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Abstract The phenomenon of the data deluge is a reality and the volume of data produced by people and companies
is much greater than what can be handled and analyzed. Data play a crucial role in guiding the efficient utilization of
technological resources for companies, aiding them in product and service management. Moreover, individuals who
have become adept data producers and consumers are increasingly orienting their lives toward data. To address this
evolving trend, there is a growing imperative to educate Computing professionals. These professionals are required
to design technology solutions that facilitate the synergy between individuals and data, a phenomenon known as
Human-Data Interaction (HDI). This paper introduces a suggested minimum syllabus for HDI courses, with the
aim of addressing the key themes associated with the interaction between individuals and data. The complexity
and depth of HDI topics justify a dedicated course, preventing the risk of essential content being fragmented or

inadequately covered if dispersed across different courses.
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1 Introduction

The phenomenon of data deluge. feared in the past decade.
is now a reality: there is more data than institutions are able
to handle. Accenture [2021] provided a recent consultancy
report that showed that the ability to effectively use data in
the corporate environment greatly depends on the existence
of a chain of professionals able to understand. question the
significance and take specific actions based on data analysis.

This chain is made up of data users as consumers. of data
scientists as producers and intermediaries staff responsible
for analyzing and discovering the insights. According fo
Hornung et al. [2015], this social construction highlights the
need for Human-Data Interaction (HDI) designers within the
organizations.

The concept of Human-Data Interaction (HDI), as out-
lined by Mortier et al. [2016], centers around placing humans
at the heart of data flows. This involves creating mecha-
nisms that enable individuals to engage directly with these
systems and the underlying data. As a result. the role of
HDI designers extends beyond the realm of computational.
statistical. and machine learning methods. It encompasses
a broader scope, including the integration of human-centric
elements, addressing user requirements pertaining to data
and information. ensuring privacy and transparency. employ-
ing effective information visualization techniques. fostering
data literacy. and adopting methodologies that prioritize user-
centered data design.

Hartson and Pyla [2012] describe human-centric elements
as the aspects, features, or considerations within a design or
system that are focused on meeting the needs. preferences.
behaviors, and experiences of human users. These elements
are aimed at creating solutions that enhance usability. user

satisfaction, and overall effectiveness by taking into account
the human aspect of interaction. In the context of HDI.
human-centric elements might include factors like infuitive
user interfaces. personalized experiences. accessibility fea-
tures, ethical considerations. and a strong emphasis on user
feedback and engagement.

Preparing the future computing professionals to work in
this scenario is necessary and urgent. For Arass and Souissi
[2018], data professionals are expected to have skills that can
comprise the entire data life cycle, from its conception to its
analysis. use and disposal. They are also expected to com-
bine data skills with those from Human-Computer Interac-
tion (HCI) discipline in order to place humans as the focus
of design. The ACM Data Science Task Force’s Comput-
ing Competencies for Undergraduate Data Science Curricula
ACM Data Science Task Force [2021] declares HCI compe-
tences in the Knowledge Area Analysis and Presentation.

HCI competences are typically integrated into Comput-
ing curricula. including fields like Computer Science. Infor-
mation Systems, Computer Engineering, and Software En-
gineering. In essence. this knowledge can serve as an en-
abling factor for Computing graduates seeking opportunities
in the HDI field. However, the ACM Data Science Knowl-
edge Area suggests that there is substantial content. both in
terms of breadth and depth. to support the necessity of a ded-
icated HDI course. Still, this need is not yet a consequence
of employment figures. but in the anticipated growth of the
profession. A snapshot of the professional market. obtained
from the Glassdoor! website (as of August 22. 2023). illus-
trates the number of job vacancies in various countries world-
wide. It is noteworthy that there is demand for specialists in
one of the most relevant aspects of Human-Data Interaction

Uhttps://www.glassdoor.com
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(HDI). which is information visualization. a number that can
be compared to the vacancies for a more generic position in
the field of data science. It is worth noting that in some coun-
tries, the ratio is 1:10, while in others, it reaches 4:10.

So. it can be really significant fo prepare students to work
in an area that includes human aspects. data-people relation-
ship. artificial intelligence. information visualization. HDI
tools and methods. In addition to the technical aspects. Data
Literacy should also be considered, which Taibi ef a/. [2021]
describe as the knowledge acquired by people that allow
them to work with the available data and information in a
useful. relevant and efficient way.

Thus, this paper presents a proposal of a minimum curricu-
Ium for teaching HDI in undergraduate and graduate courses
(Lato or Stricto Sensu), lectures and workshops. For under-
graduate and graduate courses. a discipline approach is pro-
posed that contemplates, in more details. several aspects of
the HDI. For the discussion of HDI in workshops and lec-
tures, the goal is to deliver the explanation contents in a sim-
plified way. but that can provide the minimum knowledge
necessary to encourage students engagement with aspects of
HDI in their future professional and teaching activities. The
need to prepare students to work in HDI field aims to address
both market and academic demands, such as:

1. The typical profile of a data professional is often as-
sociated with a Data Scientist and their skills, as men-
tioned in Ismail and Zainal Abidin [2016]. Lopes ef al.
[2017]. and Peek [2023]. tend to focus on building
statistical models. machine learning models, statistical
analysis, and database manipulation. These aspects
are predominantly technical and computational. Conse-
quently, human factors might not be adequately consid-
ered or might be treated marginally. affecting the way
data strategies are employed for and by people:

The increasing demand for skilled professionals to work

with data is evident in recent research, such as the one

presented by the Fordes Journal in Janssen [2022] and
the School of Engineering of Tufts University”. which
highlight significant job market growth. According to
the U.S. Bureau of Labor Statistics. the growth rate is

projected to be nearly 28%:

3. There has been a substantial rise in the number of indi-
viduals using data-manipulating software applications
that guide their actions and decision-making based on
the information provided and secured by these appli-
cations (United Nations Development Group. 2017) .
Mortier ef al. [2016] emphasize that people now live in a
data-driven world. and Maus [2015] further underscores
the near impossibility of interacting with a software ap-
plication without having personal data collected.

2

Undergraduate and postgraduate courses in Brazil lack a
consolidated strategy for teaching HDI. with this content of-
ten being part of a larger discipline or not addressed at all.

This paper is an extension of the of the “Insertion of
Human-Data Interaction Contents in the Human-Computer
Interaction (HCI) Discipline”. produced by Coleti ef al.

hitps://onlinesoe tufts edwblog/fixing-the-data-science-shortage/
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[2022] and published in the Annals of the XXX Workshop
on Computing Education.

The organization of this paper comprises. in addition to
this Introduction Section, a Section 2 - Theoretical Founda-
tion. in which subjects that support this paper are discussed:
the Section 3, which discusses how HDI and privacy issues
were inserted in Computing Courses subjects; a Section 3
presents the actions taken to select and apply HDI and pri-
vacy content within the HCI discipline in Computing courses:
Section 4 presents a proposal for the Human-Data Interac-
tion (HDI) discipline for undergraduate and for stricto or lato
sensu postgraduate courses in the area of Computer Science.
as well as suggestions for lectures and dissemination work-
shops: Section 5 presents a proposition for discussing HDI
through lectures and workshops: and Section 6. the conclu-
sion of this paper.

Next section presents the Theoretical Foundation of this
paper.

2 Background

This section presents the theoretical foundation of the con-
tents that supported this paper. which includes the fol-
lowing subjects: a general overview of HDI, HDI Meth-
ods/Techniques and Data Literacy.

2.1 Human-Data Interaction

Haddadi ef al. [2015] explain that Human-Data Interaction
(HDI) studies phenomena related to the interaction of peo-
ple with software and hardware applications that handle data
and the consequent impact on people’s lives. Hornung ef al.
[2015] highlight that studies in this area advanced as the vol-
ume of data produced and used became gigantic and started
to influence the lives of people. companies. schools and other
organizations. making society strongly data-oriented.
This field is also described by other authors as:

* Elmqvist [2011] defines HDI as the human handle. anal-
ysis and decision making in large, complex and unstruc-
tured databases;

» Cafaro [2012] defines HDI as the delivery of personal-
ized data, within context and understandable for users;

* For Mashhadi ef al. [2014], HDI provides support for
features to provide individuals with access and under-
standing of data and how data affects their behavior:

* McAuley ef al. [2011] describe HDI as the ability to
manage several different personal databases and enable
the user to control events using the data.

Although with certain differences. these definitions have
some common elements that allow us to assume that HDI de-
scends from the areas of Data Science (Big Data. in general)
and HCI. This is due to the fact that. in Data Science, as pre-
sented by Amaral [2016], the entire process of data manipu-
lation occurs in order to achieve a certain objective. through
methods. techniques. tools and resources that allow data to be
collected, processed. transformed. analyzed. disclosed and
shared.
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The HCI area inheritance occurs with the phenomena
of computer-intermediated interaction between people and
data/information. since they participate in the manipulation
of data as producers (source) and/or as information con-
sumers, as discussed by Hornung ef al. [2015]. Therefore,
Evequoz and Lalanne [2006] present that it has become more
common for people to use maps. graphs, images. interactive
information visualization resources and intelligent automa-
tion systems to guide their daily tasks.

In this approach, hundreds of projects meet the characteris-
tics of HDI can be identified, such as those presented below:

* GPS applications: researches similar to the one pre-
sented by Beber ef al. [2017] analyze the use of loca-
tion data to generate information about observed agents.
which can be people. objects or animals (biodiversity
monitoring) that are used by companies and people:

* Social Networks: Lebo ef al. [2016] explain that
through Data Analytics tools and Machine Learning
algorithms. it understand the behavior profile of their
users to direct content, products and services that may
be of interest to their consumption.

