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Abstract. In this paper we examine the need of navigational aids when designing
interfaces for e-newspapers — newspapers presented on a digital paper built on E-Ink
technology. By reviewing literature on navigation, and by handling input from both
newspaper designers and potential e-newspaper adopters, we have suggested a
number of navigational aids for the future e-newspaper. Our suggestions have been
tested through a prototype using a modification of the Cooperative Usability Testing
model (CUT) on a total of fifteen potential users. The results show that most users prefer
a linear organization of the e-newspaper. To render a sense of depth in this flat medium,
page-numbering is essential. Several different interaction possibilities will also be
needed to ease the navigation and our suggestions include a blend of page-turning and
hyper linking, combined with an index to give the user a better overview of the content.

1. Introduction

One of the great benefits of traditional printedvepapers is the simple user
interface where the navigation mainly consists afig turning. In many ways,
reading the newspaper is a more pleasant experidrae sorting through

newsgroups, online forums, web sites, and othezrmet information sources
(Treese, 2003).



The newspaper interface has been tuned in fornfuanradion into a user-friendly,
universally accepted product (Gurtler, 1984).

Today, news is not communicated through a singlediune Instead,
newspaper companies communicate news to its rettexsgh several different
channels, such as on the web, wap and PDF-verston®©f course, the printed
newspaper still plays an important role and wiblpably do so for many years to
come. But since the commercial breakthrough ofrtkernet in the early nineties,
the newspaper industry has gone through radicalgds A modern newspaper
company of today’s highly information technologyhirenced society utilizes the
benefits of modern technology to satisfy and gite dustomers an added-
valueexperience.

E-paper technology [1] makes it possible to combine portability and
readability of the printed newspaper, with the atgivity of electronic mediums
into a brand new channel to communicate news -thewspaper. In the same
way as the Internet introduced a new era of usghdesign for news sites a
decade ago (Boczkowski, 2002), the e-newspaper mijuire new design
solutions for the graphical user interface onceiradéhlstréom, Akesson &
Nordgvist 2004).

In this paper we will examine the need of navigaicaids when reading news
on an e-newspaper artifact. The challenge is tateran interface that supports
both the sequential structure of printed newspapih, a beginning and an end,
and the hierarchical structure with hyperlink naign of the web. By starting
out from the core of navigation through Lynch’s §09 urban design elements
and how these can facilitate the construction ohtalerepresentations, and by
identifying the key concepts in the navigation dasof both print and web, we
will in this paper present and evaluate a proposeldtion for e-newspaper
navigational aid.

This work is done in the context of the DigiNew®jpct concerning digital
distribution and consumption of the future newspagaur contribution is a
further development of an earlier study on intezfatesign for e-newspapers
(Henriksson, Lindqvist & Soéderblom, 2004). In thstudy, a prototype was
developed and it was taken in favour by the colMatwrs of the DigiNews
consortium.

2. E-paper

The electronic paper holds several advantages aaahpta traditional computer
screens. Firstly, it provides a level of readapifillly comparable to printed

paper with twice the contrast of an LCD displayc8ese of no backlight, it can
be read in bright sunlight and other lit environtse his, in addition to that e-
paper products does not require any power to mai@a image on the screen,
lead to a very low level of power consumption. Arestpowerful feature of the



electronic paper is its flexible nature which offer lot of opportunities, not least
when used as a simile to traditional print impletsda].

3. Navigation

Navigation, the process by which people controlirthmovement, using
environmental cues and aid to achieve their godlsowt getting lost (Darken &
Sibert, 1993). Most of us have little difficultyvigating in the real world due to
the reason that we mainly navigate in environmevhigch are quite familiar.
Even when the environment is not fully familiar, wan still keep to familiar
routes,

e.g. by taking the same roads or buses. Difficsllttegise when navigating
unfamiliar environments, where we have to rely @vigational aids such as
maps or written directions (Vinson, 1999).

Navigation becomes necessary in “large-scale enmemts” where the
navigator's viewpoint cannot cover the totality ofie environment. In
hypermedia environments this is often referred 4dlast in hyperspace” (e.g.
Conklin, 1987). To navigate such “large-scale emvinents” generally requires
the navigator to be able to conceptualize the spaca whole (Darken, 1995;
Darken & Sibert, 1996). The navigator creates atalempresentation of the
encountered environment, often termed “cognitivg’man which she then relies
to navigate the environment (Lynch, 1960; RovineA&isman, 1989). Many
scientists believe that cognitive maps have pieliiee qualities, and like
pictures, cognitive maps can be described in terihtsree components: identity,
structure and meaning (Elvins, 1997).

