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Abstract

This paper aims at discussing e-government websaility in relation to concerns about digitallirsion. E-
government web design should consider all aspdatsability, including those that make it more asible to
all. Traditional concerns of social exclusion amnly superseded by fears that lack of digital caemee and
information literacy may result in dangerous digé@aclusion. Usability is considered as a way tdrads this
exclusion and should therefore incorporate inclusiad accessibility guidelines. This paper makesaoticit

link between usability guidelines and digital ingilon and reports on a survey of local governmentt presence
in Portugal.
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Introduction

In the information society that has characterisedlast two decades, knowledge, information
and communication in digital form have become thecial factor in economic growth,
economic competition and social development. Noprssingly, e-government has emerged
as a vehicle to better and faster disseminatiogovernment information, interaction with
government and citizen participation. It was expédcsince its inception that e-government
would create new economic and social opportunfbesndividuals, by promoting access to
and dissemination of information (Li, 2005; Traurlau& Wimmer, 2001). However, many
countries and millions of people continue to havfécdlties with both the concept and its
implementation. Citizens and governments seemdtdt “in this new reality” (Kummer,
2003). Developments in e-government meet with vsgistance (Evans & Yen, 2006) and
fears of job losses among public servants (Heel&a8ur, 2007) as well as the failure and
over-running of implementations (Heeks, 2005). Ttases both problems of trust in e-
government and risks in its implementation by gowesnts (Bélanger & Carter, 2008).
Therefore, and despite all the academic hype atiticab rhetoric, the focus on what the
technology can do has led to consistent problenasi ket al. (2007) suggest that the key
issues that need to be tackled are about the gitytalf technology in government processes
rather than developing the right technology.

In fact the focus on technology is driving the immhation age forward but, paradoxically, is
causing the emergence of new divisions and exciss{Bindé, 2005). Digital division

(DiMaggio et al., 2001) and digital exclusion (dusion@EU, 2004) are new problems that
need to be alleviated through careful and purpdskfsign and of e-government. This must
include design of access, adaptation of content @adtion of new modes of interaction



between citizens and government. According to Weaser (2003) this should encompass the
following aspects:

i.  physical: involving access to computers and telenamications

ii.  digital: consisting of material (content and apalions) that is available online
iii.  social: involving community structures and socisdtitutions
iv.  human: considering education and literacy.

This research focuses on the human aspects oimafan literacy as a crucial factor that
influences the ability to use information and conmioation technologies in general and e-
government in particular (Dutton, 2004; Warscha@e2, 2003). Information literacies are
built upon the traditional forms of literacy (readj writing and arithmetic) and encompass
both new forms of information and knowledge repnéston and Internet-specific
competences and skills.

This paper argues that there is a need for spagfbility guidelines to help designers of e-
government mitigate the effects of these digitatlesion phenomena. The use of such
usability guidelines is presented here as a meameduce the difficulties of public use of
sites on the World Wide Web (from now on referredrt this paper as thé/el) caused by
low levels of literacy. The paper presents theifigd of a research project that aimed at
explicitly relating usability to digital inclusiom the design of local government websites in
Portugal. A study of this nature is particularlypontant for Portugal due to its inherent
demographic characteristics. Having emerged fronveay conservative right wing
dictatorship in 1974, Portugal joined the EU in @9@th an inheritance of low literacy that is
still significant today. A close inspection of tteble shown in Annex 1, shows that in 2004
only 49% of the population has completed Secon#alycation, 11% Higher Education and
0.45% a PhD. Therefore, issues of digital inclusiom fundamental to assess the success of e-
government initiatives in a country exhibiting tiype of demographic statistics.

Digital Inclusion

The digital divide has traditionally been used tesatibe discrepancies between socio-
economic, ethnic or minority groups and their cspanding access to, use of and
exploitation of information and communication teologies (ICT), as well as access to the
social and organisational resources needed to mdeegploit these technologies (Norris,
2001a, 2001b; Warschauer, 2004; Waycott et al.0R01Consequently, digital inclusion
refers to the effective participation of individeadnd communities in all dimensions of the
knowledge-based society and economy through tlwmess to ICT, made possible by the
removal of access and accessibility barriers, dfettevely enabled by the willingness and
ability to reap social benefits from such acce&sifepe Advisory Group, 2005).

The apparent inequalities (1) in the access towssdof ICT and, consequently, (2) in the
exploitation of its benefits for personal and sbaavelopment, are not the result of a
phenomenon that represents a simple duality betWeawes and have-nots” in terms of
access to ICT (Dutton, 2004; Hargittai, 2002; Lyn2002; Warschauer, 2002). In fact, it has
been widely suggested that the traditional socanemic differences that have dictated
access to technology are not the fundamental fantafigital inclusion. Authors such as
Prensky (2001), Madden et al. (2007) and Underw@0@7) have proposed that the digital
divide is a complex of interacting physical, digitauman, and social resources that is based
instead on generationally related differences ichnelogy use and skills (e.g. “digital



natives” vs “digital immigrants”). These differescemerge from different education and
professional backgrounds that influenced the lifd personal experiences of digital natives,
namely use of ICT in education and work, understanaf potential and usefulness of
Internet technologies and capacity to properly thge Internet as both an information and
communication resource.

Therefore, even in so-called “high tech” countrig®re is a failure of some individuals and
communities to make ideal use of ICT in compliamgéth new social practices, such as e-
government. Therefore, these groups are undersepted in the new world of e-government
and have difficulties in defending their socialpeomic and political interests. Mitigating the
digital divide and supporting social inclusion kgevernment imply a national, regional and
local assurance of a set of factors and resouaegroposed by several authors such as
Warschauer (2002), namely:

» easily accessible computer and networked infraktres

* relevant, multilayered, multilingual, flexible aedsily usable content and services

e appropriate levels of literacy and education thatbtée the use of the digital content
and services provided

e community and institutional support.

Failure to address these factors will contribute the deepening of digital divisions
(DiMaggio, et al., 2001). The combined absencamyf of these four factors results in a
complex and wide range of digital exclusion dimensi (Bagchi, 2005; Castells, 2001,
eEurope Advisory Group, 2005; Guillen & Suéarez, 20duang et al., 2003; OECD, 2001,
Warschauer, 2003).

