User Centred Design methodologies applied to
the development of an Electronic Programming Guide:
the partnership experience of PT Multimédia and Universidade Lusófona
Célia Quico
Digital Interactive Television Project Manager (PT Multimédia/ TV Cabo)
and PhD Candidate Communication Sciences (Universidade Nova de Lisboa)
celia.quico@netcabo.pt
Conceição Costa
Researcher at UserLab-Universidade Lusófona de Humanidades e Tecnologias
and MBA in Communications & Public Relations (European University)
conceicosta@oninetspeed.pt
Manuel José Damásio
Communication, Arts and Information Technologies Department,
Universidade Lusófona de Humanidades e Tecnologias
mjdamasio@ulusofona.pt

Key-words: User Centred Design, Universal Usability, Electronic Programming Guide, Digital Interactive
Television
Abstract: The paper presents the first findings of the partnership experience of PT Multmédia/ TV Cabo and
Universidade Lusófona de Humanidade e Tecnologias: the Laboratório de Usabilidade (Usability
Laboratory), a pioneer project in Portugal, which represents a significant step in the introduction and
adoption of User Centred Design methodologies by the Digital Interactive Television and Multimedia
industry in this country. More specifically, the paper will focus on the application of User Centred Design
methodologies on the newer version of TV Cabo’s Electronic Programming Guide (EPG), namely presenting
the main results and lessons learned from two studies conducted until February 2005. In conclusion, the
importance of User Centred Design and Universal Design will be stressed, presenting the example the
Audio-Description Digital TV service launched by PT Multimédia in late 2004.

1. Usability Laboratory: partnership between Industry and Academia
“Successful technologies are those that are in harmony with users’ needs. They must support relationships and
activities that enrich users’ experiences”, wrote Ben Shneiderman in Leonardo’s Laptop, a manifesto in favour of the
development of technologies truly oriented towards human needs.
One such project aimed towards the needs and preferences of the users of Digital and Interactive Television services
is the Laboratório de Usabilidade da Universidade Lusófona de Tecnologias e Humanidades [Usability
Laboratory]. This laboratory has the mission of assessing and developing interfaces that are useful, functional and
attractive for users, particularly Digital Interactive Television products and services, cellular phones and broadband
Internet. The unit is interdisciplinary, consisting of researchers, students and professionals coming from the areas of
Psychology, Communication Sciences, Computer Engineering, Multimedia Design and Education. The Lab is part of
a larger research unit called CICANT - Centro de Investigação em Comunicação Aplicada, Cultura e Novas
Tecnologias (CICANT), a unit funded by the Portuguese Foundation for Science and Technology that belongs to the
University Communication, Arts and Multimedia Department. The research conducted at the Lab is part of a larger
project, currently conducted by Universidade Lusófona. This project is called “Usability and Cultural factors: the
use of media and the definition and modelation of cultural variables “(MEDIA-UCF). The goals of this project
are the production of one usability model that includes cultural factors designed according with the country specific
ethnographic characteristics; the study of the relation between usability and cultural factors, the development of
usability tests that prove that there exists a relation between specific cultural usability factors and the way individuals
use technological artefacts.

The laboratory kick-off occurred in June of 2004, in response to PT Multimédia /TV Cabo’s interest in finding a
research partner in the area of User Centred Design methodologies. The partnership protocol was signed in August
2004: the deal included the six Usability Studies (minimum) to be completed during 2005, and PT Multimédia / TV
Cabo provision of support to the laboratory set-up (set-top boxes, Digital TV signals). The first project to be
executed within the framework of this partnership consisted in a comparative usability study of three Electronic
Programming Guides (EPGs) systems.
PT Multimedia – Portugal Telecom’s multimedia and audiovisual arm - owns 100% of TV Cabo, the leading payTV operator in Portugal. With an estimated market share of 84% in Portuguese pay-TV market, TV Cabo has over
1.553.000 customers, of which 1.160.000 are cable subscribers and 393.000 DTH subscribers, as of December 2004.
TV Cabo is also an innovation leader in the Portuguese audiovisual industry, being responsible for the introduction
of Digital Interactive Television in the country in June 2001, when company launched the world’s first digital
interactive cable TV service to include the digital video recording (DVR) functionality delivered via a set-top box,
powered by the Microsoft TV Advanced platform. In 2003, TV Cabo released its low-end Digital TV set-top box to
the Portuguese market, with no return path but offering local interactivity besides premium channels and pay-per
view content. Portugal Telecom is the leading telecommunication and multimedia company in Portugal, together
with a strong presence in the mobile business in Brazil, with more 34 million customers. Portugal Telecom offers a
full range of mobile services, multimedia services such as pay TV, Internet access, portal and media services, data
and business solutions, and wire line telephone services.