In “The image of the city’Lynch (1960) identifies legibility, the ease with
which people can understand the layout of a plasefundamental for urban
design. According to the author, legibility canifidéate people in their creation of
cognitive maps. Legibility is acquired by five tyef elements; (ipaths—
familiar routes by which people can move arounddiiferent locations, (ii)
districts — two-dimensional areas which are recognizableasng a common
identifying character, (iiledges— lines which separates the districts, (iv)
landmarks— point-referential objects which, due to their relederistics, can be
distinguished from other objects, and Qgdes- similar to landmarks but can be
distinguished from a landmark by its active funetioWhile a landmark is a
visual object, a node is rather a hub of activity.

Passini (1984) develops Lynch’s (1960) ideas oégatizing the elements of
an environment by identifying that a space showddeha basic organizational
principle behind it. According to Passini (1984 thrganizational principle is
used directly to structure spatial knowledge.



3.1 Spatial knowledge

When navigators first encounter a new environmengy heavily rely on
landmarks as points of reference (Vinson, 1999). the experience of the
environment increases, the navigator gains routavledge; which is described
by Dillon, McKnight and Richardson (1993, p. 173)“the ability to navigate
from point A to point B, using whatever landmarkwiedge we have acquired to
make decisions about when to turn left or rigiRoute knowledge (also referred
to as procedural knowledge; e.g. Darken & Sib&96) make use of landmarks
“which is static information about the visual ddsaof a specific location”
(Darken & Sibert, 1996, p. 2). Despite gaining eokhowledge, the navigator
has not necessarily gained knowledge about the@maent as a whole.

As the navigator experiences the environment evereyishe may transform
the route knowledge into survey knowledge (Thormdgk Hayes-Roth, 1982).
While route knowledge is static information abcg visual details of a specific
location, survey knowledge is map-like in structyBarken, 1995; Darken &
Sibert, 1996). Hence, it can be directly acquirgdrap use (ibid.) and allows the
navigator to approve the most convenient perspediv the environment for a
specific task (Thorndyke & Hayes-Roth, 1982). Syrkaowledge is the key to
successful wayfinding in any environment (Darke®ikert, 19931996).

Search 3.2 strategies

When navigating, so be in the real world, in a 3fual world or in a hypertext
media environment, the task objective can divergm flinding a specific target
to simply explore the encountered environment. Barkl995) and Darken and
Sibert (1993; 1996) classify three primary categ®iof search strategiasaive
search where the navigator has no prior knowledge of vlereabouts of the
target in questiornprimed searchwhere the navigator knows the location of the
target, andexploration where the navigator does not search for a péaticarget
but rather explores the environment as a whole.

Carmel, Crawford and Chen (1992) identified threewsing strategies for
hypertext navigationsearch-oriented browsingvhen scanning and reviewing
information relevant to a fixed taskeview browsingwhen scanning and
reviewing interesting information in the presenddransient browse goals that
represent changing tasks, asdan-browsingwhen scanning for interesting
information without reviewing.

3.3 Consistency

Consistency is important in the placement and ajppea of navigational support
(Fleming, 1998). The ability to predict where todithe navigational support is an
important first step in making choices. Consisterscprobably the most widely



mentioned design principle. Users rely on conststgerfaces (Dix et al., 2004).
Still, consistency is described as the most vidlabé design principles (e.g.
Shneiderman, 1998; Dix et al., 2004). This is pbbp&ecause consistency is not
a single property of a system. Consistency musigpdied relatively to something
(Dix, 2004) and can be applied in many differentifs, i.e. through terminology,
layout, color and fonts (Shneiderman, 1998).

3.4 Feedback

Lynch (1960) points out the importance of frequéinéctional cues to maintain
orientation. For every user interaction, the syssfiould provide some response.
For minor actions, the response can be modest wiole major actions should
imply more substantial response (Shneiderman, 199&) et al. (2004) points
out that feedback from past actions is essentiatife users’ determination of
effects in present actions.