This study focuses on understanding the relatignbkiween the design of content services
for the lowest common denominator of digital litges in a particular social environment.

Digital Inclusion, Information Literacy and E-government

The work of Bawden (2001) on information literacgdadigital literacy shows that the

meaning of the term ‘literacy’ has had a varietynoéanings with significant changes over
time. For the purpose of an e-government studsynely is more important to focus on what a
participative and literate citizen is expected t while using e-government content and
services. Curiously, this expectation of literacgshbeen widely discussed since the
proposition of the information literacy concept Bgul Zurkowski in the 70s and was well
defined by Doyle (1992). Information literate zéns are those who:

» recognise their needs for information

e recognise that accurate and complete informatiadhasbasis for intelligent decision-
making

» identify potential sources of information to resmhneir information needs

» develop their own successful search strategies

» are able to access sources of information botland-off-line

» evaluate information retrieved and selected

» organise that information for practical application

* integrate new information into their existing baafyknowledge

* use information in critical thinking and problemsnog.



One important implication emerging from this chaesisation is that the e-citizen is
supposed to be literate in all media, includingetic media on the Internet. An additional
implication of this set of competences, as poimdetby the UK Educational Testing Service
(2002) and Shetzer and Warschauer (2000), is tee teedefine a set of higher-level macro-
competences and skills that actually represent itis¢antiation of the set in today’s
information and knowledge society. These couldsblkdivided into two main categories:
cognitive competences and ICT competences. Cognitompetences comprise the
fundamental skills in day-to-day life and, in terrok literacy, include reading, writing,
numeracy, problem solving and critical thinking,asal literacy and visual literacy. ICT
competences refer to the integration and applicatib cognitive skills and techniques to
enable people to maximize the capabilities of thtesbnologies. These can be summarized
in terms of the technique necessary to use theil§&lf, in the search for information, in
communication, and in the construction of contgi@ketzer & Warschauer, 2000). These
competences were specifically used in Annex 3 meorto qualify the evaluation of the
usability guidelines.

The integration of the technology and cognitive mdevel competences lead to a
redefinition of digital literacy as a set of comgretes and skills which a person needs in order
to use digital technologies, communication medagiad networking tools and networked
information and thus become able to be activelplived in a society based on information
and knowledge. These competence-based digitahdites comprise (Shetzer & Warschauer,
2000; Warschauer, 2003):

 Computer literacy: The term ‘computer literacy’ emerged at the bemignof the
eighties of the twentieth century, along with the@eegence of personal computing
(Hoffman & Blake, 2003). According to Williams (@8), computer literacy has acquired
a skills connotation, implying competence in usigd exploiting today’s computer
applications, such as word processing and emailwelk as the ability to physically
operate and manipulate computer technology. Howévisrimportant to note that feeling
comfortable and knowledgeable about current harelwsoftware, networks and operating
systems should not be an end in itself. Thesésskié important components of a broader
learning and cognitive process. This may be an rapparuism today, in face of the
exponential growth and evolution of technologieswhaver, more than a decade ago, the
US National Research Council Committee on Infororaffechnology Literacy (1999;
cited by Williams, (2003) was already warning that:

[Computer] Literacy is too modest a goal in thesprece of rapid change, because it lacks
the necessary staying power. As the technology gdsmy leaps and bounds, existing
skills become antiquated and there is no migrapath to new skills. [...] To adapt to
changes in the technology [...] involves learningfisignt foundational material to enable
one to acquire new skills independently after orfeisnal education is complete. (NRC
1999 p 2)

Therefore, literate e-citizens need to acquire dditenal set of competences that in
association with computer literacy enable themnigage in long-term sustainable activity
in the online world. Computer literacy by itselfimsufficient.



Information literacy : Information literacy encompasses the analytical eritical skills
required to understand information needs, formutatearch questions, search for and
access a variety of information types, evaluaterdsellts of these searches in order to
meet identified information needs and, finally, Bble to process and apply this
information in practice (Lenox & Walker, 1993; Wednhb& Johnston, 2000). Therefore,
information literacy involves the use of compuiggrbcy in terms of specific knowledge
of technology (e.g. using a browser and searchnesyibut requires a new set of
cognitive competences (e.g. analysing and evalgiatiirces of information). Processing
the large amounts of information available via &b, as well as dealing with
information overload and information anxiety isrdfere only within reach of those who
have appropriate information literacy skills andmpetences. Therefore, promoting
information literacy should be an important objeetfor social inclusion and a necessary
requirement for the implementation of e-government.

Multimedia literacy : In very simple terms, multimedia literacy is thge of computer-
based technology to present and combine text, grspaudio, and video with links and
tools that let the user navigate, interact, create] communicate (Hofstetter, 2003).
Therefore, multimedia literacy is concerned witle ttreation of meaning in the ever-
changing world of computer-based technology and/led: that is, the ability to interpret
and produce documents combining texts, soundshgsmnd video (Warschauer, 2007).
According to J. Lemke (2000) multimedia literacyngmises simultaneously three kinds
of meaning: presentational, orientational, and oiggional. Presentational meanings are
those that tell something about the world, abostade of affairs or relationship, and
which construe in words the doings and beings w&hwo present (J. Lemke, 2000).
Orientational meanings refer to the literacy skillscessary to identify and process the
intended stance of the multimedia content in teomgs prospective users, their attitude
and viewpoint towards other similar contents arsdawn presentational design (J. L.
Lemke, 1998). That is, the user should be abkntdyse what has been constructed, its
ideal prospective user, as well as the expectatattisudes and intentions likely to have
been behind the creation of the multimedia conténrganisational meaning is the
creation of meaning by which the designers “shovatwpoes with what, what are the
units, the wholes and parts, the internal conngatafations of [... multimedia contents]
that makes it distinct from a collection of isoldtend unrelated [fragments of the web]”
(J. Lemke, 2000).

Computer-mediated communication literacy: This refers to the mastery of the
pragmatics of synchronous and asynchronous commediated communication (CMC)

(Warschauer, 2007): that is, the ability to expressself, interpret and interact online in
order to communicate effectively. CMC literacy rasgfrom the ability to use

"netiquette”, which corresponds to the informalesuland conventions of common
courtesy online, to the capability of argumentateord persuasion. From the point of
view of technological competence, CMC literacy m&ayen include knowing how to

establish and manage online communications forbeefit of groups of people (e.g.
discussions and training online).