* Health monitoring tools: can be defined as an ap-
proach known as Personal Informatics. As presented by
Choe et al. [2014]. it aims to present information about
the individual who produces the data. Smart watches
and other sensors collect physiological data from the
person and specific algorithms transform them into in-
formation about the individual’s health condition;

* Data immersion applications: exemplifying the ap-
proach proposed by Elmqvist [2011]. data interaction
approaches should allow the user to be inserted into the
data environment and become part of it. This must be
considered as not only as someone who visualizes the in-
formation, but who interacts with and interferes in them.
For example. museums that the user can interact with.
explore and delve into information through the use of
tangible 3D objects:

* Information visualization and exploration: applica-
tions using maps and other visual resources that allow
users to interactively explore information. as exempli-
fied in the work of Cham er al. [2022].

* Smart Home: Basarudin ef al. [2017] explain that this
approach promotes personalized and user-focused expe-
riences through the processing of personal data. which
is manipulated by algorithms. Machine Learning tech-
niques, Data Mining, Internet and Bluetooth, among
other computing or electronics resources.

HDI field is relatively new. HDI research dates from the
beginning of the 2010s, although the concern with issues of
privacy and data security are older, exemplifying Lieshout
and Kool [2008]. In the bibliography. we found specific pa-
pers that discussed the challenges of HDI. Specifically, we
highlight the ones of Hornung ef a/. [2015]. Mashhadi ef al.
[2014]. Mortier ef al. [2016] and United Nations Develop-
ment Group [2017] that points about challenges in personal
data usage.

These papers describe challenges such as: improvements
and adaptations in Human-Computer Interaction (HCI)
projects, user interaction and immersion with the data instead
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of just accessing the data: ownership of personal data, effec-
tive strategies for viewing information and resources for in-
dividuals to understand and control the handling of personal
data and ensure their privacy.

Regarding the topics mentioned. some already receive the
researchers, developers and governments special attention.
This is the case of data ownership. information visualization
and improvements and adaptations in HCI projects. How-
ever, these issues are strongly linked to data-based systems
and their manipulation by people. which allows us to assume
that the evolution of these systems and changes in people’s
data and information needs will lead to improvements needs.

Other subjects still require improvements in the context
of technological and scientific developments. such as: the
immersion of people in data manipulation and. mainly, in as-
pects related to privacy, security, freedom and other aspects
of handling personal data. Aspects related to Software Engi-
neering, Databases and HCI have also received scientific at-
tention. as mentioned by Gorton ef al. [2016]. Ti et al. [2020]
and Pekala [2017]. since the construction of these applica-
tions may require adaptations of the methods and techniques
used.

In the area of HCI. researches aim to improve the inter-
action of individuals with information. in particular issues
related to understanding how their data are manipulated and
to ensure their privacy is respected. Baig [2020] describes
Privacy UX as the ability to develop the applications user in-
terface to provide an adequate user experience for data sub-
jects manage and ensure that your privacy is not affected.
For Baig [2020]. Privacy UX designers must concern with
requirements such as: (1) Let Users Have Both Options: “Ac-
cept” and “Decline™; (2) Don’t Be Too Quick to Ask for Con-
sent: and (3) Keep the Human Factor Alive, people’s interac-
tion with applications can be more efficient and reliable.

Considering HDI and other products or services that han-
dle data. Cavoukian [2020] presents the Privacy bv De-
sign (PbD), that aims to ensure privacy as an inherent, non-
excluding requirement of all product or service development
stages. Cavoukian [2020] highlights that PbD can be applied
to different types of product and service projects such as: In-
formation Systems, in particular HCI, Audit. Business or In-
frastructure projects.

Finally, the endless possibilities for handling personal data
lead to the need for fair use of data by controllers. concern
for privacy. security and freedom of individuals and the pos-
sibility of providing means for people to interact with data to
achieve specific goals. whether personal or professional.

Next section presents a discussion of some Methods and
Approaches aimed at HDI.

2.2 Information Visualization

In this section, the Information Visualization (Infovis) con-
cepts and approaches related to the need to build visual mod-
els for users and data subjects will be briefly discussed.
Sindiy ef al. [2013] describes Infovis as an intersection be-
tween the areas of computer graphics. graphic design and in-
teraction design. which seeks to build visual representations
for data. Few [2016] adds that Infovis seeks to communicate
and organize abstract data such as qualitative analysis, statis-
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tical data. distribution of occurrences. To achieve these goals.
can be used visual means such as texts, graphs, tables. maps
and images. in order to allow the communicated message to
make sense to your receiver.

Few [2016] explains that a successful visualization is re-
lated to the degree that it encodes information in a manner
that our eves can discern and our brains can understand. To
achieve this. the following aspects in the design of an Info-
vis should be considered: (1) indication of the relationship
between values and design variables: (2) accurate representa-
tion of quantities: (3) ease for handling of comparison. rank-
ing and organization of information; (4) make it obvious how
information is to be used.

Hsieh [2016] and Few [2016] also highlight that informa-
tion visualization is supported by aspects of cognitive psy-
chology related to human perception. From this concept. the
Gestalt principles are inherited, which guide the accuracy of
descriptions of human visual behavior. Some Gestald Prin-
ciples presented by Few [2016] are: Proximity. Similarity.
Enclouse, Closure and Connection.

Knaflic [2019] explains that Infovis has become a fun-
damental element of the data manipulation process. since.
whether applied effectively, it can mean the difference be-
tween success and failure for communicating findings to a
specific audience. Thus, Infovis should not be limited to pre-
senting data in graphs or drawings, but the designer should
think about how to tell and/or communicate the story to his
target audience.

Infovis has always been the focus of Data Science projects
for data experts. However. Huang ef a/. [2015] points out
that the avalanche of applications aimed at people (not spe-
cialists) has allowed a greater interaction of people with in-
formation and due to this, strategies for Personal Infovis have
been developed by researchers and developers.

Huang ef al. [2015] explain Personal Infovis as the de-
sign of visual representations and analytical approaches for
the use of people in a personal context. The Personal Infovis
challenges are the different perspectives. objectives and un-
derstanding of the same information in a completely different
way. Thus. providing new perspectives for users to analyze
and explore information is a great challenge for designers.

The different goals and information needs can be exempli-
fied by the following Personal Infovis approaches:

* Personal Visualization: described by Huang er al.
[2015] as the ability to provide interactive features for
individuals to explore data in a personal context of use
without necessarily performing complex or computer-
supported analyses:

» Personal Visualization Analytics (PVA): Huang ef al.
[2015] explain that. in this approach. complex analyzes
supported by computers are added to the visualization
of information. The purpose of PVA is not only to ex-
plore a dataset, but to analyze it more in-depth way in
order to search for better solutions for the individual.
This strategy uses interactive resources for customizing
query parameters and adjusting them to the desired in-
formation needs. Cafaro [2012] explains that this ap-
proach requires the user to have prior knowledge of the
elements that influence the final information, in order

Coleti, Morandini and Filgueiras, 2024

to manipulate it effectively.

* Embodied Interaction: described by Elmqvist [2011]
as a more complex strategy. used to interact with highly
dynamic information in which the individual’s behavior
or needs interfere with the final result. An example of
this type of interaction can be an interactive Museum.
in which the person has the possibility to interact with
the content.

In addition to previously presented approaches. strategies
aimed at presenting information about how personal data are
handled, for the purposes of Transparency and for Privacy
can be presented in the course. These approaches make use
of traditional design components to provide interfaces and
information able to communicate about events performed on
personal data, for example:

* Holtz ef al. [2011] and Efroni ef al. [2019] discussed
the development and use of icons with designs created
specifically for Privacy and Transparency. Their discus-
sions involve the advantages and concerns of communi-
cating privacy aspects with the use of icons. since it can
facilitate understanding events and agents involved in
the use of personal data or confuse people even more:

* Cradock er al. [2017] and Murmann and Fischer-
Hiibner [2017] presented strategies for Transparency of
Personal Data such as the use of Maps. Colors and Mark-
ers to help display the location of operators, controllers.
data servers and other locations of interest to the individ-
ual and also to emphasize the importance and the sensi-
tivity of information besides the events performed with
the data;

Finally. Infovis is a fundamental HDI component. due
to the fact that people’s interaction with data must take
place through audio-visual elements in order to facilitate and
improve communication and understanding of information.
Knaflic [2019] writes that the success of a good Infovis is
related to understanding the context of use of data and infor-
mation, understanding the target audience and choosing an
effective model for presenting information.

Next section presents Data Literacy concepts.

2.3 Data Literacy

A third subject related to HDI that has aroused the interest
of the academic and industry community is Data Literacy.
According to Amo-filva ef a/. [2022]. Data Literacy is the
knowledge necessary to read. analyze and transform raw data
into relevant analytical information. in addition to analyzing
and work with possible achieved results. Actions aimed at
Data Literacy can be seen in companies. as described in the
report by Barth [2022]. and also in academia., by Vivacqua
et al. [2019] and Taibi ef al. [2021].

Barth [2022] highlights that the global pandemic was a de-
termining factor for organizations and people to realize the
need to rely on data to make their decisions. Therefore, the
concern with teaching how to work with data gained atten-
tion from companies and educational institutions. Projects
such as those presented by Taibi ef a/. [2021] and Amo-filva
ef al. [2022] highlight initiatives to apply data teaching and
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also to produce analytical tools to support teachers and stu-
dents. In the DataONE Project. Allard [2012] it is pointed out
that Data Literacy is essential for future scientists to work ef-
ficiently and productively with data, and that Data Literacy
should be the basis of teaching in all stages of the data life
cycle.

