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Abstract. The relation between HCI Education and the Industry needs is a
challenge to the HCI community. HCI professors should be aware of their role
to persuade students that user experience and experience design are cross-cutting
concepts, which therefore influence all other areas involved in innovative
product and service development, from conceptual design to implementation
and testing. In this paper we present a revised HCI Brazilian syllabus for
undergraduate Computer Science courses, discussing HCI requirements for UX
professional and academic formation of the students. We also describe some
research questions that have been raised in this context.
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1 Introduction

The Brazilian HCI community has made several efforts to discuss the relationship
between academia and industry and the challenge to include innovative technologies in
HCI graduate and undergraduate courses. In 2006, the first working group related to
HCI Education has recommended a list of topics that should be taught in an HCI course
within Computer Science (CS) departments [6]. Since 2010, an annual HCI Education
workshop has taken place alongside the Brazilian HCI conference, where HCI pro-
fessors have taken part in face-to-face meetings to discuss the syllabi of HCI courses,
teaching strategies, and other subjects related to HCI education.

In order to understand how HCI has been taught in Brazil, three surveys have been
applied in recent years. In 2009, the questionnaire aimed to uncover the HCI courses
being taught countrywide [5]. In 2012, another survey was conducted in response to an
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opportunity to collaborate with SIGCHI efforts on HCI Education [2], which targeted a
broader audience, not taking into account specificities of the Brazilian context. Finally,
in 2013, aiming to gather richer data while taking into consideration the specificities of
the Brazilian context, a new survey was designed and applied [3]. It was distributed in
Computer Science mailing lists and to researchers in other areas such as Psychology
and Design, through the social networks of the survey creators. As the survey was quite
extensive, although 114 respondents started to answer it, only 75 completed the survey.
Considering the results of this recent survey, it was possible to deepen the analysis
about undergraduate, graduate and ad hoc or standalone HCI courses taught in Brazil.
Data were collected about their curricula, syllabi, recommended bibliography, as well
as the professors’/lecturers’ profiles.

In 2011 and 2013 the São Paulo chapter of UxPA1 (User Experience Professionals
Association) conducted online surveys to investigate the profile of UX professionals in
Brazil. The survey was distributed in several online communities, such as Information
Architecture, User Experience, Human-Computer Interaction (HCI), trying to reach a
wider audience, reflecting the multidisciplinary nature of the area. In 2011 [5], 247
answers were collected, and in 2013 [8], the survey achieved a wider public with 367
respondents. The surveys aimed to identify the profile of UX professionals concerning
their background, their activities during the workday, how they have learned UX or
HCI, how they work, and where they work.

In this paper, we present the HCI Education developments achieved by the Bra-
zilian community, with an emphasis on:

• Topic recommendations for different courses related to Computer Science
(i.e., Computer Engineering, Computer Science, Information Systems, Software
Engineering), according to the profile of each course and based on successive
refinements from the 2006 list of suggested topics [4].

• Elicitation of the software industry needs (e.g., concepts and techniques HCI pro-
fessionals must master), highlighting the topics that they consider essential to an
HCI professional, and reflections on the integration of these contents within the
context of our core HCI concepts.

This paper is organized as follows: Sect. 2 presents the syllabi of HCI courses for
Brazilian CS-related majors; Sect. 3 presents HCI and Industry Requirements, dis-
cussing these needs with respect to what is taught in Brazilian CS-related courses.
Finally, Sect. 4 presents our conclusions, discussing questions raised and future work.

2 HCI Brazilian Curricula Recommendations

Figure 1 demonstrates how topics addressed in HCI disciplines are comprehensive and
diversified, mostly when it comes to introductory disciplines. This gives a hint as to the
lecturers’ difficulty to handle such topics adequately in a single HCI discipline.