3.5 Metaphors

Metaphors are a way to facilitate the constructbmental models. New users of
a system bring knowledge across a wide range dfcagipn domains, obtained
from earlier experience in both real and virtualrie (Dix et al., 2004). These
earlier experiences can facilitate the learnabiityd ease of use of a system
(Carroll & Mack, 1985). Since the invention of thiest operating system with
graphical user interface, the desktop metaphor Ia&ged a central role by
imitating organizational principles of traditiondésktops with folders, trash cans
etc. These traditional metaphors have later be¢endrd by spatial metaphors
such as the room (e.g. Savidis & Stephanidis, 129f) city metaphor (e.qg.
Darken, 1995; Darken & Sibert, 1993; 1996). Newgpdpyout and usage are
familiar, and can serve as a metaphor through wiheeliures of the printed
medium may be mapped onto computer user interfgGesdovchinsky &
Chignell, 1997). The front page of a newspapersmsmes as a landmark around
which semantically related articles are organizedi¢vchinsky, 1997).

4. Research approach

This work takes its starting point in an earliendst on interface design for e-
newspapers (Henriksson, et al., 2004). That stndyided the development of a
proposed interface design solution, which was testetwo different sessions.
The solution was presented to the DigiNews consortand several newspaper
designers, and we were encouraged to continueesearch. In this continued
research, our research approach can be dividedhrte phasesspecification

developmenandtesting The different phases are described in more detdiw.



4.1 Specification

In the specification phase, the features of theevespaper were defined. The
specification phase consisted of four stages; d&dWware specification, where
hardware requirements for the e-newspaper readere weentified, (ii)
organization specification, where we defined howrganize the e-newspaper,
(ii) functionality specification, where the funeotial requirements were specified,
and (iv) navigational aids specification, where uiegd aids to maintain
orientation were identified. The specification washieved through three
different input sources; earlier study on interfagesign for e-newspapers
(Henriksson et al., 2004), design workshops withwspmaper designers and
reviewed videos from mockup-building workshops aatdd within the
DigiNews project.

4.2 Development

In the design phase, the prototype was built basedthe outcome of the
specification phase. It was a result of newspajsigthers’ and potential users’
views on the e-newspaper artifact, composed witeorittical aspects on
navigation. Our prototype was developed in a Ma@adiam Flash MX
environment and was used as a tool to validatelwories in the testing phase.
For the prototype, we have used authentic matéoal the Swedish newspaper
Norrkopings Tidningar (NT).

4.3 Testing

For the last 20 years, think-aloud testing has besed as a technique for
detecting interface usability issues by documentiegpondents’ thoughts and
verbal comments (Dumas, 2003). The think-aloud riegle is powerful and
simple in its way to identify instant experienclattthe test subject encounters
(Nielsen, Christiansen, Clemmensen & Yssing 200@¢ have conducted our
tests in two sessions, using the Cooperative Usalfiesting model (CUT); a
technique which uses ground theory of think-aloutthkes it one step further by
adding one more interaction with the respondenhe’chief idea of CUT is to
bring together users and evaluators in a constuectidialogue aimed at
uncovering usability problemgFrakjeer & Hornbaek, 2005, p.1383).

In the first session of CUT, the interaction sessiine evaluators have two
different roles; guide and logger. The guide plagysactive role during the test
and gives the respondents instructions and comésbwith answers and
directions if the respondent finds any problemse Tdgger, on the other hand,
takes notes of the respondents’ behavior and consmernich will be further
used in the coming session. In the second seg$iennterpretation session, the
roles of the evaluators are inversed and the loggtblishes a discussion with
the respondent based on the notes from the pregggson. In the CUT model,



video recordings from the first session are used fasindation for the discussion.
In our modified version of CUT we used the prot@&ypnce again. By

implementing the prototype in the second sessistead of a jointly walkthrough

of the video recordings, our aim is to reach arnoline! of discussion where the
respondent is given a second chance to explain theunghts during the

interaction.

We conducted our tests on fifteen people, ten nalesfive females. One part
of the selection consisted of a focus group whiati &arlier been involved in the
DigiNews project and had, due to that, some undedshg of e-newspaper. This
group consisted of three male and two female ppators and had a range of age
from 28 to 82 years. From the start, the focus grawas established in the
DigiNews project by answering an Internet newspapgeestionnaire. The
remaining ten respondents were handpicked by usadado prior knowledge of
the e-newspaper and what it concerns. The sex wa®seven male and three
female participators with an age span from 22 tg&3's.