Barth [2022] also presents seven Data Literacy principles.
which according to him. all employees of a company must
be aware of and apply to support the organization to be truly
data-oriented. These principles are:

1. Foster a culture of humility and curiosity: Data Liter-
acy is not just about data, but refers to the development
of soft-skills such as curiosity. creativity and collabora-
tion;

2. Encourage employees to put training into practice: en-
courage people to seek training to work with data:

3. Bring everyone on the journey: all people involved in
the organization. research etc should be engaged in us-
ing the data to get the best decisions:

4. Focus on the desired outcomes: clearly identify which

problem can be solved with the data:

. Measure the impact of the efforts: analyze whether the
efforts applied to Data Literacy have an adequate return
on investment for the organization in a specific period
of time;

6. Adopt a systemic perspective: seek that Data Literacy
is an institutional process implemented as part of the or-
ganizational culture, so that all sectors and departments
act together to guarantee the culture of data usaget:

7. Decide what technology can meet the business needs:
select, evaluate and monitor the shitty technologies, to
ensure that the best and/or most appropriate ones are
applied in your organization.

h

This paper also shows the concern in teaching people
to work with data, within the context of organizations. In
academia. teaching projects focused on Data Literacy are al-
ready applied, exemplifying the projects below Barth [2022]

Taibi ef al. [2021] presents the DEDALUS Project as an
EuropeanFunded project in the framework of the Erasmus+
Strategic Partnership in Higher Education action. The aim
of the DEDALUS project is to equip students with the nec-
essary competences to cope with future digital challenges
and to create an additional value for the enterprises where
they will be employed. DEDALUS arose from the need
of European companies for qualified professionals to work
and exploit the maximum data. This project is based on
the following skills: (i) Handling digital information for-
mats in professional Higher Education contexts in general:
(i1) Data collection and Interpretation in Research. Develop-
ment and Teaching in Higher Education: (iii) Critical Think-
ing; (iv)Specialist Data processing in Information Technol-
ogy study fields: (v) Data Management. DEDALUS was per-
formed at Universities of Vilnius, NoviSad and Southampton
as pilot projects.

In Amo-filva ef al. [2022]. a tool that analyzes Logs of
use for the Moodle environemt and translates this informa-
tion into Infovis approaches was evaluated. This evaluation
considered how much the information presented was appro-
priate for the professors’” and how much it facilitated to im-
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merse them in decision-making based on data. As a result,
the authors believe that this tool still has some limitations,
but it is efficient in producing information and helping teach-
ers in the analysis of students’ interaction.

In Vivacqua ef al. [2019]. the authors discuss the imple-
mentation of Data Literacy in primary and secondary schools.
The authors” justification lies in the fact that schools need
to train people with critical. analytical and creative capacity
to study and make decisions based on data. An application
strategy in schools is presented in this paper and the authors
also highlighted the possibility and/or need for support from
teachers. who are also expected to be interested in data train-
ing.

Regarding the courses related to the HDI. an exploratory
research was carried out aiming to verify their existence as
well as their academic profile regarding the construction of
knowledge and skills on the HDI. There are ongoing HDI-
related courses and research programs, such as: (1) the Data
Interaction and Visual Analytics course at the Rutgers School
of Science and Arts *: (2) the Systems for Human-Data Inter-
action * course at Comumbia University Coms; and (3) the
Human-Data Interaction > research program at Swinburne
University of Technology.

Considering the approaches and programs presented
above, it can be said that there is a movement towards pro-
moting the training of professionals and non-professionals in
working with data systems. Strategies include both preparing
technology developers. data analysts and also people to use
data and make effective data-driven decisions.

Although with particularities in each proposal. the idea
that knowing how to work with data is fundamental for the
development and use of future products and services.

Next section presents the experience of applying HDI and
data privacy concepts within HCI courses.

3 Human-Data Interaction into
Human-Computer Interaction
Courses

This section presents the actions taken to select and apply
HDI and privacy content within the Human-Computer In-
teraction (HCI) discipline in Computing courses. This sec-
tion refers to the paper Insertion of Human-Data Interac-
tion contents in the Human-Computer Interaction (HCI)
course, by Coleti ef al. [2022], published in the Annals of
the XXX Workshop on Computing Education.

The subject of Human-Computer Interaction. in comput-
ing courses in Brazil. was proposed by Boscarioli ef al.
[2012], and has a base curriculum focused on human, social
and technical aspects of people’s interaction with computa-
tional tools.

In HCT's context, Mortier ef al. [2016] explain that the
increased use of software applications has led to concerns

*https://www.cs rutgers edu/academics /graduate/m-s-program/course-
synopses/course-details/16-198-526-data-interaction-and-visual-analytics

*hitps+/columbiaviz github i0/2020s_ w6998/

*hitps://www swinburne edu au/research/institutes/data-
science/human-data-interaction/
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about the users” privacy, since it is usual that users provide
personal data allowing the identification of the person. their
actions, customs or preferences. Thus. according to Toledo
[2020], the need to deal with the privacy of software users
grows as the manipulation of personal data by technological
resources increases and interferes more actively in people’s
lives.

Therefore, it is assumed that it is significantly relevant to
provide learning mechanisms for future HCI designers and
developers to consider questions about the handling of per-
sonal data related to their projects. Among these issues, Had-
dadi et al. [2015] highlight: transparency of actions: accessi-
bility and manageability of data usage permission: readabil-
ity and privacy . So. it is necessary to discuss aspects of
Human-Data Interaction (HDI) and privacy within the syl-
labus of HCT disciplines.

The organization of contents within the HCT discipline had
been following the principles of: (1) not to change the al-
ready consolidated syllabus of the HCI disciplines. but insert
concepts of HDI and privacy to complement and enrich the
discussion of the content; and (2) because it is a relatively
new area, the reference bibliography, in the form of text-
books, is still scarce, so the proposition of technical/scientific
articles and regulations for the use of personal data as bibli-
ography would be necessary: and (3) the execution of the
contents was strongly supported by privacy issues and the
impact of handling personal data on users.

3.1 Human-Computer Interaction Course

Human-Computer Interaction (HCI) field of study. as Rocha
and Baranauskas [2003] explains, studies the interaction phe-
nomena among people and computers. Benyon [2011] and
Cybis ef al. [2015] highlight that with the popularization of
highly interactive software applications. the need to consider
human aspects in systems design. to allow learning and using
available resources became a necessity for software projects.
in particular: the HCI projects.

Cybis ef al. [2015] and Rogers ef al. [2013] highlight ac-
tions such as: identifying users’ needs and characteristics.
developing design and user experience and evaluating the
application’s usability contemplate the range of tasks carried
out by HCI professionals. As a subject in computing courses.
Lopes ef al. [2016] emphasize that HCI comprises a manda-
tory curricular component in the vast majority of courses in
Brazil. or at least, HCI is present as optional or elective.

The syllabus of the HCI in computing courses was pro-
posed in 2007 by Boscarioli ef al. [2012]. It is being redis-
cussed and updated in editions of the Brazilian Workshop on
Education in HCI (WEI) in 2013 and 2014 . In their work.
Boscarioli ef al. [2012] show that, although the contents may
present specific differences to meet the profiles of Computer
Science (CC). Information Systems (IS) and Computer Engi-
neering (CE) courses, the main topics are:

* Introduction to HCI: evolution, areas and discipline,
interface and interaction, usability and accessibility;

* Theoretical foundations: human factors, Ergonomics,
Cognitive Engineering and Semiotic Engineering:
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* HCI Assessment: User observation and monitoring. In-
terpretive assessment and Predictive assessment:

* Human-Computer Interaction Design: Interaction
Styles and Guidelines. Design Guidelines and Patterns:

* Process of Design in HCI: Elicitation. Interaction Mod-
eling, Storvboarding and Prototyping;

* Domains and Platforms: HCI in Games, Collabora-
tive Systems and Mobile Devices.

The proposed contents promote the construction of the stu-
dent’s knowledge. since they provide fundamental theoreti-
cal knowledge and lead to technical training. with focus on
the intercface’s design and evaluation. They also consider
social and organizational aspects. In the content of the HCI
discipline, some themes require attention and constant up-
dating by the instructors (lecturers), as they are directly re-
lated to the hardware and software platforms, which might re-
quire constant updates. such as interaction approaches (desk-
top, Web , Web-Responsive, Mobile), as explained by Wrob-
lewski [2011] and Neil [2014].

Other topics may require less periodic updates. but require
the instructor’s attention. For example. the concept of ac-
cessibility might changed during the time and the resources
available are constantly improving. Another example is the
set of Usability attributes, initially defined by ISO-9241 and
later updated by ISO-25010 that still are in continuous evo-
lution.

Finally. it should be noted that the HCI discipline prepares
the students for one of the greatest market demands within
the computing area and the impact of its products for the final
user places the discipline as one of the most relevant in the
computing course.

Next section presents the process for including the topic
of privacy in HCI disciplines in computing courses.

3.2 Content Selection

This subsection describes how HDI content was selected for
discussion within HCI disciplines. The contents were orga-
nized to complement existing contents in the HCI discipline.
as described below.

3.2.1 Introduction to HCI

For the initial stage of the HCI discipline, it was decided to
include the discussion of the fact that the people (users) in-
teraction with computational resources provides an environ-
ment for data manipulation by people and companies. Thus.
discussions are proposed on:

* Maus [2015] consider that it is practically impossible to
interact with a computer without producing or consum-
ing data:

» related to the HCI projects. constant concertns” impacts.
or even the requirement. of handling personal data and
the need for data privacy:

+ the ability of the person to produce and interact with per-
sonal data and information produced by him or herself
or by other people:
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* the ecosystem created by the massive production. ma-
nipulation and consumption of user data and informa-
tion and how it affects people’s lives.

As a HDI's introductory bibliography. it is recommended
to consider as main papers the following ones: Bellamy
and Alonso [2016] Mortier ef /. [2016] and Murmann and
Fischer-Hiibner [2017]. These papers discuss the general ap-
proach to handling personal data and present real examples
of the environment created by handling personal data. It is
assumed that this bibliography allows the student to create
an initial mental model about the relationship between peo-
ple’s interaction with technology resources and the impact of
handling personal data and data privacy.