In sum, digital literacies can be seen as a conibmaof technological and cognitive
competences and expressed in terms of a set ofutemmformation, multimedia, and CMC
literacies. Lack of these literacies may resulfigital exclusion. Consequently, successful e-
government depends on active and participativeadigiliterate citizens.



E-government refers to the use by government agemfiinformation technologies (such as
Wide Area Networks, the Internet, and mobile conmm)tthat have the ability to transform

relations with citizens, businesses, and other asmgovernment. These technologies can
serve a variety of different ends: better delivefygovernment services to citizens, improved
interactions with business and industry, citizerpemerment through access to information,
or more efficient government management. The nesulienefits can be reduced corruption,
increased transparency, greater convenience, revgmwth, and/or cost reductions (World
Bank, 2005).

If aspects of the digital divide are not seriousbnsidered, the adoption of this innovative
form of government is limited to those who haveeascto technology and the literacies and
competences to exploit these electronic servigeshis sense, as highlighted by Carter and
Bélanger (2004), e-government in itself can be gomeontributor to the deepening of the
digital divide in society. To mitigate this situati, the development and design of e-
government sites and services should include a dfetusability guidelines and
recommendations that are closely related to thieatliigeracies identified above. Usability,
which is related to how easy it is to use a teabgichl artifact (Jackob Nielsen & Loranger,
2006, p. xvi), is therefore a requirement for sgsbd delivery of services provided by e-
government to citizens (Millard, 2004).

Research Question and Methodological Approach

The study reported in this paper aimed at explotirg relationship between usability and
digital literacies with the ultimate goal of propug ways to bridge the digital divide. The
study also aimed at surveying the e-governmenityealPortugal.

E-government strategy in Portugal has been devélopecording to a more general
Information Societypolicy established in September 2009. This policyown as the
Technology Plan (http://www.planotecnologico.pt/en/technologic#upabout-the-
plan/list.aspx) consists of a “series of articulateansversal measures aimed among other
things at stimulating innovation by Portuguese canigs, fostering research & development
activities, improving education and training, an@darnising the Public Administration”
(European Commission, 2009). According to the Getbof the National Coordinator for the
Lisbon Strategy and Zorrinho (2006) the Technol&gn was developed according to the
following three main axes:

* Knowledge - To qualify the Portuguese for the krexige society, fostering structural
measures which aim at enhancing the average auadidn level of the population,
implementing a broad and diversified lifelong leag system and mobilising the
Portuguese for the Information Society.

* Technology - To overcome the scientific and tecbgiglal gap, reinforcing public and
private scientific and technological competenced ascognising the role played by
enterprises in the process of creation of qualifigos and Research & Development
(R&D) related activities.

e Innovation - To boost Innovation, helping the proiilke chain to be adapted to the
challenges of Globalisation by means of diffusiond @alevelopment of new procedures,
organizational systems, services and goods.

The specific interest for the development of e-goreent in Portugal is one particular section
of the TechnologyPlan, entitled Connecting Portugalhttp://www.english.umic.pt/images/



stories/publicacoes2/conn_pt.pdfThis sub-policy is particularly devised to rasolssues of
inclusion in Portugal and established the followk®y objectives as stated by Portuguese
Ministry of Science, Technology and Higher Eduaai{2005):

* To promote a modern citizenship;

e To guarantee a competitive national market of tetenunications;

e To ensure the transparency of the Public Admirtistna

» To promote the increasing use of Information anch@ainication Technologies;
» To foster technological and scientific development.

Despite this careful strategic planning sustainkoltein the development of e-government,
Europe and the country itself were surprised whertugal was reported to be the leader in
the European Union in public online service soptasion and availability by the eGov 2010

benchmark report published by the European Comamissin 21 February (Capgemini et al.,
2010). Portugal ranked top in the European tabless amly for the sophistication and

availability of public online services, but also uisability, user-centric design, and service
bundling (Capgemini, et al., 2010, p. 9).

Nonetheless, and from the point of view that drékis research, the question that still
remained to be answer was: can this apparent supcesiote modern citizenship as initially
advocated by th&echnology Plal This promotion of modern citizenship should lesu
according to the definition of the Portuguese MBftiryi of Science, Technology and Higher
Education (2005) in a new type of citizenship tlsatinformed, conscious and active, for
which the use of Communication and Information Texbgies is a natural tool for the access
to information, education, cooperative work andlmutbebate”.

Therefore, this research was interested in invasitig whether this image of success also
addressed the issues of the digital inclusion aigdatl literacy — necessary for this new
concept of citizenship - in both usability and desiThat is, this research was interested to
relate this clear success in design with the neegot beyond graphic design, navigability,
functionality and accessibility. Thus, the resbagaestion driving this study was expressed
as:

“Does the very successful usability of Portuguessnidipalities’ websites reflect concerns
with digital inclusior?”

In order to respond to this question, and sinceetlie very little literature available which
explicitly connects the usability and digital liéefes concepts, the research project started by
trying to establish a detailed set of usabilitydglines that were clearly linked to digital
literacies. This was followed by a desktop cogeitiwalkthrough (CW) study that
investigated 28 local government websites in Paitug

The CW is traditionally used as an usability evabramethod, with special attention to how
well the interface supports ‘exploratory learningé. first-time use without formal training
(Rieman et al., 1995). It focuses on evaluating ugerfaces of a system as to assess ease of
learning, particularly by exploration, i.e. guegsiwhat to do using the signals provided by
the system. Based on early propositions by Whadbral. (1994), CW simulates users
performing navigation tasks on a website by assgntlmt users perform goal-driven
exploration (Blackmon et al., 2002).



CW is based on Lewis and Polson's CE+ theory ofoeafory learning (Polson et al., 1992)
and usually involves the following set of generdps (Lewis & Rieman; Rieman, et al.,
1995):

. Alist of the tasks that are expected to be peréatioy the user is established.
These tasks should be decomposed into two parts:
a. the user's expected intentions and goals
b. what users must achieve in order to attain thesgoal
3. The investigator "wears the users' shoes" (Tor#005) by trying out each step on the
system or prototype version of the interface uredaluation.
4. The investigator fills in the Walkthrough Evaluati8heet (WES) for each step taken,
criticised and evaluated.