Each test was divided into the two sessions of modified CUT model
described above. The test duration was approxignd@Iminutes each for both
sessions. The interaction session was structuratiatdhe respondents initially
explored our prototype and when we considered therhave gained a fairly
good knowledge of how to navigate it, we addresséelw task-based questions
concerning navigating to a specified location.

After these tests we decided to conduct anotheéraieshe same prototype
altered by removing landmarks and navigational.ai#h® aim of this test, which
was performed on four handpicked participators, teasee how the respondents
approached the prototype when having a reduced euofmavigational aids to
rely on. The age span of the second test was 3&2a6 and the sex ratio three
males and one female. As a last complementingwesasked eight people to
navigate to a specific page to see which navigatiomethod they used. Two of
them were not involved in any previous tests.

5. Results

5.1 Specification

The specification resulted in several sub resBislow, the outcome of the
hardware specification, the organization specificgat the functionality
specification and the navigational aids specifarais described in more detail.

5.1.1 Hardware specification

During several meetings and workshops together agociates in the DigiNews
project, we agreed upon two aspects of the e-ngwespaader which we found



essential to carry out: (i) the format of the e-spaper artifact, and (ii) the way
to interact with the artifact.

There are currently two discussed formats of tnewspaper artifact. The first
e-newspaper artifact to enter the market will phdpahold the size of 1ISO
standard A5 which measures 148 x 210 millimetehss Tormat though, is rather
a result of the specification made by the hardvaaeelopers than a requirement
from newspaper designers and readers. The secsendsded format holds the
size of ISO standard A4 which measures 210 x 29Ifnmeters. This format is,
according to previous study (Henriksson et al.,£@nhd the common opinion of
newspaper designers, more likely to be acceptestigwspaper adopters. In this
work, we have decided to focus on the latter forfetause of the reasons
mentioned above.

There are also two different interaction methodscussed for the e-
newspaper; (i) by software buttons on a touch-sgesilisplay, (ii) by hardware
buttons placed in the frame of the artifact. Asctouscreen technology is
considered viable to implement, we have decidedeteelop our prototype for a
touch-sensitive display because of three majororeg(i) touch screen makes it
easier for us to simulate our prototype in the wesdsions. (i) touch screen
technology enables the interaction elements tntegiated in a layer above the
information presented on the screen. Due to thatstreen surface can be more
efficiently used and the total size of the artifaah be reduced. (iii) maybe the
most important, is that software buttons are ndéinde in the sense that they can
easily be modified through software updates in cifferent newspapers require
different navigation.

5.1.2 Organization specification

In our prototype, the linear organization of tramh@l printed newspapers is
maintained. This approach to organization was foqunederable already in earlier
conducted study (Henriksson et al., 2004) and tlieome of that study was
confirmed by newspaper designers’ opinion, wherefalhe participating actors
in the workshops preferred to organize articlesaisequential manner. In the
mock-ups built in future workshops with potentiah@wvspaper adopters, we
identified differing opinions considering the apach to organization. Nine out
of twenty mock-up-builders designed their mock-up ta rely on a linear
organization. Simultaneously, nine other seemegré&der the more web-like,
hierarchical organization. In the remaining twoesase were not able to identify
the underlying organizational principle.

5.1.3 Functionality specification

Based on the statement from previous sections, deatified a number of
required interaction functionalities. Concerninge tldesign workshops, the
newspaper designers advocated a minimization efantion possibilities due to



the hypothesis that some of the interaction pdgs#isi would make the e-

newspaper more adoptable to potential users. This mot reflected in the
mockups though, where several potential users skterager to implement as
much functionality into the e-newspaper artifactpassible. Several of these
suggested functionalities had to be disregardedaltiee reason that they did not
concern the navigational aspects or did not meet rgquirements of our
hardware specification stated in section 5.1.1.nfdas include functionalities

concerning; (i) Internet services such as e-mail larowsing, (ii) advertisement
and print to paper, (iii) media such as playing moand sound, and (iv)

alternative interaction styles such as voice con@aoir concluding functionality

compilation includes five interaction functionads; (i) page turning, (ii)

indexing, (iii) hyperlinks to different topics, an@) clickable items on main

pages. Due to the characteristic division of NT,al& presumed to implement
(v) hyperlinks to the different sections (NT, irtfaconsists of four sections).