3.2.2 HCI Design and HCI Design Process

Regarding the conduction of HCI projects and the use of style
guides design standards, it was assumed that the contents on
HDI and privacy should be of a practical nature in order to
prepare the students to deal with elements of interface and
with the interaction that can support data manipulation and
privacy in the software application. Therefore. the suggested
contents are:

* Privacy by Design: define privacy as an inherent. in-
separable and priority part of projects. so that it must be
addressed from the initial stages to project delivery:
Quality of Information: proposed considering the need
for personal data transparency. which is characterized
by the ability to inform the user about the personal data
handling and the actions related to their privacy in an ob-
jective and relevant manner. At this point, issues such
as readability, quality of information and text quality
must be addressed to prepare the students to abstract the
techniques that handle personal data into accessible and
understandable information for people.

* TR-Model: still in relation to transparency. the TR-
Model is a model that describes a minimum set of infor-
mation to be presented to the data subject and how the
information must be presented from the point of view of
design and readability. It was assumed that the use of
TR-Model can help students to understand the context
of transparency regarding what information to present
and how to present it. thus promoting a relationship with
the previous theme of Information Quality.

For the bibliography of this stage, it is suggested to study
the following paper: Coleti ef @l. [2020] as it presents the
TR-Model itself. Also. Hosseini ef @/. [2016] and Kumar and
Jakhar [2010] should be considered as they discuss concepts
of transparency and privacy in projects. Lee ef a/. [2002] and
Kandari ef al. [2011] should also be studied. as they deal with
information quality concepts and techniques.

3.2.3 HCI Assessment

For HCT assessment tests, it is assumed that there is the need
for discussion with the students to consider local and inter-
national regulatory texts such as the brazilian Lei Geral de
Prote¢do de Dados (LGPD) and the european General Data
Protection Regulation (GPDR) in addition to that practices
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that planned to deal with the applications that consider pri-
vacy.

Models. such as or presented by Tom ef al. [2018] and
Santos ef al. [2018]. in addition to TR-Model. can be used
together with already consolidated evaluation techniques. in-
spiring heuristics. supporting inspections and usability tests
and providing guidelines. tips practices. checklists or the
same metrics for the evaluations.

Therefore, the quality of information and the (Privacy by
Design) must be strengthened as resources for this stage of
the project.

3.2.4 Domains and Platforms

Since HCI and HDI can encompass several different areas. it
is suggested that the aforementioned topics be discussed us-
ing specific areas such as games, information Visualization,
mobile devices. natural user interfaces. smart toys among
others. These areas. undoubtedly, can generate massive ac-
tions for the manipulation of personal data and consequent
impact on the users” privacy.

Finally, it is strongly recommended to discuss the manipu-
lation of sensitive data for tools such as software applications
for health or safety area. These may handle with data that can
critically interfere in the lives of their users.

Next section presents two case studies carried out with the
proposal of HDI content and privacy in HCI disciplines.

3.3 Case Studies

This section presents two case studies of the application of
HDI and privacy contents in HCI disciplines for computing
courses. To describe the case studies, we considered the rec-
ommendations presented by McGill ef al. [2018].

3.3.1 Content offered in a lecture

The first experience was conducted in the form of lectures
in HCI disciplines. The lectures were held in person, in
2018 and 2019, with approximately a hundred and twenty
students that included: a group from the Computer Engineer-
ing course, at the Polytechnic School of the University of Sdo
Paulo (POLI-USP). during the daytime: and two classes from
the Information Systems course at the School of Arts, Sci-
ences and Humanities of the University of Sdo Paulo (EACH-
USP). in the evening period.

The lectures were conducted as part of an HCI course
within a Master of Business Administration in Data Science
program. The course was led by a seasoned professor with
a remarkable 35 years of experience in the field of Human-
Computer Interaction (HCT). The lecture itself was delivered
by a doctoral student, aged 39. who boasted a decade of
professional experience in both industry and academia spe-
cializing in HCI. This student was concurrently pursuing re-
search in the realm of Human-Data Interaction (HDI). focus-
ing specifically on the theme of Personal Data Transparency.

Furthermore, the lecture received substantial support from
a second professor who was not only a doctoral student su-
pervisor but also a prominent figure in the HCI domain. This
professor held an extensive background of over 20 years in
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academia, further enriching the lecture’s depth and quality.
Notably, it is worth highlighting that the instructors men-
tioned are also the authors of the paper in question.

We did not collect demographic data specifically. which
does not allow us to accurately quantify each student’s pro-
file. However., some general information was obtained.
which allows us to state:

+ All students were graduates, once the course was an
MBA/lato sensu postgraduate course. Thus. we as-
sumed their age as, at least 21 years old:

+ It was a mixed class, made up of male and female stu-
dents;

* The students worked in different areas such as Comput-
ing, Marketing, Law, Administration among others and,
although a course with a Computing profile, their inter-
ests in working with data motivated their participation
in the course:

+ It was assumed that the participants had certain finan-
cial condition and did not belong to a group of financial
vulnerability, as the cost of participating in the course
was relatively high. However, details of this informa-
tion were not requested at the time.

It was known that the discussion about the contents in a
lecture would not be effective for the design project aspects.
as it can be in a complete course, however it was assumed that
it would be possible to highlight the importance of privacy
and other aspects of HDI in projects of design and arouse the
students” concern for the subject.

The lectures aimed to contextualize HDI into HCT aspects
in order to arise the students’ concern with this are. It were
presented under the title: Human-Data Interaction: Reality.
challenges. concerns and expectations regarding the use of
personal data. They lasted approximately sixty minutes each
for three different classes and their contents were: (1) the
ecosystem for the use of personal data: (2) transparency of
personal data; (3) data protection regulation: and (4) privacy
by design. We used a Power Point presentation to conduct
an interactive lectures that lasted 60 minutes and the students
were allowed to ask questions during the lecture, but the stu-
dents did not do it and left the questions for the end.

At the end of each lecture, the students were invited to
participate in an activity in which they had to choose mo-
bile applications or websites to analyze. from the HDI point
of view, the aspects of handling their personal data. The fol-
lowing tasks were suggested: registering. reading the privacy
and security policy. consulting access histories and analyzing
possible directions for products and services.

A discussion was held on relevant and/or worrying points
that were identified by the students, which stood out: ¢

» ”.the application already had my registration data, but
I never used the physical store or any virtual service,
how is the data here??

» ”... in the privacy policy, I am authorizing vou to do
anvthing with my data... .

« ”..my life is in the hands of the application managers

and I can't do much...”

Ssubscription of the students texts
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» ... Iwouldn 't have subscribed to this app if I'd vead the
policy first, but it’s impossible to read so much contents
written for judges and lanvwvers..

» ..the app won't let, or at least won 't make it easier for
me to change my permission or file a complaint...”.

These reports allowed an initial view that led users to
the following emotions: (1) surprise, as there were cases in
which the participants realized that the applications already
had their personal data or manipulated them in a way that was
not well perceived or known: (2) concern. as the handling of
personal data seemed to go beyond what was considered a
limit established by each of them: (3) discouragement. since
the difficulty or inability to act in case of inappropriate use of
data was clear due to the lack of information or the blocking
and judicialization of privacy and security policies.

The perceptions presented were derived from the analy-
sis of texts provided by the students and were further inter-
preted by the researchers. These inferpretations were primar-
ily informed by the researchers’ extensive knowledge and
experience within the realm of HDI. It’s worth noting that
additional reports obtained during the lecture activities also
touched upon the same aspects. However. due to consider-
ations of similarity and space constraints. these additional
reports are not included here.

In a post-lecture activity. students were invited to use a mo-
bile application built to assist in teaching activities. This ap-
plication, proposed by Filgueiras ef al. [2019], monitored the
volume of data sent through the cell phone network interface
and alerted the user every two megabytes of data were sent.
The students used the application and reported the amount
of data indicated by the application, which surprised them.
as they were constantly warned by the application about the
amount of transferred data.

Therefore. the initial conclusions of the application of the
HDI themes in a lecture format were:

» They were efficient in arousing interest and reflection
on the handling of personal data in software applica-
tions, since it was noted that the participants already had
a certain knowledge on the subject. but did not care or
did not consider its effects:

Since the participants were undergraduate students in
Computing subjects, it was possible to perceive a
greater interest and concern with the fact that HDI is
present in software projects and it was assumed that the
participants will take this concern with them:

* A lecture is insufficient in time and content for in-depth
discussion of issues related to the design project. how-
ever, it was assumed that with the knowledge of the
need for HDI, the participants will look for strategies
to support the inclusion of it in their design projects:
The use of the data traffic monitoring application was
of great help due to the fact that it allowed participants
to have a perception of the volume of shared data.

In forthcoming activities. the plan is to customize and de-
liver analogous lectures for graduate courses within the field
of computing. Additionally, these lectures will be extended
to both undergraduate and graduate courses in interconnected
domains like Law. Marketing. and Administration. These
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disciplines also play a significant role in the utilization of
personal data.
Next subsection shows the case study with discipline.

3.3.2 Content in the HCI undergraduation course

The second case study was conducted in the Computer Sci-
ence and Information Systems undergraduation courses at
the State University of Northern Parana (UENP). in the aca-
demic year of 2021. under emergency remote teaching. In
both courses. the disciplines were offered for senior students.
with a workload of sixty hours in a semester. The courses
were taught by the doctoral student, that was a professor at
the university. and he was supervised by other professors
pointed in the previous case study.

The HCI course is a mandatory subject of both courses and
is allocated in the fourth period of the courses. Although the
courses has a syllabus considering classic aspects of HCI, it
can be adjusted to consider new contents. updates and adap-
tations. since HCI is a very versatile area and commonly re-
ceives updates from scientific research and Marketplace.