N =

This method is particularly useful for the studpaeed since it focuses on simulating the
process of resolving users’ behaviour problemsefmse of learning (Wharton, et al., 1994)
and assuming that no specific formal training wasviged to the same user. This is
particularly applicable to e-government usabiliakeiation and the testing of required digital
literacy.

Matching Existing Usability Guidelines with Digital Inclusion

Before proceeding with the CW planned for the stuldgre was a preliminary step that had to
be completed, namely linking existing usabilitydglines and digital literacy. However, this
proved to be a much more demanding task than ligitexpected. There are a number of
different and not always compatible sets of gurtkdi proposed by different authors with
different aims. These guidelines are often in kcndith each other, so that the choice of
one prevents the implementation of another. To dimate the scenario in usability studies,
the more general a rule is, the greater the padisgiloif conflict with other rules and the
greater the need to understand the theory thaostgoip (Dix et al., 2004, p. 259).

In fact, the present researchers found considembl@ems in defining a base set of usability
guidelines for this research, due to:

* the large number and different types of guideli@@&gob Nielsen, 1993, p. 93); e.g. the
compilation of about 1000 guidelines for the desijruser interfaces (Smith & Mosier,
1986)

e atendency for these guidelines to have little @ity and in some cases little evidence of
application supporting them (Dix, et al., 2004259)

» the gaps in some of these existing guidelines, hwiat times are incomplete or not
supported by research work (Rohn et al., 2002)

* the fact that many of them are contradictory toheather and sometimes even contradict
the empirical research (Rohn, et al., 2002).

Given the need to select a base set of usabiliigetines and then adjust these to reflect
digital divide concerns, the research team folloviled process of selection proposed by
Brajnik (2004) and decided to adopt fResearch-Based Web Design & Usability Guidelines
used by the US Health and Human Services Depart(2éa6).



In order to adjust the selected usability guiddine reflect digital inclusion concerns, the
team had to reduce further the level of abstraadioiihe macro-competences discussed above
and define detailed and precise micro-competenéée model of micro-competences
established - SCONUL+1 - is presented in Figurtodg complete view, please see Annex 3)
and was based on:

e macro-competences from the literacy of digitalrityy, as defined in this study

» the model of the seven pillars of information ey from SCONUKBainton, 2001)

* the term ‘learning outcoméWareing, 2004)

* the case studies for the development of informatitaracy of students produced by
SCONUL (2004).

The work of adjusting theResearch-Based Web Design & Usability Guidelinssng
SCONUL+1 was done according to the procedure oifyieg the applicability of each
guideline to support each micro-competence, ansgetine question: does the usability
guideline support any of the micro-competencesGOSUL+1?

The verification observed whenever possible theribtc proposed by Souza & Bevan
(1990), by addressing:

» the benefits and design goals within the contexd-gbvernment

» the conditions on which the guideline supports SCOMNL

= the nature of e-government and the digital divide

= any procedure for the implementation of the guidein e-government.

)

Digital Literacy

Expert

Proficient

Recognise information need
Distinguish ways of addressing gap
Construct strategies for locating
Locate and access
Compare and evaluate
Organise and consult
Synthesise and create
Computer Mediated Communication
Competent

Advanced
Beainne

Novice

Cognitive Competenc

Figure 1. SCONUt= Digital literacy model, based on the informatshills model (SCONUL, 2004), on the framework
for ICT literacy (Educational Testing Service, 2DG&hd on the works of Shetzer and Warschauer {2880 Warschauer

(2003).

! SCONUL - Society of College, National and University Libraries: involved in developing the profile of
information literacy in higher education since 1997 (www.sconul.ac.uk/groups/information literacy).




This adjustment process and subsequent guidelieetisa resulted in a subset of 53 usability
guidelines for digital inclusion which are presehte Annex 2. 52 came directly from the
Research-Based Web Design & Usability Guidelin@ne was added (with the code 2:a in
Annex 2) because, when usability guidelines wesessed in terms of feedback provided to
users, the existing guideline 2:18rovide feedback when users must waitlas deemed not
to contain the necessary breadth. To enable CVéxta table was constructed detailing the
connection between the micro-competences and theeswf usability guidelines selected
(please see Annex 3).

Research Design and Process

Performing the CW using the table in Annex 3 meaw&luating 28 local government
websites in Portugal, selected to represent afgignt sample of the Portuguese national
scene. The execution of tasks of the cognitive thatkugh was recorded in video format, and
the data collected provided a numerical interpi@tadf a five-point Likert scale for each task
(‘very poor’; ‘poor’; ‘reasonable’; ‘good’; ‘very god’). Both the score and all qualifying
comments were stored in a purpose-built tool — MemA This system was designed and
developed using an architecture based on Micrddeft. and SQL Server Express and is
illustrated in Figure 2. All collected data werealysed at the end of the walkthrough
process.

o v

| i v Pagev Safety~ Toolksv @+

wivw.cmi-abrantes. pt
expediente@cm-abrantes.pt

4 Localintranet | Protected Mode: Off ‘v H100% v

Figure 2. MunAva Evaluation Collection Tool
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In detail, the following CW phases, as proposethartonet al (1992), were undertaken:

1. Preparatory phase: defining the user profile, #skd that test digital literacies and the
actions to be taken:

* Users: Portuguese citizens with low levels of digitaleticy skills, seeking
information or using services on the websites otiRuese municipalities.

e Tasks: the number of tasks had to be limited but repredgime. Since the CW does
not provide guidance for the selection of taskbaaised in evaluation, the guidelines
of Wharton et al. (1992) were followed and thedwling tasks defined and designed:

o to register on the website

o0 to get online information on opening hours for Gitsll

0 to make a complaint online

o to make an online licensing application for resfiorawork on a building, with
road obstruction during the construction period

to consult the most recent deliberations of the idipal Assembly’s

o To participate in an online public debate on thivaes of the City Council,
through available discussion forums
o To request regular information about the councikhyail (e.g. newsletter).

» Actions: each of the above high-level tasks may requireetgevernment user to take
several actions. Therefore, for each task a @etdist of actions was devised and
directly related to the defined micro-competencesessary for their execution (see
Table 1 for a detailed example).