2. Electronic Programming Guide and its importance in the Digital TV context
With the advent of digital broadcasting, the pay-TV operators made available an increasing number of television
channels to its subscribers. As a result, it became also increasingly difficult to viewers to search between channels
and select which programmes to watch. The remote control as the only navigation device was not enough to allow an
effective and quick search through dozens or even hundreds of channels.
In this context, the Electronic Programming Guide (EPG) is an essential, navigational device allowing the viewer
to search for a particular program by theme or by category and order it to be displayed on demand (Pagani, 2003),
allowing users:
- To find title and timetables of the events in compliance with specific criteria (time, program type, subject,
and more)
- To access automatically the selected program
- To set terminal for recording purposes,
- To send pay-per-view request,
- To access further information.

Typically, the pay-TV operators offer to its customers two different types of EPG user interfaces:
- Full EPG: a mode that displays television listings across the whole television screen, in which a large
number of channels are displayed – usually in a grid format -, allowing users to compare programmes, select
a listing by genre, set reminders, among other functionalities (Gawlinski, 2003);

Figure 1: Full EPG, TV Cabo
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-

EPG Now&Next: the interface is overlaid on top of the television picture, allowing users to keep watching
television while reading the EPG information and to quickly check whether anything else interesting is on
(without needing to switch channel), as well as to read reviews. The EPG Now&Next usually appears every
time a viewer changes channel (Gawlinski, 2003).

Figure 2: EPG Now&Next, TV Cabo

Yet, if the EPG was designed to help consumers choose a television program to watch or to record, it also quickly
became overwhelming when the user has hundreds of channels to choose from (Chorianopoulos, 2004). Research has
shown evidence that even in an advanced Digital TV market such as the United Kingdom, the users have difficulties
navigating early services and even, in some cases, the interaction model is significantly more complex than the
programme listings shown by magazines or other paper-based alternatives (Daly-Jones, 2003).
Therefore, the presentation of programme information in terms of the design and layout, may also handicap users’
ability to find programmes, as Owen Daly-Jones observed: “EPGs are particularly worthy of scrutiny from the
usability point of view, as their quality may contribute to the overall success of interactive television platforms. Yet
little is known about the best way to design these services and there are no established guidelines“(Daly-Jones,
2003). In conclusion, Daly-Jones defends that in order to develop EPG that add real value and are easy to navigate it
s essential to have direct end-user involvement during their design and evaluation.

3. First study: EPG Comparative Usability Study
Currently, TV Cabo’s offers in its Full EPG a limited number of channels - 12 channels -, displaying the programme
listings for the current and next day. The Full EPG also has a “search” area, in which the users can find programme
listings organized by five different categories (Films, Sports, Documentaries, Information, Kids). The Now&Next
EPG is available in over 45 channels, displaying the titles and schedules of the current and next program, and its
correspondent synopsis. Approximately, 325.000 TV Cabo’s subscribers can access the EPG through Digital TV settop boxes (figures from December 2004) and the company is expecting to reach until the end of 2005 more than the
double of its current subscribers with Digital TV set-top boxes with EPG access.
As the company increases the number of television channels available to its subscribers, so increases the necessity to
display information about their programmes. Also equally important will be the introduction of Personal Video
Recorder (PVR) devices into the Portuguese market during 2005. Therefore, it became obvious that the current EPG
user interfaces were very limited for the current and future needs of both company and its subscribers.
The importance given to the evolution of the EPG led TV Cabo to decide in having direct end-users involvement
during the EPG design and evaluation. The first usability study conducted in partnership with Universidade Lusófona
had two major goals:
a) To determine what are the viewers’ selection strategies of television programming – what information
sources, what process usually led them to select what programmes they saw, and so - among a
representative sample of TV Cabo’s digital TV services users;
b) To measure the overall quality of the actual Electronic Programming Guide, - among two representative
samples of TV Cabo’s subscribers users and non-users of digital TV services.
This study consisted in the comparative analysis of three EPG systems: TV Cabo, Sky Digital and a prototype
developed by one leading consumer electronic manufacturers. In terms of the methodology followed, the study
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consisted of an individual task oriented test: in total, the participants had to perform 12 tasks, 4 tasks per EPG
system. The sample of 15 participants were drawn from a wide range of backgrounds, with ages ranging from 22 to
53 years, of which 7 participants had experienced Digital TV services, and 8 participants had no experience of such
services.

Figures 3, 4 and 5: Full EPG TV Cabo, Full EPG prototype, Full EPG Sky Digital

In order to eliminate the learning effect between the systems, the Participant 1 began with one set-top box, the
Participant 2 began with another set-top box, and so on. The tests were videotaped, for further analysis: a set-up of
three video cameras was used to capture the Participants’ gestures and comments, as well as their interaction with the
remote control and the television screen display. In the beginning of each set-top box test, the Participant received a
script with scenarios. The Participants could search for information in the manuals and quick guides made available
for each EPG service, whenever they though to be necessary.
Order:
Task 1:

Task Description:
What is the next programme that will be broadcasted by Cartoon Network?