5.1.4 Navigational aids specification

The current newspaper of NT is divided into fowtsms (A, B, C and D), where
each section consists of sub sections (i.e. seétigonsists of the sub sections
“Ledare”, “Norrkoping”, “Borsen” and so on). To sugrt the current division in
this flat medium, we identified two indicators &gjuired to maintain orientation;
one indicating the current section and the othéicating the current sub section.
We also identified an indicator showing the currgage as required. In an
attempt to give the user a sense of depth in thespaper, a bar, conceptualizing
the current page out of all pages, was identifeedeguired.

5.2 Development

In this section, our prototype is further describ&s the prototype is a product of
our specification, it relies on the outcome frore\pous section.

5.2.1 Prototype

Our prototype is developed upon the outcome ofspiexification phase and can
be described by the terminology of Lynch’s (1960 furban elements (figure
5.3). Its core component is “the Thumb” (see figbrg, A) which is equipped
with functionalities assumed to be frequently usdte Thumb is a remainder of
the prototype developed in an earlier study (Hessok et al., 2004) and was one
of the features that received the most positivelldaek from both respondents
and collaborators of the DigiNews project. The Thuhas also been used in a
further study Svensson, J., Hakertd, J. (2006)

The Thumb can be moved freely on the right hadd sf the screen and appears
wherever the user puts her thuriibe Thumb is equipped with five buttons; turn
to next page, turn to previous page, menu, indek lade. The menu button is



currently not working but is implemented by commanof the DigiNews
collaborators.

The intention is that the menu button should briing user to a kiosk-like
service where she can buy subscriptions or singlgioas of different
newspapers, magazines or books. This service wakirber developed in our
prototype due to the reason that it does not conttex navigation. The Index-
button can be used to enter a table-of-contenésdéevice where the user, by a
single press, can be hyperlinked to the selectedgbdhe newspaper. The hide
button puts the Thumb invisible for the user. ltastored by a single press in the
right hand side of the screen.

The prototype consists of four sections (distrietisyl each section consists of
several sub-sections (sub-districts). Each sedsoadged by that the current
section is highlighted in top right corner (B) agatch sub-section is edged by that
the current sub-section is shown in the header Tbg navigator can choose to
navigate through several different paths; by pageitg mechanism (A), by
Index (A), by hyperlinks to the different sectio(®) or by hyperlinks to the
different sub-sections (C). To navigate to thet fogge, the user can either press
the A-button in top right hand corner or use thedriinked NT-logotype in top
left (E). As pointed out in the specification, |amarks in form of page numbers
(F) and a bar to conceptualize this (G), was implet®d. The first page has
clickable items and serves as a node to underlyaggs. Also the Index serves as
node. The prototype is attuned to any device coilmpab run Macromedia Flash
6.0 applications or higher and consists of auticemtaterial from the Swedish
newspaper NT in tabloid format. The prototype isirajzed to be presented on
any touch sensitive display with at least the giz&4 and is fully functional to
navigate the stated edition of NT. Figure 5.2 shdlwes prototype used for the
second test, where several navigational aids veaneved.

5.3 Navigation testing

The tests were conducted using two different pyped. One with fully
functional navigational aids used in test 1 (figrd), and one where some
navigational aids was removed which was used n2ad§igure 5.2). When the
users started to use the first prototype, the r@iag was in most cases easy for
them to understand. They identified the key elesiepage numbers, page to
page navigation through the thumb, the four difiérgections (A, B, C, D) and
the Index very quickly. The users were able to sahost of the tasks we gave
them. Minor problems were identified with the thunfibr the sequential
navigation of page turning. The main problem wastake the initiative to
actually try to navigate from page to page. Whenuser started to use the thumb
the reaction was very positive and they could gamlVigate with it. When doing
the test on the second prototype, the users ha@ prablems navigating the
prototype. The lack of navigational aids causedusian and disorientation.
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Path | District Edge | Landmark Node
A | Pageturning mechanism
A Index X X
B Sections X X X
C Sub sections X
D Heading X X
E L ogotype X X
F Page numbers X
G Bar X

Figure 5.3: Objects of the prototype descriliethe terminology of Lynch’s urban elements