(@)

Task Action Micro-competence
To register on the website 1 Find access to thistratjon page 3;9; 10; 12; 13; 14; 16; 29; 30;
31;32; 39
2 Access to the registration page 29
3 Read and interpret 5; 36; 37; 38; 39; 40
4 Fill out the registration form 39; 41; 42; 45;, 88; 57; 58;
59; 60
5 Register 42; 49; 50

6 Be sure that the registration was done 49

Table 1. Example of the definition of a task argbeetive actions and micro-competences.

2. Analysis phase: The analysis phase was performedtteynpting to execute the tasks
identified in the preparatory phase. The executibthese tasks always started from the
homepage of the municipality website being evallatdt consisted in verifying the
compliance of the interfaces of the municipalityebsite with the usability guidelines
identified for digital inclusion and the objectivdd minimizing the need for a certain
competence. The result of the analysis was expesseindicated above, in terms of a
five-point Likert scale (‘very poor’; ‘poor’; ‘reamable’; ‘good’; ‘very good’).
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Additionally, options were added for the followirexception where constraints could
arise during the evaluation:

* A Boolean option was added to reflect if the taskaay of the actions was
achievable or not on the website under evaluation.

« Since the combination of usability guidelines tacratcompetences was designed
independently of the tasks used in the evaluattmpption ‘not rated’ was added
to the guideline level and used in the followingteases:

(1) Guidelines unverified by the way the task or acti@s done
(2) Guidelines not applicable in the assessment tagicton

The unit of evaluation comprised the identificatioh the municipality, the tasks, the

actions performed to accomplish each of the taskisthe usability guidelines for each
action.

3. Interpretation of results phase:

The data collected for each municipality were fastlysed and interpreted on an individual
level and then compounded to obtain a holistic vi®mce the data were collected using a
Likert scale, only discrete statistics were useamealy through the use of medians and
frequencies. The summarized results are presentdtei next section in both tables and
charts.

Research Findings

As discussed above, the CW process was based iog toy perform seven basic tasks on
municipal websites. Table 2 provides an overviewhef tasks performed and the municipal
websites that allowed the task to be performedromFa quick analysis of this table it is
immediately apparent that tasks 4, 5 and 6 aresupported by the great majority of sites.
These tasks aimed at testing different aspectsgavernment provision and it emerged that
only one of the sites provided a discussion forunah that one other provided direct access to
the Municipal Assembly’'s deliberations. This shoaslow level of transparency and
encouragement of citizen participation, but did exsble the researchers to draw conclusions
in terms of usability for digital inclusion.

More interestingly, the majority of municipalitissipported tasks 1, 2, 3 and 7. Therefore,

the execution of these tasks, and the subsequahiagon, proved much richer in terms of
assessing site usability and corresponding attegfien to digital literacies requirements.
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Total municipalities
with the task available

Task 1
To register on the website 16

Task 2
Get online information on opening hours for
City Hall 8

Task 3
Make a complaint online 13

Task 4

Make an online application for a licence for

restoration works on a building with the road

occupation during the construction period 2

Task 5
Consult online the last Municipal Assembly’s
deliberation 1

Task 6

Participate in online public debate on the

activities of the City Council through

discussion groups 1

Task 7
Request regular information about the council
by e-malil (e.g. newsletter) 16

Table 2. Tasks performed per Municipality website

Table 3 depicts the overall evaluation of the tpekformance, taking concerns over digital
inclusion into consideration. One important conidngs that none of the websites supported
all the tasks. Again, that does not help in una@edinhg compliance with usability guidelines

in the design of the websites evaluated. Fronetteduation of those tasks that were actually
performed successfully, as depicted in Table &etlmain conclusions emerge:

» With very few exceptions, the overall scenarioréasonable but not entirely
satisfactory. Most evaluations scored values ar@ufickasonable’) and 2 (‘poor’)
when digital inclusion concerns were taken intooact. This scenario was
confirmed by compound results both per municipaditg per task.

» Task 7 revealed severe lacks in design for digielusion. In general terms, the
design of the websites in relation to supportirizens in subscribing to either e-
mail information lists or municipal online newskd was extremely poor. Many
of the sites assumed levels of literacy and undedstg of semiotic symbology
that were far beyond the average citizen's cagedsli Some even required the
understanding of third party technology that alequired a steep learning curve
and extra training by the user. There was an aufditi problem related to the
provision of feedback after the subscription atteraghich left the user anxious
and unsure of the success of the task.

* Only two municipalities got a compound score ofgb¢d’), and none scored 5
(‘very good’). This reveals on one hand a fairlyrtagenous scenario, but on the
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other a fairly poor one. In fact, in terms of usiépiguidelines that are explicitly
linked with digital literacies, the situation isrffom being as positive as the
aforementioned (Capgemini, et al., 2010).

Tasks as defined in Table 2
Compound
Results per
Municipality 1 2 3 4 5 6 7 Municipality
1 Abrantes 3 4 4 2 3
8 Alcanena 3 3 2 3
29 Angra Do Heroismo 4 3 4
57 Calheta (Acores) 2 2 2
81 Constincia 3 3 3
83 Corvo 2 2
88 Entroncamento 3 3 2 3
98 Ferreira Do Zézere 3 2 3
115 Horta 3 3 3 3
118 Lagoa (Acores) 3 3 3
122 Lajes Do Pico 3 3 3
172 Nordeste 4 4 2 a
202 Ponta Delgada 3 2 2 3
224 Ribeira Grande 3 3 2 3
231 5anta Cruz Da Graciosa 3 3 3
232 Santa Cruz Das Flores 2 2 2
245 Sardoal 3 2 3
266 Tomar 3 4 Z 3
269 Torres Novas 3 4 2 3
278 Velas 2 2
287 Vila Do Porto 1 1 1
290 Vila Franca Do Campo 3 3 : | 2 2
291 Vila Nova Da Barquinha 3 4 2 3
Compound Results Not Mot
per Task 3 4 3 3  meaningful  meaningful 2

Table 3. Overall evaluation of task performanctemms of usability for digital inclusion.

In fact, the scenario found was one of average @uipr digital inclusion. This was evident
not only from the individual municipal website sesrbut also from the overall compound
data view, as shown in Figure 3. From this analigdi®comes apparent that only 9 per cent
of the municipalities’ websites scored ‘good’ whi&2 per cent actually scored ‘poor’. The
vast majority (65 per cent) scored 'reasonable’.