In the Computer Science course. activities were conducted
with thirteen students and in the Information Systems course.
with nine students. summing twenty-two. At the meeting.
the age range of the students was 18 to 22 years old and con-
sidering the gender. the distribution was: Computer Science
- 12 men and 1 woman: Information systems - 8 men and 1
woman. The students were not financially vulnerable and the
Information Systems students already worked during the day.
since the course was at night. Computer Science students, on
the other hand, dedicated themselves to the course and to aca-
demic activities such as scientific initiation projects.

The contents proposed in Section 3.1 were presented and
discussed with the students within the syllabus of HCI. al-
ways with the approach of prioritizing HCI content relating
to HDI subjects. As a final activity, students were proposed
to develop a document containing: (1) specification of re-
quirements: (2) user profile identification (persona and em-
pathy map):; (3) task analysis: and (4) prototyping. This
document should had included aspects of handling personal
data when proposing an improvement in an existing tool or
proposing a new software application solution.

Interesting and relevant proposals were presented such as:
improvements in data use transparency: application to as-
sist in the interpretation of policy and privacy texts: environ-
ments for sharing information about data privacy issues: and
Tool for notifying violations in the handling of personal data.
Deliveries included user’s identification, with personas and
empathy map. task analysis. with Hierarchical Task Analy-
sis Models(HTA). pointed by Benyon [2011]. and Solution
prototyping.

In the requirements specification stage. students focused
on the concerns of people, as data subjects, and on the obliga-
tions of data controllers. In all cases, the requirements were
linked to the LGPD’. papers and documents, such as: Ar-
ticle 48 (mandatory communication by the national author-
ity about problems with data manipulation): and Article 9
(data subject’s right to easy access to information on data
handling). LGDP information are presented by Law [2020].

Thttps:/www.gov.br/mds/pt-br/acesso-a-informacao/lgpd
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Concerning the users identification. the creation of per-
sonas and empathy maps stood out. So. the students included
concerns and characteristics related to privacy and the need
to interact with the data and when the prototypes were on
perspective, the focus was on the need for transparency. Stu-
dents were engaged and concerned about the subject and pro-
vided options to assist data subjects in identifying personal
data manipulation actions.

In the modeling and prototyping stages. students were en-
couraged to use HTA concepts and also design patterns for
mobile devices in order to propose HCI solutions for their
proposals. We chose to focus on mobile applications because
the proposals were related to the use of personal data. that is
more common with the use of cell phones. both for the pro-
duction of data by data subjects and/or for the consumption
of information. The results were considered satisfactory for
the discipline.

At the end, a brainstorming activity was conducted with
the students. they highlighted that: (1) they understood the
concern with data privacy and with the actions of handling
personal data in HCI projects; (2) HCI design and product
adaptation needs are real. but they believe that the compa-
nies consider them due to regulations, but not due to user
concerns: and (3) in the students opinions. it will not be
simple to provide interfaces to support the aforementioned
actions. given their particularities versus the needs of users.
They also considered that this challenge can bring many ben-
efits to HCI approaches, techniques and for the interfaces de-
sign such as: modeling techniques, interface components and
evaluation techniques.

Thus, it was assumed that the inclusion and discussion
of data privacy and HDI content in an HCI course was ef-
fective to abstract and practice design actions of privacy re-
quirements and handling personal data in HCI projects. The
inclusion of these contents did not harm the discussion of al-
ready consolidated contents of the discipline and allowed the
students to conduct a relationship between the subjects and
complement them efficiently.

For future works, with the full return of face-to-face
classes. it is expected a more efficient discussion about this
subject. It is also planned to update and revise the HDI con-
tents and techniques that might interfere in HCI projects.

Next section presents the final considerations.

3.4 Considerations about HDI in the HCI
course

The inclusion of HDI contents in HCI courses were consid-
ered satisfactory. As a course, it allowed a theoretical discus-
sion and practical application of HDI concepts. Even with
the focus on handling personal data. the students understood
the need to be concerned with this topic in future projects and
that concern for the individual that produces the data should
be fundamental.

The lectures and workshops. although shorter. were effi-
cient in presenting the subject to the participants and it is
believed that it aroused the interest of some of them to carry
out their activities in this subject. However, practical mat-
ters such as design, development and application of HDI con-
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cepts could not be considered and analyzed due to time con-
straints.

Although it may arouse students’ interest in this subject,
dealing with HDI issues only as part of the HCT discipline
fails to address several issues related to the handling of per-
sonal. corporate and scientific data. which will certainly be
part of the graduates’ professional activities. It is also nec-
essary to consider that some subjects may not have such a
strong relationship with HCI. such as the study of Statistics
or Ethics. which may have a stronger relationship with other
areas.

Therefore, it is safe to assure that there is a need to create
a specific HDI course, which allows discussing the subject
in Undergraduate and Postgraduate courses. at specialization
and Masters/Doctoral levels, in a more in-depth and compre-
hensive way. with the discussion of various topics that sup-
port the performance of a data professional.

With the existence of this specific course. it is assumed
that an appropriate preparation of a data professional occurs.
since that these subjects need to be considered as signifi-
cant when being analyzed with the related contents of other
courses such as Software Engineering, Database, Adminis-
tration and HCT itself. This can enable the student to be able
to act consistently, safe and effective in designing or imple-
menting data systems.

Next section presents a proposal for a minimum curricu-
Ium for teaching Human-Data Interaction (HDI).

4 Human-Data Interaction Course

This section presents a proposal for the Human-Data Inter-
action (HDI) discipline for undergraduate and for stricto or
lato sensu postgraduate courses in the area of Computer Sci-
ence. as well as suggestions for lectures and dissemination
workshops.

The HDI discipline aims to immerse students in concep-
tual, human, scientific. methodological and technical aspects,
that must be presented according to the level at which the dis-
cipline is offered. seeking to support the students” academic
and professional activities, aiming to present contexts that
make their participation more efficient. ethical and innova-
tive.

Considering that the course aims to approach different lev-
els of Computing courses, the Number of Hours (NH) of
course proposed for each approach. as well as the distribu-
tion of themes. will be adjusted considering the practice in
courses in which the experiments presented in Section 3 were
conducted. Although this paper presents a NH proposal for
each topic, it is totally flexible and understandable that pos-
sibles adjustments on the hours allocated for each content. as
well as for the discipline. can be defined. This is related to
the particularities that each discipline or educational institu-
tion may have.

The HDI course was organized into four Groups and nine
themes. The groups are (1) Fundamentals of HDI: (2) HDI
applications; (3) HDI Systems, Methods and Principles: and
(4) HDI Research. Innovation and Education. Each of the
groups and their respective topics will be discussed in the
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next subsections. The themes of each group will also be fur-
ther discussed.

4.1 Group 01 - Fundamentals of HDI

The first group refers to the foundations of the HDI and aims
to present and contextualize the data use ecosystems and the
relationships established with human. social. technological
and corporate issues. In this group. two topics should be dis-
cussed:

4.1.1 Theme 01: HDI Contextualization

In this theme. the presentation and contextualization of HDI
should occur for students in order to instigate them about the
challenges and opportunities in data manipulation environ-
ments. This theme should include, at a minimum, the fol-
lowing topics:

* Relationship between humans, data and Artificial
Intelligence (AI) - the manipulation of data with the
help of AT and the several possibilities of information.
products and services generated from them and the im-
pact they can have on people. who position themselves
as data producers or consumers. These data can be also
used as inputs for the training and execution of AT mod-
els to generate information about people, processes and
organizations:

* Origin of data - present the vast possibility of data
sources such as personal data, [oT, Smart Things, health
data, corporate data. Industry 4.0, Government and oth-
ers;

* History - discuss historical aspects of the data usage
and approach the key issues that led to the growth of
interest in data. It is recommended to discuss historical
issues of Big Data, Infovis and the interest in Personal
Data:

* Demand for data scientists and challenges in the in-
dustry - In order to provide a practical view of the is-
sues discussed. recent reports might be presented to al-
low understanding the need of and the expected profile
of scientists and other professionals in the area.

It is also important to present the necessary prerequisites
for the course. since HDI inherits aspects from other areas
and commonly requires adjustments in various methods and
processes normally applied to conventional projects, such as:

» Software Engineering - requirements. modeling and
testing, to deal with issues related to HDI projects:

» Design Process - Usability and User Experience. focus-
ing on the design of user interfaces and experiences that
allow interaction with tools and/or information;

» Relational and NoSQL Database, to understand how the
data will be organized and how it can be considered in
an HDI project.

This theme does not need to be extensive, as the sub-
jects will be discussed in greater depth in the following steps.
Thus, it is proposed that it can be presented in 04 hours for
undergraduate or post stricto sensu courses and 03 hours for
lato sensu courses.
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4.1.2 Theme 02 - Aspects of perception and cognition
for HDI

This theme aims to expand students’ knowledge of the hu-
man perceptual and cognitive processes that underpin data
visualization and decision-making design heuristics. so that
students understand the impact of design choices on the ap-
preciation and use of visual interfaces.

Topics for this theme could be:

* Human vision and pre-attentive attributes - notions
of visual perception and pre-attentive processing of vi-
sual attributes such as color. contrast, shape and posi-
tion are discussed;

* Gestalt principles - the principles of emergence, invari-
ance. figure/ground and multistability are presented. as
well as their relationships with aspects of grouping. fill-
ing and continuity.

*+ Attention - the attention mechanism, its limifations and
ways to capture attention by design are discussed.

* Decision-making - the mechanisms that define how
people make decisions are discussed. Aspects of biases
(confirmation bias. availability bias) and constraints
such as stress and information quality are also presented.
Types of decision-making: rational. intuitive and heuris-
tic; and the role of data in these processes are also dis-
cussed.

