying, working, sports, leisure and hobbies.

Online, it is necessary to collect information about the applications, platforms, web sites you use, why,
how, where and when you use them. This includes user interactions with these online channels, which
must count the research you do, the comments you write, the reactions you provide; with whom, why,
how, where, when and how often they interact; the content of the messages you send and receive,
through all communication channels such as e-mails, chats, SMS.

In addition, it is necessary to compare these data and information with a set of existing and potential
courses and study plans, which must correlate with the existing and potential functions and
professions.

5 CONCLUSIONS

Know thyself implies being able to predict a series of parameters about yourself, among these
parameters, the behaviors towards certain situations. In this paper we analyze the enabling power of
information to know the individual and how this knowledge is used by applications to provide products
and services to its users.

We analysed the emerging technologies of society 5.0, and how they work with information focused on
the individual. We have also seen that although there are several systems that aim to improve the
quality of life of individuals, these systems require a workload and depend on the individuals
themselves to function. This dependence is problematic given the subjectivity and inconsistency of
individuals, as well as the “human error” factor. In addition, these systems work in an unrelated way,
increasing the need for attention on the part of the individual in having to seek information in different
systems to know himself.

We therefore propose an autonomous and independent system, which integrates several other
systems for the collection of data, the analysis of these data, and the provision of individualized
information to the individual, in a format, place and opportune time, in an effective and efficient way,



which will provide the material individual for his self-knowledge and consequently for him to achieve
success for himself and for society as a whole.

However, given popular expressions such as “learn by making mistakes” (Shallenberger, 2015) and
the common sense that error teaches more than success, the question opens up about the possibility
of reducing mistakes, turn out to be detrimental to the development of the individual. Are errors really
necessary for development? (cf. Bledow et al., 2017; Castro & Tedesco, 2020; Fazekas et al., 2020;
Souza, Schubert-Backes & Delacanal-Lazzari, 2017).

Another pertinent issue, but which was not addressed by this work, is related to issues of ethics and
information privacy. Even if the individual provides all the authorizations to have his life analyzed by
the system, there are laws that prevent certain information, even if released by the individual, from
being analyzed for the creation of profiles (Barati et al., 2020). And how to analyze the information
derived from the individual's interaction with his peers, without hurting ethics and data protection laws?

All of these issues must be investigated so that a utopian integrative system is part of the daily lives of
future human beings.
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