Task 2:

What is the programme that will be broadcasted tomorrow at 10:00 AM by Disney Channel?

Task 3:

Find more information (synopsis) about the programme being currently broadcasted by MTV

Task 4:

What is the programme that will be broadcasted today at 11:00 PM by Sport TV? (in the Sky
Digital’s case, the Participants were asked to define a reminder for a EuroSports programme
broadcasted within 2 days).

Table 1: EPG Comparative Study – Tasks to be performed by the Participants

The fieldwork took place during November 2004 at the Universidade Lusófona’s Usability lab, located at main
campus in Lisbon. The lab room was decorated as a living room environment. At the observation room the research
team assigned to the study conducted direct observation. The average duration per participant was 90 minutes, with
no more than 40 minutes for each EPG system.

Figure 6: Image from the videotape with the three views
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For this study, three major areas were considered in terms of users’ satisfaction and productivity:
• Content;
• Presentation (Design);
• Interaction (Interface and Remote Control) Metrics.
The task duration for each system was measured, as well as the number of usability problems per Participant and
system. A post-test questionnaire gave qualitative measures on Participant satisfaction about interface TV, remote
control and overall set-top boxes satisfaction.
Using the Sky Digital EPG, the Participants concluded successfully 88% of tasks in approximately 11 minutes when
compared to 82% of tasks in 13 minutes using the TV Cabo EPG. This data from the observation is consistent with
the satisfaction questionnaire: the most effective EPG system was the overall preferred system by the 15 participants.

Average Test Duration

TV Cabo EPG
00:13:09

Prototype
00:12:40

Sky Digital
00:10:53

82%

72%

88%

92%

70%

85%

Percentage of Accomplished Tasks
(observation)
Percentage of Accomplished Tasks
(reported by Participants)

Table 2: Percentage of Accomplished Tasks (observation and reported by Participants)

In terms of usability problems, this first study brought to light the following lesser positive points of the current TV
Cabo’s EPG:
1. Inconsistency - the Full EPG and the EPG Now&Next have different graphic and interface design,
therefore the user perceives them as different environments;
2. Lack of visual feed-back – the yellow cursor is always located at the first interactive option on the
interface whatever navigation path was followed by the User; therefore the interface failed to answer to the
general navigation question: «Where Am I?» and participants felt lost;
3. Misleading Visual Hierarchies – Due to their colour, form and position on the interface, the “Procurar”
(Search) and Next page buttons form visually a group that have little visibility when compared with the
channels’ buttons, which are bigger and tri-dimensional;
4. Inconsistency – the “Procurar” (search) button creates the expectation of a key-word-search engine, but
instead it leads to programme listings organized by themes which do not cover the programmes diversity
(during the test, for instance, participants did ask why there isn’t a music theme/category);
5. Lack of Visual Feed-Back – the selected channel label position, colour and size do not have enough
contrast that enable the users to easily know “where” they are;
6. Lack of Grouping (Visual Hierarchies) – the navigation arrows (up, down) that simulate a scroll bar are
not connected visually to the programming content area.
The study also demonstrated the following positive aspects of the TV Cabo Full EPG:
- Layout simplicity,
- Enough content per page,
- Ease of read.
Besides, in average, the Participants evaluated more positively the organization and ease of use of the TV Cabo EPG
than the Sky Digital’s EPG, their preference did go to the Sky Digital EPG system. The explanation for it could be
the effectiveness of the Sky Digital EPG better rated by Participants then TV Cabo EPG.
In the overall, the participants gave more importance to:
1. Quick and Effective System Response to Interaction
2. Simplicity (ease of use + ease of read).
Comparative Questionnaire
Most Effective Format
Most Organized Format
Easier to Use Format
Better Designed Format
Overall Preferred Format

TV Cabo EPG
2nd choice
1st choice
1st choice
1st choice
2nd choice

Table 3: EPGs systems comparative general satisfaction questionnaire
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Prototype
3rd choice
3rd choice
3rd choice
3rd choice
3rd choice

Sky Digital
1st choice
2nd choice
2nd choice
2nd choice
1st choice

4. Second Study: EPG Visual Affordance and Reverse Card Sort Studies
As a result of the presentation of these first findings, it was decided to conduct a second study, in order to evaluate 3
low-end prototypes with a sample of 5 to 7 participants, more specifically:
- how easy would be to identify the interfaces’ interactive and non-interactive elements;
- how easy would be to accomplish certain critical tasks (for instance, what steps would you give to know
what MTV is showing tomorrow night?);
- how useful would be the insertion of on-screen instructions;
- what was the preferred interface layout in both Full EPG and EPG Now&Next.