Compound Overall Evaluation Results
9%  0%4%

22%
M Very poor
H Poor

Reasonable
= Good

= Very good

65%

Figure 3. Compound results emerging from the fraquanalysis of the results for each municipality.
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These results are far from being satisfactory, taguire a closer analysis in order to
understand where the failure was actually occurang how these sites were failing to
support digital inclusion. Table 3 was based andhalifying comments that were collected
to justify the score given during the CW. Thesmowents were stored during the CW in the
MunAva system described earlier. Analysis of theuls in Table 4 makes it clear that the
majority of problems encountered were outside théitional areas of concern in usability. In
fact, those that are situated at the traditionahtree of usability, namely navigation,
multimedia objects and page layout, are the onatsfér better in the CW performed. The
relative importance of these problems in the sisgyobably best represented by Figure 4.

Usability problems

Screen-
Graphics, Headings, Optimizing Based Writing
Content  Images and  Titles and the User Page Controls Scrolling Web
Municipality Organization  Multimedia Labels Links Mavigation Experience Layout (Widgets) and Paging Content Totals
Abrantes 15 1 2 21 G 19 4 15 17 5 103
Horta 8 6 3 17 % 23 q 30 8 6 108
Lagoa {Agores) 8 2 2 13 (i} 11 ] 17 9 5 71
Lajes das Flores [i] 0 (i} o [i] 0 0 (i} (i} 0 0
Lajes dos Pico 1 3 1 13 a 7 6 13 4 4 52
Madalena a 0 1] o a 0 0 a 0 0 0
Nordeste 1 8 3 15 (1] 18 8 12 8 10 83
Ponta Delgada 8 3 4 17 3 12 5 9 15 G a2
Povoagao 0 0 o o i) 0 0 a 0] 0 0
Praia da Vitoria (1] 0 o ] 0 0 0 0 1] 0 0
Ribeira Grande 7 3 7 15 2 12 3 13 14 5 81
Santa Cruz da Graciosa 6 2 3 13 1 5 6 8 12 3 59
Santa Cruz das Flores 14 5 9 24 ¥ 22 10 20 7 G 118
530 Rogue do Pico a 0 o o 0 0 0 1] o] 0 0
Sardoal 3 2 1 9 b 13 5 12 8 5 59
Tomar 5 1 o 12 1 13 4 11 13 4 64
Torres Novas 5 2 3 12 1 23 8 20 i3 7 94
Velas z 1 2 1] 0 :] 0 4 1 2 15
Vila do Porto 13 2 4 1 0 15 7 15 9 7 83
Angra do Herotsmo 1 2 1 6 2 6 0 3 10 2 33
Vila Franca do Campo 13 7 4 17 a 30 5 16 24 g 125
Vila Nova da Barguinha 5 1 (i 14 1 15 4 10 15 4 69
Calheta (Agores) 3 X 5 14 1 17 8 20 4 B a8
Alcanena & 4 3 17 (1] 24 8 25 15 5 109
Constancia 5 4 1 1o 1 10 4 9 7 4 55
Corvo 5 Z | 4 0 10 4 9 7 7 a4
Entroncamento 9 2 2 17 1 21 8 20 12 4 96
Ferreira do 7&zere 4 2 1 9 1 15 4 10 8 3 57
Totals 154 68 62 300 26 344 124 314 240 116 1748

Table 4. Usability Problems encountered duringBtaluation Performed

The majority of problems encountered are relatedcdatent organisation, screen-based
controls, scrolling and paging, as well as claahd identification of links. These problems

are of crucial importance in terms of digital irmilon as they are bound to be the ones
contributing more to user disorientation, poor exption of the services offered and

eventually alienation from using the e-governmeebsites.
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Content Organization

Graphics, Images and
300 | 4 Multimedia

Writing Web Content

Scrolling and Paging | ~Headings, Titles and Labels

Screen-Based Controls

[Widzets) Lok

Page Layout * —Navigation

Optimizing the User
Experience

@ Usability problems

Figure 4. Visual Representation of Usability Praideencountered during the Evaluation Performed.

Conclusions

In general terms, the CW conducted was deemed @ssfal process, and was completed
with satisfactory results. The overall findings sled that there was poor consideration of
digital inclusion issues and guidelines in the gesf local e-government sites in Portugal.
The subset of 53 guidelines proposed was extremsgful in guiding the study, which
otherwise would have shown a very different pictufidhe analysis of the websites used the
traditional usability technique of applying a qutative five-point Likert scale, which was
complemented by a qualitative qualification andificsition of the score given. This enabled
a richer analysis of results and an identificatbbproblems linked to digital literacies.

The study attempts to make two main theoreticakrdmrtions: on one side the linking of
usability guidelines with digital literacies, andh dhe other an extension of traditional
information literacy models by proposing an extendbo SCONUL.

Finally, the study attempts to make a practicakicouation to the current situation in Portugal.
In truth, the main conclusion emerging from thisdst points to a rather average performance
of municipal e-government sites in relation to thbinclusion. This average scenario is
clearly apparent from the fact that only two of thanicipalities’ websites evaluated scored
‘good’ and a clear majority of them (65 per cerdpred ‘reasonable’. On an encouraging
note, it was clear that if central usability pardéene had been used these sites would have
scored rather better, justifying the findings of 8tudy by Capgemini et al. (2010).

This less than good scenario is particularly wargyin a country with lower than average
literacy skills, like Portugal, and indicates thiag¢re is still a need for an important effort on
both awareness of digital literacies and the digie. There is also a need to understand
much better the link between digital literacies arsability, so that these concepts can be
embedded in web design for e-government. In faxt,sance the information literacy problem
in Portugal can only be resolved in the long teitme, effort today needs to be focused on this
type of inclusive web design.
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Annex 1 — Portuguese Indicators for the developmertf the Information Society (adapted from
Portuguese Ministry of Science, Technology and Higdr Education (2005)).