1 http://www.uxpasaopaulo.com.br/perfil-do-profissional-de-ux/.
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Fig. 1. 2006 syllabus revised to include topics informed in the 2013 survey
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We thus analyzed the results of the questionnaire on HCI education in Brazil with
respect to two other sets of data:

• The recommendations made in 2013 in the revised curriculum for Computer Sci-
ence majors,2 a joint effort by ACM and IEEE Computer Society;

• The latest revision of the Information Systems (IS) curriculum,3 made in 2010 in
partnership with the Association for Information Systems (AIS).

In our analysis, we did not consider the recommendations for either the Computer
Engineering course, since the available version dates back to 2004, or Software
Engineering. By solely observing the analysis of topics, it is possible to claim that the
HCI education in Brazil includes the topics described as mandatory in CS courses and
recommended for IS courses.

2.1 Results of the 4th WEIHC on Proposals for HCI Syllabi

During the Workshop on HCI Education (WEIHC), in its fourth edition in 2013, whose
main theme was “HCI curricula”, members were organized into four groups to discuss
and recommend topics for HCI courses in the following bachelor courses in the
Computing field: Information Systems, Computer Science, Computer Engineering and
Software Engineering.

The group which discussed the topics for an HCI course in the context of Com-
puter Engineering program suggested the inclusion, under the topic Introduction to
HCI, the following subtopics: User Experience, Human-factors and Process of Inter-
action Design. They also suggested the inclusion of Ergonomics under Theoretical
Foundations.

Under Evaluation, suggested topics were Objectives, Applicability, Methods and
Techniques for Observation of Use and Extraction of User Opinion in the lab, in the
field or remotely), as well as Inspection Methods. The topics related to Design were set
in the categories of Problem and Solution, and in turn Solution was subdivided into
Concept Solution and Construction Solution.

Hence, under Problem the proposed subtopics are: Personas, Problem Scenarios
and Problem Task Model. Under Solution, proposed subtopics were: in the Conceptual
part – User Model, Solution Scenario, Solution Task Model and Interaction Model; in
the Construction part – Help Model, Interface Model, Prototyping and Implementation.

The group which discussed the topics for the Computer Science program
emphasized Introduction to HCI, HCI Design and Theoretical Foundations. However,
it did not detail the subtopics under HCI Evaluation. Under HCI Design, it joined
together the topics of User Interaction Design with HCI Design Process, with slightly
different subtopics, as Fig. 2 demonstrates.

2 http://www.acm.org/education/CS2013-final-report.pdf.
3 http://www.acm.org/education/curricula/IS%202010%20ACM%20final.pdf.
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The group which discussed the Information Systems program proposed few
changes in relation to the 2007 Syllabus. It suggested replacing Interaction and
Interface for “key concepts” and including the expression “and so on” in Quality of Use
in Introduction to HCI. It also brought topics that belonged to User Interaction Design
to the Introduction. It is worth to emphasize that this was the only group which hinted
at keeping Return to Investment as a topic. As for HCI Evaluation, it only brought a
few subjects together into two items and offered a Special Topics item in order to
approach emerging themes in the area.

The proposal of the group which discussed the Software Engineering program
was to offer a single “Introduction to HCI” course (or “Software Use Experience” or
“HCI Foundations”), encompassing broad themes such as: why it is important to take
the user into consideration; interaction and interface; quality of use; ways to interpret
use; what HCI is and how to evaluate it. The remaining HCI subjects should be
included in various of the program courses, which would allow for a detailed study of
the software development process, in a way to foster an interdisciplinary perspective.

3 HCI in Practice

UxPA [7] defines a User Experience (UX) professional broadly as a person who
conducts research, designs, and evaluates the user experience of products and services.
It also presents the vectors of user experience and usability (Fig. 3). Looking at the
labels on the vectors it is possible to see many different kinds of skills that are expected

Fig. 2. HCI syllabus proposed at the 4th WEIHC for CS-related courses
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from a user experience professional. These skills are frequently required in UX job
openings.