Figures 7, 8 and 9: Paper Prototypes for second Usability Study

The fieldwork took place in early February 2005, using the same installations and set-up that previously supported
the first usability study. A sample of 5 participants drawn from different backgrounds, aged 22 to 53 years, with
different degrees of Digital TV services usage experience. In terms of methodologies, for this study the following
were applied:
• Visual affordance test – to evaluate in what measure the graphical interface on TV provided a clear
indication of which were the interactive areas and which keys should be pressed on the remote control;
• Reverse card sort – to evaluate if the themes chosen to classify the television channels were appropriate;
• Think aloud – to provoke the Participants comments and suggestions.
After the reception of the 2nd study results, the EPG product specifications and layout were redone and optimised,
erasing elements found confusing or misleading by the study participants (for instance, coloured arrows) or
improving less achieved aspects (example, selected channel labelling).

Figure 10: Full EPG proposal (basic layout)

The main reasons to back-up the decision of developing such an interface model for the Full EPG were the
following: even if the time-line interface model chosen by Sky Digital and the prototype is more complex and
information-intensive than the current TV Cabo interface model (similar to the layout seen on newspapers or
magazines), all the participants in both studies understood the navigation model. Yet, it is also true that several
participants mentioned that Sky Digital’s Full EPG had far too much information, cutting most programmes titles
and also the user lost contact with the channels (no image or sound). The EPG proposal tried to harmoniously
conjugate the best aspects of each EPG system, according to the participants manifest opinion and observed
performance. In the case of the Full EPG, even if deciding for a radically different model from the current one, it
enable the users to more quickly and effectively compare between channels, with lesser steps to accomplish critical
tasks – the proposal is currently in the technical feasibility evaluation stage and may evolve over time.
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5. Conclusions: User Centred Design and Universal Design
Step by step, PT Multimédia and TV Cabo are progressively adopting processes of development of Digital
Interactive Television products that start from the users and their needs instead of having technology as their starting
point, as pleaded for by Donald A. Norman. “How can information and communication technologies be made usable
for every user?” – asks Ben Shneiderman, to whom Universal Usability should be faced as a crusade by innovators,
businessmen and politicians, as well as by all users. Considering that Universal Usability will be attained when
useful technologies, easy to use and at accessible prices, will be at the disposal of the great majority of world
population, Shneiderman defends moreover that it is essential at all times to keep in mind the needs of different users
(Shneiderman, 2002).
An example of a service truly focused on the needs of impaired people is the Audio-Description service. In the
realm of Digital Interactive Television, this service consists in adding to a television programme or a movie an audio
track where a narrator describes what is happening onscreen for people who are blind or have severe visual
impairments. This kind of service already exists in several countries like the United Kingdom and Spain. On the
whole, what is at stake in this case is to grant impaired people with and/ or special needs a richer Television
experience by helping them understand the programme through the descriptions made by a narrator.
The following numbers makes the relevance of this kind of service for the Portuguese market: 1,6% of the country
population suffers from visual impairments, meaning 163.515 individuals. It has to be noted that visual impairment is
the kind of impairment most found in Portugal (INE, 2002). During 2004, TV Cabo came up with the initiative of
developing and launching an Audio-Description service for subscribers of Digital TV, in partnership with the
Lusomundo cinema channels (also from the PT Multimédia group). The date fixed for the pilot broadcast of this
service was December 3, 2004, so as to duly contribute to the celebration of the International Day of Disabled
Persons. The movie chosen was the Portuguese cinema classic “O Pátio das Cantigas”. The broadcast of this movie
with Audio-Description can be considered a turning point in the history of Digital Television in Portugal, once it is
the first service designed for impaired people to be broadcasted nationwide by a Digital Television. Another
significant fact is that this initiative is not restrained to one isolated transmission, but represents the first in a
continuous and regular row of movies spoken in Portuguese with Audio-Description. More exactly, PT Multimédia
has established the goal of producing and broadcasting one new movie per month with Audio-Description during
2005.
The kick-off of the Audio-Description project in Portugal represents another important step towards supplying
Digital Interactive Television services which are truly focussed on the users’ needs, as well as towards the
application of the concept of Universal Usability. More and more information and communication technologies are
everywhere and are used by diversified consumers that access throughout a multiplicity of devices. The need is for
Ubiquitous Usability. These two studies, we believe, are a turning point in product design and development at PT
Multimédia. We recognize that having usability as an integrated process in our product development takes time,
nevertheless the support of our Top Management were determinant in placing Usability and User Centred Design
where they must be: as a strategic issues, as it is the content and features of our Digital TV services.
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