This theme can be taught in 4 hours for undergraduate
courses. 3 hours for lato sensu postgraduate courses. and
should be extended to 8 hours with research activity in stricto
sensu postgraduate courses.

4.2 Group 02 - HDI Applications

This group aims to discuss how HDI is inserted in differ-
ent data manipulation approaches such as personal data. data
embedded in 3D interactions and information visualization.
HDI is also discussed in projects such as biodiversity. agri-
culture, health monitoring, Internet of Things, among others.
This topic is based on the need to understand the possibilities
of data manipulation from a practical point of view and on
the considerations about people’s relationships and aspects
related to these actions and future perspectives. This group
was divided into two themes. presented in the next subsec-
tions.

4.2.1 Theme 03 - Handling of Personal Data

The purpose of this theme is to discuss aspects related to the
handling of personal data. Personal data is a record that iden-
tifies or allows identifying a person. his behavior or his char-
acteristics (Mortier ef al., 2016). The following topics can
be discussed under this theme:

* Concepts and origin of personal data - this topic dis-
cusses how technological evolution has led to a great
immersion of people in resources such as Smartphone.
Smart Home, Internet, among others. It should address
how people became dependent on the technology and
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its use it to perform everyday activities such as enter-
tainment, household activities, teaching activities, pro-
fessional activities, among others.

* Manipulation actions - Manipulation is considered as
any action performed on personal data such as: collec-
tion/acquisition, processing, sharing, disclosure, stor-
age and disposal (Toledo, 2020). Thus, this topic seeks
to present the various manipulation possibilities with ex-
amples of different possible domains, among them:

— Quantified Self: collection of an individual’s per-
sonal data. processing and production of informa-
tion about the individual him/her self for his/her
use. such as monitoring health parameters;

— Interpersonal data manipulation: companies
that collect personal data, produce information
and make it available to other people with com-
mon interests or as a way to establish a relation-
ship between these people:

— Commercial Manipulation: companies collect
and manipulate personal data in order to serve
their commercial and financial interests. such as
consumer profiling and targeting products and ser-
vices.

* Regulations - this topic aims to encourage a discussion
about the European General Data Protection Regulation
(GDPR)and the brazilian Lei Geral da Protec¢do de Da-
dos (LGPD), among other regulations of interest. In
particular, points related to data system requirements
for compliance with regulations. as well as issues di-
rectly related to individuals such as Transparency, Pri-
vacy. Action and Negotiation must be extensively dis-
cussed;

* Personal Data Transparency - in this topic it should be
discussed the aspects related to how information about
the handling of personal data is made available to their
holders. The concept of Transparency of Personal Data
must be clarified. as well as its operational challenges,
such as improving perception capacity. the use of graph-
ical interfaces. icons and new models of interaction with
the user. The implications and impacts of Transparency
for controllers and individuals must also be addressed.

* Action and Negotiation - in this topic. aspects related
to the Negotiation Action should be addressed since,
considering that the individual has clear and perceivable
information about the manipulation of his/her personal
data. he/she has grounds to act in order to negotiate. re-
strict or cancel any permissions and contracts for han-
dling their data.

This theme has a strong theoretical appeal. but with possi-
bilities for practical activities. which may include:

* Conducting analyzes and evaluations of Privacy and Se-
curity Policies and technological resources for the Ac-
tion and Negotiation of existing applications:

+ Studies of tools. applications and environments that ma-
nipulate personal data, in order to identify their objec-
tives. ethical and technological issues of the process.

It can be taught in 8 hours for undergraduate courses. 3
hours for lato sensu postgraduate courses and should be ex-
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tended to 16 hours with research activity in stricto sensu post-
graduate courses.

4.2.2 Theme 04 - Information Visualization

This theme is extensive and should be presented in some
other course or even program for students interested in HDL.
Considering the introduction to Infovis in a single course, the
essential topics are listed.

* Audience and View Types - This topic discusses differ-
ent view types depending on the intent of the audience.
Two types stand out - visualization of an exploratory na-
ture. whose audience is generally formed by data scien-
tists and analysts. who want to interact with the data and
with different forms of visualization in order to extract
insights and new knowledge. The second type is visu-
alization of a narrative nature, or infographics. whose
audience is generally formed by consumers of informa-
tion, who need to understand facts from data. In these
cases, the narrative involves highlighting data and high-
lighting relationships.

Infovis design - This fopic is quite extensive and should
contain at least the following concepts:

— Definition of categorical and numerical variables.
with examples:

— Representation of variables and visualization
grammars, presenting the most common types of
graphs and their use:

— Presentation of variables, with examples of dash-
boards;

— Interaction capabilities and visual data analysis

— Data visualization tools

— Examples of visual languages in different applica-
tion areas, for example in epidemiology, cartogra-
phy and meteorology.

* Design systems - This topic gathers information on how
to accelerate the visualization design process in an enter-
prise by creating design systems contfaining visual iden-
tity. design patterns for graphics and dashboards: visu-
alization of missing data and uncertainties;

+ Infovis quality - In this topic, aspects of visualization
quality are discussed. which include aspects of effec-
tiveness, intelligibility, visual integrity and aesthetic su-
periority.

* Narrative visualizations - In this topic. examples and
techniques are presented for the construction of informa-
tion presentations with the purpose of narrative. such as
data journalism and infographics.

* Accessibility - In this topic, considerations are pre-
sented about the accessibility related to graphs and ta-
bles of data. as well as interactive data manipulation
tools.

This topic, due to its length and relevance. should occupy
12 hours in undergraduate courses, 09 hours for and post-
lato sensu courses, and should be extended to 24 hours with
research activity in stricto sensu post-graduate courses.
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4.3 Group 03 - HDI System, Methods and
Principles

This group aims to present tools and applications used and
applied in HDI. By the term systems if is understood as soft-
ware and hardware applications used by professionals, which
enable actions from the planning stage. collection to the dis-
semination and sharing of information. The set of systems
currently available for the visual analysis of data and visual-
ization design, commercial and open source, allow the con-
struction of extremely rich. productive and interactive visual-
izations. which can provide great insights for companies and
people.

As for the term applications. one should consider soft-
ware and hardware products and services that can be used
by people for personal and professional activities. In this
line. changes and adaptations in traditional methods and
techniques of Software Engineering. Database and Human-
Computer Interaction are necessary. since HDI application
projects have particularities such as: technologies. legisla-
tion, business, processes and people. These particularities
must be understood and abstracted in order to support the
effective construction of a data product or service.

4.3.1 Theme 05 - Systems

In this group should be presented the HDI systems. with a
practical nature, for the development of "know-how”. Thus,
it is assumed that the classes are taught in a laboratory. using
computers and some software. The use of free tools is en-
couraged. as well as the establishment of educational agree-
ments with companies that could provide commercial data
visualization tools. The objective of this laboratory is to al-
low the students to practice the design principles presented
in the course, producing visualizations from datasets, evalu-
ating the quality of their results and exploring the interaction
capacity of the tools. The following topics might be foreseen
in this theme.

+ Classic views - use of tools to produce classic graphics
and essential operations from a dataset.

* Construction of dashboards - use of tools to. based on
a dataset, produce a panel with diverse and connected
graphs, aiming to address a specific problem as an ex-
ample of decision making.

This theme can be taught in 8 hours for undergraduate
courses. 3 hours for lato sensu postgraduate courses. and
should be extended to 16 hours with research activity in
stricto sensu postgraduate courses.

4.3.2 Theme 06 - HDI Methods and Principles

This theme seeks to promote discussions on approaches and
principles to support HDI development projects and people’s
appropriate use of data.

In the literature it is possible to identify papers and arti-
cles that discuss specificities and necessary improvements
in Software Engineering approaches, HCI, Database for data-
oriented applications. Related to this subject. for this paper.
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Gorton ef al. [2016] and Ji ef a/. [2020] can be cited. With re-
gard to aspects of people’s privacy in projects. consolidated
contributions with a strong application bias in HDI can be
observed, such as: principles as Privacy by Design; and the
Privacy User Experience.

For this topic. the following topics should be addressed:

* Software Engineering for HDI - in this topic. the ba-
sic Software Engineering concepts should be discussed
to analyze how they are. or at least could be. applied to
the particularities of HDI projects. It is recommended
to reflect on the evolution of HDI and the consequent
need for improvements in the processes of building ap-
plications for HDI. At a minimum. the following should
be addressed:

— Requirements Engineering Issues for HDI:
— Software Architecture for HDI;
— Tests and Software Quality for HDI.

* Privacy by Design (PbD) - this topic should discuss the
principles of PbD so that the product or service design
can include user privacy as a mandatory requirement:

* Privacy User Experience - discuss elements for creat-
ing user interfaces and experiences that can support in-
dividuals in understanding and managing the handling
of their personal data and the consequent control of their
privacy. security and freedom.

* Data Literacy - discuss aspects related to training peo-
ple to handle with data. both in the sense professionals
in companies and overall people who produce and use
data through applications or other commonly used com-
puting environments. The discussion of this content can
be based on the principles of Data Literacy proposed by
authors cited in this work.

This topic must be covered in 12 hours for undergraduate
courses. 3 hours in postgraduate courses in the broad sense.
and must be extended to 20 hours with research activity in
stricto sensu postgraduate courses.

4.4 Group 04 - Research, Education and Inno-
vation in HDI

The HDI area is a booming one. as it accompanies the accel-
erated growth of data manipulation in addition to people’s
interest and need for data, information and knowledge. Sup-
ported by this need. it is very important to discuss the per-
spectives, challenges. evolutions and contributions in meth-
ods, techniques, tools and strategies of the HDI.