Indicators

Proposed
target

P.M.: Indicator on the base year

2010

Indicator

Year

Notes

Qualification and Knowledge
(Qualifying the Portuguese people
for the knowledge society)

1. Population having a higher
education degree (% of the age

group 25-64 years) _ _ _ _ __ _ __|
2. Population having a secondary
education degree (% of the age

3. Population having a diploma in
science and technology per 1000
inhabitants (between 20-29 years)

5. Percentage of households having
a broadband Internet connection

6. Lifelong Training

65%

12

Portugal European

Union (25)

11,0% 22,5%

49,0% 76,7%

8,2 12,5

2003

2004

Science and Technology
overcome the scientific
technological backwardness)

7. Population having a recent PhD in
S&T per 1000 inhabitants (between
25-34 years)

8. Scientific production per million
inhabitants

9. Total Personnel (ETI) in R&D per

(to
and

10. Researchers (ETI) per mill of
working population

11. Public expenditure in R&D as %
of GDP

12. Company expenditure in R&D as
% of GDP

1,0%

0,3 0,49

406 639

4,3 9,4
3,6 5,4
0,6% 0,7%

0,3% 1,3%

2003

2003

2001

2004

2002

2002

UE15

UE15

Competitiveness and Innovation
(Giving a new momentum to
innovation)

13. Employment in medium and
high-tech industries as % of total

16. Added value of high-tech
services

18. Creation of enterprises in
medium and high-tech sectors as %
of total enterprises created within the
same period

19. EPO Patents per million
inhabitants

21. Investment in venture capital as

% of GDP

1,8%
6,2%
6,0%
11,4%

12,5%

12
50

0,15%

3,1% 6,6%

1,4% 3,2%

4,9% 15,8%*
4,0% 6,4%*

7,4% 17,8%

4,3 133,6

21 59*

0,12% 0,11%*

2003

2003

2002

2002

2003

2002

2004

2004

UE15

UE15

UE15

UE15

UE15
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Annex 2 - Usability Guidelines for Digital Inclusian

Usability guideline

2:9 Format Information for Reading Prepare information with the expectation that it & either read online or printed
and Printing
2:16 Provide Assistance to Users Provide assistance for users who need additioiahi¢h the website
2:a Provide Feedback to Users Provide users with appropriate feedback about vghging on
5:2 Show All Major Options on the Present all major options on the
Homepage homepage
5:5 Limit Prose Text on the Homepage Limit the amount of prose text on the homepage
6:1 Avoid Cluttered Displays Create pages that are not considered cluttereddng u
6:3 Place Important Items at Top Put the most important items at the top centrdé@MWeb page to facilitate users’ finding of the
Centre information
6:4 Structure for Easy Comparison Structure pages so that items can be easily comhperen users must analyse those items to
discern similarities, differences, trends, andtiefeships
6:6 Optimize Display Density To facilitate the finding of target information arpage, create pages that are not too crowded
with items of information
6:7 Align Items on a Page Visually align page elements, either verticallyhorizontally
7:1 Provide Navigational Options Do not create or direct users into pages that haveavigational options
7:2 Differentiate and Group Clearly differentiate navigation elements from @m®ther, but group and place them in a
Navigation Elements consistent and easy-to-find place on each page
7:8 Keep Navigation-Only Pages Short Do not require users to scroll purely navigatiomedes
7:10 Use Site Maps Use site maps for websites that have many pages
8:1 Use Scrolling Pages For Reading  Use an appropriate page layout to eliminate thel fiereusers to scroll horizontally
8:2 Facilitate Rapid Scrolling While Facilitate fast scrolling by highlighting major iites
Reading
8:4 Use Paging Rather Than Scrolling If users’ system response times are reasonablyusstpaging rather than scrolling
9:1 Use Clear Category Labels Ensure that category labels, including links, dieegflect the information and items contained
within the category
9:3 Use Descriptive Headings Liberally Use descriptive headings liberally throughout a siteb
9:5 Highlight Critical Data Visually distinguish (i.e. highlight) important pagems that require user attention, particularly
when those items are displayed infrequently.
9:8 Provide Users with Good Ways to  Provide users with good ways to reduce their alulglaptions as efficiently as possible
Reduce Options
10:1 Use Meaningful Link Labels Use link labels and concepts that are meaninghdetstandable, and easily differentiated by
users rather than designers
10:3 Match Link Names with Their Make the link text consistent with the title or Heas on the destination (i.e. target) page
Destination Pages
10:4 Avoid Misleading Cues to Click Ensure that items that are not clickable do noeteharacteristics that suggest that they are
clickable
10:6 Use Text for Links Use text links rather than image links
10:7 Designate Used Links Use colour changes to indicate to users when ehiitskbeen visited
10:8 Provide Consistent Clickability Provide sufficient cues to indicate clearly to sstat an item is clickable
Cues
11:6 Use Attention-Attracting Features ~ Use attention-attracting features with caution anly when they are highly relevant
when Appropriate
13:1 Distinguish Required and Optional Distinguish clearly and consistently between regphisnd optional data entry fields.
Data Entry Fields
13:2 Label Pushbuttons Clearly Ensure that a pushbutton’s label clearly indicitteaction
13:5 Label Data Entry Fields Clearly Display an associated label for each data enthy f@ehelp users understand what entries are

desired
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Usability guideline

13:10 Use Familiar Widgets Use widgets that are familiar to your users andleynfhem in their commonly used manner
13:11 Anticipate Typical User Errors Use the computer to detect errors made by users
14:2 Label Clickable Images Ensure that all clickable images are either labediereadily understood by typical users
14:5 Include Logos Place your organisation’s logo in a consistentglaeg every page
14:6 Graphics Should Not Look like Do not make important images look like banner atisements or gratuitous decorations
Banner Ads
14:8 Ensure WebsSite Images Convey  Ensure that website images convey the intendedageds users, not just to designers
Intended Messages
14:15 Use Images to Facilitate Learning  To facilitate learning, use images rather than wehenever possible
15:1 Make Action Sequences Clear When describing an action or task that has a rladuer or sequence (assembly instructions,
troubleshooting, etc.), structure the content sotifie sequence is obvious and consistent
15:2  Avoid Jargon Do not use words that typical users may not undadst
15:4 Define Acronyms and Do not use unfamiliar or undefined acronyms or abiations on websites
Abbreviations
15:6 Use Mixed Case with Prose Display continuous (prose) text using mixed uppet lmwer case letters
15:7 Limit the Number of Words and To optimize reading comprehension, minimize the bemnof words in sentences, and the number
Sentences of sentences in paragraphs
16:1 Organise Information Clearly Organise information at each level of the websit¢hat it shows a clear and logical structure to
typical users
16:2 Facilitate Scanning Structure each content page to facilitate scannisg:clear, well-located headings; short phrases
and sentences; and small readable paragraphs
16:3 Ensure that Necessary Information Ensure that all needed information is available disglayed on the page where and when it is
is Displayed needed
16:4 Group Related Elements Group all related information and functions in artedecrease time spent searching or scanning
16:6 Design Quantitative Content for Design quantitative information to reduce the timguired to understand it
Quick Understanding
17:1 Ensure Usable Search Results Ensure that the results of user searches provélpréitise information being sought, and in a
format that matches users’ expectations
17:3 Make Upper and Lower Case Treat user-entered upper and lower case lettezguisalent when entered as search terms
Search Terms Equivalent
17:5 Design Search Around Users' Construct a website’s search engine to respondecsuterminology
Terms
17:6 Allow Simple Searches Structure the search engine to accommodate usergmibr a small number of words
17:9 Provide Search Templates Provide templates to facilitate the use of seargires
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Annex 3 - Competences of information and knowledgesociety and usability guidelines
for digital inclusion