Companies have increasingly expressed concerns related to human factors, design
and evaluation (including HCI) of their products, aiming to forward, through the
perspective of interaction, the development of intuitive products that enhance their
customers’ productivity. Moreover, as claimed in [1], the HCI field is very likely to
increase user productivity, to reduce the number and severity of problems, to reduce the
cost of training and technical support, and to increase sales and customer loyalty.

In line with findings from the 2012 survey, academia and industry ought to
establish closer ties, to articulate better their common interests.

Jobs in the fields of HCI/Interaction Design present different designations, for
instance: information architect, interaction designer, user experience designer, interface
designer, just to name a few. Currently, the most usual one is User Experience
Specialist.

Diversity also appears in the degrees such professionals have. A survey conducted
by UxPA São Paulo [8], comprising 367 survey takers, reveals the following degrees
obtained by UX professionals: Graphic Design (23 %), Advertising and Marketing
(20 %), Design (19 %) and Industrial Design (13 %). Computer Science was mentioned
by 5.1 % of participants (the fifth most frequently mentioned major), while Information
Systems had 4.7 % of the mentions (in the sixth place). In the previous survey,
conducted in 2011 [9], Information Systems was in fourth place in the top-mentioned
courses (6 % of respondents) and Computer Science was in eighth (4.5 % of
respondents).

Such survey also aimed to map the knowledge, jobs, salary and profile of UX
professionals in Brazil. When asked about activities they perform at work, UX

Fig. 3. The vectors of user experience and usability [7]
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professionals mentioned: Wireframes (89 %); Presentations to (external or internal)
clients (82 %); Flowcharts (80 %); Navigable prototypes (80 %); Benchmarking
(79 %); Sitemaps (77 %); Validation and inspection of development (73 %);
Requirement surveys (71 %); Paper prototypes (70 %) and usability tests (planning and
analysis) (63 %).

When inquired into things they knew but had never done throughout their pro-
fessional lives, the following activities were mentioned: Diary Studies (62 %); Eth-
nographic studies (55 %); Online attendance management (54 %); Discussion groups
(mediation) (52 %); Thorough interviews (40 %); Discussion groups (planning and
analysis) (37 %); Programming (interface and/or system development) (37 %);
Accessibility testing (36 %); Workshops and UX trainings (external or internal) (35 %)
and Quantitative research (34 %).

When questioned about the tools they used in their daily practice, answers pointed
to different tools. Figure 4 illustrates the main tools cited by respondents in [8]. In
addition to these, the following tools were mentioned infrequently: Visio, InDesign,
Camtasia, Morae, MindManager, Omnigraffe, CrazyEgg, Wufoo, Mockflow, Clicktale,
Ethnio e Webnographer.

The relation between performed the activities and the tools used is important to
understand the market needs for a UX professional. It can help revise the topics and the
tools addressed in HCI courses (or the emphasis given to them), qualifying students to
become professionals in this area.

The research by UxPA São Paulo in 2013 [8] also found that the number of people
who learn UX at work has increased to 38 %, and to 30 % in classroom environments.
The number of self-learners has decreased 31 % in comparison to the other research
conducted in 2011 [9]. Such data reveals the need to expand the qualification in HCI in
CS-related courses and graduate programs.

Fig. 4. Main tools used for UX professionals in Brazil (source: [8])
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Human-computer interaction is a mandatory discipline in many bachelor’s degrees
in CS-related programs in Brazil, as was shown by the survey responded the academic
community in 2013 [3]. However, it is no surprise that professionals who got a degree
in such majors are currently not working in UX/HCI, because not long ago HCI was
not included in the CS programs syllabi and, consequently, previously advertised
openings would not explicitly include a degree in CS as a mandatory prerequisite.

We understand that, quite often, job openings in Computing are distributed among
peers, in search of professional references and recommendations. Such openings are
eventually disclosed in electronic mailing lists related to the opening itself, or even in
specific channels used by organizations, but recently graduated professionals hardly
ever reach them.