The activities of this group can be of a practical nature
and include specific ones that can be conducted in the class-
room: exercises. seminars and Final Course project. Related
to these activities, the students can analyze and discuss sci-
entific papers. reports. innovation projects and/or any other
artifacts that may guide HDI's future. In addition fo analyz-
ing the existing documents, academics can work to develop
and present proposals for new approaches. tools, methods.
techniques, products or services aimed at HDI.

The carrying out of projects may also be considered since.
in a theoretical approach. it addresses the future of HDI and

Coleti, Morandini and Filgueiras, 2024

the aspects that surround it. The following topics for study
and discussion are suggested:

* Research: analyze studies related to the scientific evo-
lution of HDI concepts, methods, techniques, tools and
applications. This topic can be discussed more care-
fully in undergraduate and stricto sensu postgraduate
courses. since scientific research is an inherent part of
their curriculum. It is also recommended to carry out ac-
tivities in which students can propose research projects
within the area of HDI. Examples of discussion can be:
(1) methods for immersing users in data analysis: and
(2) analyze the adequacy of Software Engineering and
Human-Computer Interaction processes for HDI:

* Innovation: discuss and propose. even superficially,
innovative projects for HDI, especially those that can
bring about changes in the way data is handled and. con-
sequently. in the way people are impacted by data and
information . Considering that it has become more com-
mon in Higher Education Institutions to have Techno-
logical Innovation Agencies, a working partnership can
be productive. The discussion of innovation can be very
productive for lato sensu courses, since the participants
tend to be more active in the general market/companies
when compared to the strictu sensu ones, that are more
related to the academia;

* Teaching: address strategies to teach people (regular
citizens and data professionals) to interact and use data
systems effective and efficiently, so that they can con-
tribute to their daily activities.

With regard to the NH (Number of Hours of classes) of this
group. for undergraduate courses. which have a fundamental
training profile. a 12-hour is recommended: for stricto sensu
postgraduate courses. which are based on the training profile
of researchers, it is recommended 32 hours. For lato-sensu
courses, which have an aspect of practical and immediate
application. but with a more restricted NH. a 3-hour is rec-
ommended. In all course profiles. but in particular the lato-
sensu courses, due to the time restriction, this group can be
developed partly in the classroom. partly in the discipline’s
activities. final or extension projects.

4.5 Summary and Totalization of Hours

The NH proposal presented in the previous sections were se-
lected considering undergraduate and graduate courses dis-
cussed in Section 3. namely:

* Undergraduate course: 60 hours:

* Professional graduate course (lafo sensu program):
30 hours.

* Research-base graduate course (sfricfo sensu pro-
gram): 120 hours:

The NH proposed for each theme was presented in the
corresponding subsections. For better presentation purposes.
they are also informed in Table 1. For purposes of visual o1-
ganization, the abbreviations UC will be used. for Undergrad-
nate course: RBC for Research-base graduate course: and
PGC for Professional graduate course.
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Table 1. Carga Horaria proposta para HDI de acordo com o tipo do
curso

Theme UC | PGC | RBC
HDI Contextualization 4 3 4
Aspects of perception and | 4 3 8
cognition for HDI

Personal data manipulation 3 16
Information Visualization 12 |9 24
HDI Systems 6 16
HDI Development and Eval- | 12 | 3 20
uation Methods

Research, Inovation and Ed- | 12 | 3 32
ucation

Total 60 | 30 120

Next section presents the recommended bibliographical
references for the discipline of HDL.

4.6 Bibliographic References for HDI disci-
pline

As mentioned before. HDI is a relatively new field and in-
herits characteristics from areas such as HCI. Data Science,
Psychology and Sociology. So. specific bibliographies, espe-
cially books. are still rare. For scientific papers. it is already
usual to find studies involving the term HDI more specifi-
cally.

The indicated books refer to the related areas. which in-
fluenced the definition of HDI. Scientific papers that present
the state of the art and proposed a series of significant con-
tributions for HDI are also indicated. It is known that HDI
is evolving as the use of data also also evolves and grows
and it is known and acceptable that professors insert other
bibliographies to meet their particularities in their classes. It
is also known that new materials will be published and may
integrate the final bibliography that can be proposed.

The minimum bibliography suggested for HDI course is
shown in Table 2 and includes books from areas related to
HDI. Organizational Reports on actions with data and papers
that, when we were producing this paper. were still based on
their authors” previous experience with teaching HDI. Any-
way. they can provide significant contributions to the under-
standing and application of HDI.

Next subsection presents about the adequacy of the HDI
course with Brazilian Computing Society and Brazilian Edu-
cation Council.

4.7 Adequacy of the Course with the Brazilian
Computing Society and Brazilian Educa-
tion Council

As this paper presents a HDI course proposal. for achieving
this goal. not just the presentation of the aspects to be dis-
cussed in this course, but also the considerations related to
the technical documents. presented in curricular guidelines
for graduate and undergraduate courses at Brazilian Comput-
ing Society (SBC). acronym for the Portuguese (Sociedade
Brasileira de Computacdo) was considered. This SBC s doc-
ument also refers to the training references for the courses
in computing areas. such as undergraduate and postgraduate

Coleti, Morandini and Filgueiras, 2024

degrees in Computer Science. Computer Engineering and In-
formation Systems.

So, when the Ministério da Educacdo Superior - Conselho
Nacional de Educacdo [2016], in its Resolution n° 5, of
November 16. 2016 proposed by SBC. was taken into ac-
count, the items presented at the Article 40 were highly con-
sidered for the HDI course proposal. The topics that repre-
sent this article are:

1. Knowledge of social, professional. legal. ethical. politi-
cal and humanistic issues;

2. Understanding the impact of computing and its tech-
nologies on society with regard to meeting and strate-
gically anticipating society’s needs:

3. Critical and creative vision in identifying and solving
problems contributing to the development of their area:

4. The ability to act in an entrepreneurial. comprehensive

and cooperative manner in meeting the social demands
of the region where it operates. Brazil and the world:

. To rationally use the available resources in a transdisci-

plinary way:

6. Understanding the needs for continuous updating and
improvement of its skills and abilities;

7. The ability to recognize the importance of computa-
tional thinking in everyday life. as well as its application
in other domains and be able to apply it in appropriate
circumstances: and

8. The ability to act in a globalized world of work.

h

The aspects mentioned in this Article 4 point out that Com-
puting professionals should not limit themselves to the tech-
nical aspects, but should also consider how human and social
factors cross-cut in the development, usage and maintenance
of computational solutions. In this context. the proposal of
the HDI course aims to enable the student to apply knowl-
edge that goes beyond the creation of models. algorithms. or
databases. but includes the understanding of human. social.
ethical. and political aspects that data manipulation can pro-
vide for individuals and society.

The HDI course collectively seeks to cultivate analyti-
cal. critical. and creative proficiencies for constructing data-
driven computational solutions that cater to both business
requirements and societal imperatives. This is achieved
through a conscientious and ethical utilization of data, with
a constant emphasis on placing individuals at the core of the
data ecosystem. Furthermore, the envisioned approach in
HDI is designed to empower students in recognizing and in-
corporating diverse everyday contexts info a data philosophy
that informs pivotal decisions on a global level.

The proposed HDI course is intended to attract profession-
als from both undergraduate (Bachelor’s and Licentiate) and
postgraduate (stricto or lato sensu) programs in fields such as
Computer Science, Computer Engineering, and Information
Systems.

As outlined in the Training References for Undergraduate
Computing Courses. outlined by Zorzo et al. [2017]. profes-
sionals within these domains are expected to cultivate profi-
ciency in systems development and IT management. This en-
tails devising solutions that align with organizational strate-
gies. overseeing Information Systems (IS) projects. and ad-
hering to optimal management and governance practices for
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Table 2. Suggested Bibliography for the HDI Course.

Type Referenece
Books Gomes, Elisabeth; BRAGA. Fabiane. Inteligencia Competitiva Tempos Big Data. Editora Alta Books.
2017.
Amaral. Fernando. Introducéo a Ciéncia dos Dados. Rio de Janeiro: Alta Books. 2017.
Clegg. Brian. Big Data: How the Information Revolution Is Transforming Our Lives. Icon Books. 2017.
Knaflic. C. N. Storytelling com dados: Um guia sobre visualizacdo de dados para profissionais de negocios
(2nd ed.). Alta Books. 2019
Cairo. A. Functional Art. The: An infroduction to information graphics and visualization. Analytics Press.
2013.
Morrow, J. Be Data Literate: The Data Literacy Skills Everyone Needs to Succeed. Kogan Page. 2021.
Chapter Mortier, R., Haddadi. H.. Henderson, T., Mcauley, D., Crowcroft, J., & Crabtree. A.. Human-Data Interac-
tion: The Encyclopedia of Human-Computer Interaction. The Encyclopedia of Human-Computer Interac-
tion. 1-48. Retrieved from https://www.interaction-design.org/literature/book/the-encyclopedia-of-human-
computer-interaction-2nd-ed. 2016
Reports Accenture. The Power of the Data-Driven. 2019.
Accenture. Multi-speed data and analytics, 2021.
Accenture. Big Success With Big Data, 2014.
Cavoukian, A.. Privac y by Design. Identity in the Information Society. 3(2). 1-12. 2010
Papers Mortier, R., Haddadi, H., Henderson, T., McAuley., D., & Crowcroft, J., Human-Data Interaction: The

Human Face of the Data-Driven Society. 20135, https://doi.org/10.2139/ssm.2508051

Hornung, H.. Pereira, R., Baranauskas, M. C. C., & Liu, K., Challenges for Human-Data Interaction —
A Semiotic Perspective BT - Human-Computer Interaction: Design and Evaluation. Human-Computer
Interaction: Design and Evaluation, 1, 37-48, 2015, https://doi.org/10.1007/978-3-319-20901-2

Amo-filva, D., Garcia-pefialvo, F. J., & Chen, J., Towards an ethical data literacy proficiency : a Moodle
logs analytical tool. Proceedings of XII International Conference on Virtual Campus (JICV). (1). 2022—
2024, 2022.