Macro-competences

Usability
Competences Micro-competences Communication  Construction  Search Technique guidelines
1 Recognise 1 Be aware of their rights X 15:2
information and obligations 16:4
2 Know how to analyse X 5:2
the problem and identify 9:1
the online information 10:1
and/or services needed
3 Know how to use the X 10:3
website to identify the 10:6
information or service 10:8
needed
4 Be aware of different X 6:1
information services 6:6
7:10
5 Recognize the topics X 6:7
related to the online 9:8
information or service
desired
6 Have timely aware of X 9:5
information need 11:6
7 Know how to relate the X 5:5
information to online 10:4
services
2 8 Be able to identify the X 14:5
Identify ways desired website correctly 16:1
of overcoming
the lack of
information
9 Know the appropriate X 16:1
section of the website for 16:2
the desired information 16:4
or service
10 Know how to ask X X 2:16
questions when in doubt
3 Construct 11 Know how to use tools X X 17:3
strategies for to find resources on the 17:6
locating WWW (e.g. search 17:9
resources engines)
12 Identify keywords, X 9:3
synonyms and terms 15:4
related to the desired
information
13 Know what information X 7:2
or services are available 7:8
7:10
14 Know to sign warning X X 2:16
techniques (e.g. 5:2
newsletters and RSS) 14:15
15 Know how to interpret X X 10:4
the navigation 10:6
mechanisms of a website 13:2
(eg menus, sitemap,
links, breadcrumbs)
16 Know how to check e- X X (a)
mail
17 Know how to use experts X X 2:16
and online services (e.g.
user groups, online
communities, newsgrouj
4  Locate and 18 Know how to access the X (a)
access Internet
information
19 Know what is a URL X X (a)
20 Know how to access the X X (a)
desired website
21 Know how to save the X X (a)

URL of the website for
later return
22 Have knowledge about X (a)
operating system in use
(e.g. windows)
23 Have knowledge about X X (a)
software programs most
commonly used (e.g.
Microsoft Word, Excel,
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Macro-competences

Usability
Competences Micro-competences Communication _ Construction  Search Technique guidelines
Access, PowerPoint;
Adobe Acrobat Reader;
reproduction of sound
and image, e.g.
Windows Media Player)
24 Know how to download X X 14:2
14:8
14:15

25 Know how to send X X 14:2

information by e-mail 14:8
14:15

26 Know how to use a Web X X (a)
browser

27 Be aware of different X X 2:16
types of files (e.g. pdf,
doc, xls, xml)

28 Know how to navigate X X 8:1
the website (e.g. using 10:7
menus, sitemap, links, 14:6
breadcrumbs, tabs,
browser's back button,
scrollbar, links)

29 Know how to seek X 6:3
information or service 16:2

16:4

30 Know how to search X X 17:3
(e.g. Boolean search, 17:5
truncate) 17:6

31 Know how to use search X X 17:1
engines 17:9

32 Know how to register on X X X X 5:2
the website (username 131
and password to access 13:5
reserved area)

33 Know how to X X 5:2
authenticate to the 13:2
website to access the 135
private area

34 Know how to adjust a X X 2:16
Web page (e.g. change
the font size)

5 Compare and 35 Know how to interpret X X 15:2
evaluate the information found 15:6

36 Be able to assess X X 157
critically what has been 16:3
found according to the 16:6
quantity, quality and
relevance

37 Know how to X X 6:4
summarize, compare and 6:7
integrate information to 15:7
generate knowledge

6 Organise and 38 Know how to do X X 8:1
consult scrolling on a website 8:2
page 8:4

39 Know how to go back to X X X 71
previous page

40 Know back if the form X X 71
has more than one page 13:2

41 Know how to save X X 13:2
introduced data

42 Know how to obtain the X 2:9
proof of the task 13:2
performed, if applicable
(e.g. print, e-mail, save
to the computer)

7 Synthesize and 43 Know how to create X X (a)
create multimedia files (e.g.
pdf)

44 Know how to fill out X X 13:1

forms and surveys online 13:10
13:11

45 Know that tasks are X X 2:1

being performed with 2:a

safety when security is
needed
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Macro-competences

Usability
Competences Micro-competences Communication _ Construction  Search Technique guidelines
46 Know that the steps X X 15:1
necessary to complete 2:a
the task have not been
completed
47 Know that the task has X X X 2:a
been completed
successfully
48 Interpret the information X X X 13:1
requested on the form 13:5
49 Know how to upload X X X X 2:16
2:a
8 Communicate 50 Know how to use e-mail X X X X 2:16
(CMC)
51 Know how to use a X X 2:16
chatroom
52 Know how to use online X X 2:16
conferencing
53 Know how to use X X 2:16
discussion groups
54 Know how to X X X (@
communicate
55 Know how to write X X X (@
clearly (plain text)
56 Know how to formulate X X X (@
ideas
57 Know how to summarize X X X (a)
58 Be aware of the formal X X 2:16
and informal rules of
writing online
(netiquette)
59 Have capacity X (a)
forargumentation
60 Have capacity for X (a)
persuasion
61 Know how to X X X (@
communicate in virtual
communities

(a) Refers to an important competence that, althawgiessary for the successful use of e-governmanthot be supported
directly by web design. Consequently, these cormgetewere not used in the study.
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