4 Conclusions and Future Work

By contrasting data collected by the HCI community survey conducted in 2013 [3],
which refers to topics addressed in HCI courses, with the ones from the syllabus proposed
by the first working group on HCI Education in Brazil, we noticed that a few topics are no
longer addressed, new ones have been included and others have been detailed. When
analyzing these topics in comparison to the curriculum recommendations for CS and IS
by ACM, in a partnership with IEEE and AIS, respectively, we noted that topics deemed
mandatory in CS and in IS are all being encompassed by disciplines offered in Brazil.

However, when comparing the results of the 2013 survey [3] with the survey
conducted by UxPA São Paulo [8], there is little in common. Concerning the activities
performed by the participants who responded to the UxPA survey, the most frequently
mentioned one (“Wireframe”) does not appear as a topic in HCI courses. In contrast,
“Usability Test,” which is suggested as a topic since 2007 by the HCI community,
occupies the tenth place of the activities mentioned in the UxPA survey. The “Pro-
totyping” case is different. The topic is included in the syllabus recommended in 2007
and is the fourth (Navigable prototypes) and ninth (Paper prototypes) activity most
frequently performed by the UX professionals in Brazil.

Looking at the activities never performed by UX professionals, 36 % answered that
they never conducted Accessibility Tests. Conversely, Accessibility is a key concept to
the HCI community as also to the Computer Science area in Brazil. In this case, it is
desirable that the academic community educate the future HCI/UX professionals to
address such an important topic to the society at large, thus reducing the mismatches
with industry practices.

Concerning the relationship between other areas, the Computer Engineering group
included Ergonomics as a topic in HCI undergraduate courses. This topic is significant
for Design courses, although it does not appear explicitly in the UxPA survey, possibly
because it does not consist of an activity per se.

Tools were not detailed in the HCI survey results because it was not explicitly
asked. Conversely, it is a significant item in the UxPA survey. It is important to discuss
whether and how the tools used by the industry could be used in undergraduate HCI
courses. Most of them are proprietary tools which have a high cost, which many
Brazilian universities cannot afford.
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The results of the surveys conducted in 2013 [3, 8] cannot be considered statisti-
cally significant. However, they are very relevant and provided important insights
about the relationship between HCI Education and practice in Brazil. They reveal that
more research needs to be carried out in order to identify strategies to bring the teaching
of HCI and the current market needs and challenges closer together. Bringing the
market closer can mean using strategies such as: real-life case studies, internship
practicum offers, and expanded forums in local colleges.

Several issues emerged for which both the HCI community and the UX community
need to seek answers, as follows:

• What should we teach in undergraduate HCI courses? Should undergraduate HCI
courses taught within different computer science curricula have different focus,
some more towards academia and others towards industry?

• What should we teach in graduate HCI courses? How should we deal with the fact
that the graduate students’ degrees of previous knowledge of HCI vary widely?

• How can we extend the dialogue about HCI education to related areas, such as
Design, Psychology, Sociology, Communications, among other areas that are
important for a broad view of HCI?

• How can we educate HCI students to meet the current needs and challenges of the
software industry? How feasible is it to approach the industry in search of real cases
to address in the classrooms?

• How can we enhance the effects of HCI education in other undergraduate courses?
Would it be possible to include HCI content in other courses that also deal with the
conception and development of interactive computational systems and new
technologies?

• What do we need to rethink in the way we teach HCI? How can we look for or
create new teaching strategies to face the challenges of the area?

Finally, a reflection on these initiatives reveals the need to increase the visibility
and to ensure room for HCI courses in CS-related programs. HCI lecturers should be
aware of their role in persuading students that HCI, user experience and experience
design are cross-cutting concepts, which influence all other areas involved in inno-
vative product and service development, from conceptual design to implementation and
testing. Therefore, they need to bring the knowledge acquired in HCI courses to the
other courses in their bachelor’s program.
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