Barth. P. (n.d.). The Seven Principles of Data Literacy The Seven Principles of Data Literacy A Blueprint
to accelerate your business toward its data-driven future Foreword from Qlik. Accenture.

Murmann, P., & Fischer-Hiibner, S., Tools for Achieving Usable Ex Post Transparency: A Survey. IEEE
Access, 5, 22965-22991, 2017, https://doi.org/10.1109/ACCESS.2017.2765539

Coleti, T. A., Corréa, P. L. P, Filgueiras, L. V. L., & Morandini, M., TR-Model. @A Meta-
data Profile Application for Personal Data Transparency. IEEE Access. 8(1). 75184-75209. 2020.
https://doi.org/10.1109/ACCESS.2020.2988566

these systems. An integral facet of these solutions involves
the creation of IS software. necessitating skills in specifying.
producing. and implementing such solutions.

Graduates can leverage their expertise in data and infor-
mation management to provide valuable support to organiza-
tions in various capacities. This includes aiding in the selec-
tion of appropriate technologies, specification processes, as
well as the implementation and utilization of databases.

Therefore. this course is designed to equip students with
the skills required to engage in data-focused projects across
various stages, including problem identification. solution de-
velopment, ideation, construction, evaluation, and project
utilization. among others. Furthermore. the HDI course
holds versatility in its applicability across diverse undergrad-
uate programs. underlining the imperative of handling data
transparently, appropriately. and ethically to fulfill distinct
data-related demands aligned with the respective course pro-
files.

For instance. in a Computer Science program. the course
might delve into strategies for creating computational tools
tailored to HDI, whereas in a Licentiate in Computing pro-
gram, the focus could be on executing data projects with ed-
ucational objectives.

This HDI course proposal was crafted with the intention

of fulfilling the aforementioned descriptions. Its primary ob-
jective is to equip participants with a comprehensive under-
standing of Data Management principles. This encompasses
the imperative of collecting. storing. presenting. and manag-
ing data in a transparent and effective manner. Throughout
the course, there is a consistent emphasis on recognizing the
far-reaching effects of data utilization on both the environ-
ment and individuals in their day-to-day lives.

Next. we present the considerations about the HDI disci-
plines.

4.8 Considerations about the HDI discipline

Section 4 presented a proposal for a HDI discipline for un-
dergraduate, lato sensu postgraduate and strictu sensu post-
graduate courses. The subject’s proposal is in line with the
wide use of data that has become the basis for the operation
of several computer systems. and the greater reach and inter-
ference of data manipulation in people’s lives. as producers
OI CONSUIMETS.

With a specific HDI discipline. it is expected to contribute
to the formation and development of graduates with knowl-
edge in data projects. increase their relationships and impacts
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with people. so as not to focus only on architectural aspects®
such as Databases, Algorithms and Machine Learning. It
also aims to observe how these projects are used or can in-
fluence people’s lives.

The proposed content will allow professors to discuss con-
tent related to developers and people. who as producers and
consumers of data and information end up positioning them-
selves as the core of HDI projects. In this sense, the proposal
aims to promote to graduates that HDI is not. solely. the Data
Science discipline, just as it is not the HCI discipline, but an
intersection of them with their particularities that must be ob-
served by data professionals.

Finally, given the relevance of the topic within the area
of Computing, it is expected that, in a short term, the disci-
pline of HDI may be included in the curricula of undergrad-
uate Computing courses, lato and strictu sensu postgraduate.
These last two are easier to implement in relation to gradua-
tion due to bureaucratic issues of curriculum adequacy.

Next section presents some proposals for HDI lectures and
workshops.

S HDI as workshop and lecture

For situations in which time and resources are not available
for a course, such as events, workshops, or isolated classes,
the discussion on HDI can also be done through lectures and
workshops. These both aim to bring an overview and/or a
practical activity on the topic of HDI, to guide and/or encour-
age your interest and immersion in the subject.

For a Lecture proposal. the content presented may cover
theoretical and fundamental concepts in the subject, with ex-
amples of HDI applications. This aims to show the relation-
ship between data use and corporate and personal aspects. It
is suggested as contents for the lectures:

* HDI context - main concepts. data. human and techno-
logical aspects:

* HDI application - examples of projects. use of Machine
Learning:

* Personal data - transparency. action and negotiation in
the handling of personal data:

* Privacy by Design and Privacy User Experience:

» Data Literacy

A maximum period of 2 hours of lecture is suggested.,
given its theoretical profile and respect for the participants’
ability to concentrate.

The workshops must have a practical aspect. with the sup-
port of some computational tool such as Public-Tableau °. in
which participants can practice a process of acquiring. trans-
forming and/or presenting information to users. Considering
these characteristics, the following activities are suggested:

» Contextualization of HDI from the point of view of data
collection and delivery of information to users:

+ Select a case study for demonstration:

» Get a set of data and import it into the Public-Tableau
tool?:

§ Aspects focused on a discipline of Data Science.
“hitps://public tableau.com/app/discover
100r another one of your preference
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» Apply Infovis concepts to build visuals to inform users.

A workshop lasting between 2 and 4 hours is recom-
mended and the deepening of the mentioned topics can be
adjusted according to the availability of time and resources.
However. it is strongly recommended to focus on practice
rather than theoretical concepts. in addition to using the par-
ticipants’ computer lab or computers.

If time and resources are available, the combination of the
lecture and the workshop may be even more efficient in con-
textualizing and exemplifying HDI projects. providing more
concrete examples that can be discussed in depth in order to
support the acquisition of the basic knowledge necessary to
future activities by students.

Next section presents the conclusions and expectations of
this paper.

6 Conclusions, Expectations and Fu-
ture Work

This paper introduces a structure for a course on Human-
Data Interaction (HDI) course, a subject that has emerged
in response to the exponential proliferation of data-driven
projects. In an integrated manner. this subject has permeated
people’s daily activities. significantly impacting their deci-
sions and experiences through the use of products and access
of services reliant on data utilization. This study not only
proposes a comprehensive curriculum for the HDI course
but also offers streamlined alternatives for instances where
a complete course implementation might not be feasible.

Furthermore. this work is an extension of the paper titled
“Insertion of Human-Data Interaction Contents in the
Human-Computer Interaction (HCI) Course” by Coleti
et al. [2022], originally published in the esteemed Annals of
the XXX Workshop on Computing Education.

We held the conviction that the manipulation of both cor-
porate and personal data ought to become increasingly thor-
ough and extensive. This heightened manipulation is antici-
pated to yield a proliferation of digital products and services
seamlessly integrated into the everyday routines of both in-
dividuals and domain experts. Consequently. these innova-
tions stand to exert a substantial impact on routine tasks. En-
visioning this trajectory. it becomes evident that numerous
sectors possess the potential fo enhance their offerings sig-
nificantly through the integration of data-driven applications
into their respective domains.

This evolution. however. mandates the presence of capa-
ble professionals well-versed in comprehending and apply-
ing computational methodologies and techniques. Further-
more, these professionals must be attuned to the intricate in-
terplay of human. ethical. and social dimensions inherent in
the realm of data.

Through the training of HDI designers. we envisaged the
creation of computational tools accessible to a diverse spec-
trum of users. irrespective of their expertise levels. These
tools. facilitated by an effective data interaction strategy. en-
able users to execute their tasks efficiently while upholding
privacy and security protocols.
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The proposed course design can be seamlessly incorpo-
rated into both undergraduate and postgraduate programs.
encompassing both “lato sensu”™ and “stricto sensu” cate-
gories. This integration could equip students with the neces-
sary skills to engage in data-centric projects effectively. The
distinctive feature of the HDI curriculum. as opposed to both
Data Science and HCI courses. is its emphasis on amalgamat-
ing aspects intrinsic to both fields. This fusion centers on the
end user. highlighting their role in both producing and con-
suming data and information.

This course endeavors to nurture students with a profound
understanding of human-centric factors within data projects.
It aims to instill an awareness that algorithms. database struc-
tures. and visualization models must be meticulously tailored
to suit their intended audience and the contextual framework
of their application. Through this interdisciplinary approach.
graduates will emerge equipped to holistically integrate hu-
man considerations into every facet of data-related endeav-
ors. It is also expected that the introduction of this discipline
will serve as a mechanism to encourage undergraduate and
postgraduate programs to incorporate more content related to
data projects that emphasize human aspects. This inclusion
aims to inspire educational institutions to integrate consider-
ations of the human element into their endeavors involving
data-driven projects.

We had anticipated that this discipline will serve as a cata-
lyst for the inclusion of data studies within the foundational
stages of education, promoting data literacy. Recognizing
that today’s youth are avid technology users. there is a press-
ing need to expose them to suitable applications and cultivate
a nuanced understanding of utilizing data responsibly.

Envisioning the road ahead. a prospective avenue of this
project entails the development of a Data Literacy course tai-
lored for primary and secondary education levels. This initia-
tive not only aims to gauge the aspirations and requirements
of young learners but also strives to furnish them with com-
prehensive guidance concerning data utilization. By engag-
ing with data in a constructive and informed manner. these
students will be better equipped to navigate the contemporary
digital landscape. thereby fostering a generation of digitally
savvy and ethically conscious individuals.

Finally. we wish to emphasize that the course approach
being presented is not focused on competences. as the SBC
proposal is systematized. In this sense. we also want to high-
light that this competency-based analysis should be revisited
in light of both the Association for Computing Machinery
[2020] and ACM Data Science Task Force [2021]. and this
might be one of our future activities to better improve this
HDI course proposal. Particularly, we intend to address the
topics related to Knowledge Area Analysis and Presentation
(Knowledge, Skills and Dispositions) that are presented in its
Appendix A.
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