5.3.1 Organization

Overall, the users expressed that the e-newspafidikk a printed newspaper.
This mainly because of the layout, that differsicallly from the web, and
because the page turning function. All the useraruented that they preferred
this way of reading instead of scroll functions ahey rather used the page
turning arrows on the Thumb instead. Page numbedsthe newspaper-like
appearance of our prototype, increased the fealingage turning and linear

organization.
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5.3.2 Interaction functionalities

Index was in most cases used when a user searchadspecific subject. There
were no problems among any of the users findingltlkex-button. When we
asked a user to navigate to a specific place imévespaper, the Index was used
by almost everyone. Situations where Index wasusedd occurred when they
already were in the right section for the topic asgked for. In those cases, they
used the sub section links at the bottom of thes pastead.

The thumb was used to navigate page to page ige paning. When users
were given a task to navigate to a specific paggey havigated through different
sub-section links to get as close as possibled@é#ge, and then used the thumb
to navigate to the demanded page. The sectionnsyty, B, C and D, was not
fully understood. Some of the users did understdoain directly when they
started to use them, others had to ask or be otsttuto understand the full
potential. When we asked a question of a speapat and the user remembered
where it was located, the section buttons were usstdntly as hyperlinks to the
different sections. They worked as a complememdex.

The sub section links were used when the user sed either Index or section
buttons to navigate to the right section. The tisen used the sub section links to
navigate to the specific sub section. Exceptionseweases when the users
already found themselves in the right section. Tthey navigated directly with
the sub section links. Some users expressed afoesdme kind of navigational
aid on these links e.g. highlights in the curraun section, i.e. intensifying the
current sub section link. Those who identified tkelres as frequent Internet-
users used the NT-logotype directly without questig or thinking when they
wanted to navigate to the first page or on our estjto do so. The other users
navigated to the front page with section buttonrAhwough Index and then the
link to the first page. When we in the second s#ssf the first test, asked those
who did not use or find the NT-logotype if they twdind any other way from
the one they previous had used, they all foundlithkeof the NT-logotype and
related it to the Internet. One person queriednided of navigating back to the
first page/ front page.

The users in our second prototype paid more atternt the Thumb and page
turning. At first they thought it was used for “jpinto different sub sections,
which was displayed in the bottom of the newspafersimilarity to hyperlinks
on the internet” they said. After a while the usénsall cases, figured out that it
was a page turning function and thereby realizedl ttey navigated as in a real
paper newspaper. The logotype link in the uppérckefner was discovered by all
users during the second test. They all associatedth the Internet and gave
positive feedback about the function. When thegdalisred that the front page
articles were hyperlinks, they liked the functi@nd by discovering this they
looked for more such functions.

12



When the users from the second test retried tHes tas the first prototype,
which had all the navigational aids, they used satisn links or section buttons
if they remembered the location of the specifizéssf they did not, they used
Index and sub section links instead. One user wlamtere choices implemented
in the Thumb, such as a button for favorites aisd al list of the sub-sections as
an extra feature. One of the users queried betilication of the newspaper
content on the first page in form of a small Indesimilar.

5.3.3 Navigational aids

When the users navigated around on the prototyiey, relied on page numbers,
the highlighted section buttons and the subsetteading as aids for orientation.
The highlighted section buttons were used by sofrteeousers to identify their
location in the different sections. The subsectieading was used frequently as
a navigation aid by all of the users. When we asked specific page number to
navigate to, half of the users (four of eight wha this specific task) used Index
as an overview to navigate to the page which waseskt and then used the thumb
to navigate page to page until they entered thet nigge number. The page
number indicator gave different comments and thtaigBome of the users
wanted them to present the whole newspaper, whhere wanted them to
present the different sections e.g. page 4 of 1&ution B instead of page 4 of
72 for the total amounts of page numbers. Althoogtst reactions were that
page numbers in any form was essential for thegaéien (or as a navigation
aid). On our question, “can you tell us where yoel ia the newspaper?” all but
one answered a page number instead of an ideaiofldlcation with help from
the bar. The only one who answered different looely on the bar to get an
idea of his/her location. In the first test, thenssdid not take notice of the bar’s
existence, though with further questions of itsdsee¢he users’ response was that
it gave them a sense of depth in the newspapert &dmsments of the bar were
that it probably was needed for a more unconscioagier for supporting the
deep.

On our second test we removed vital element inptio¢otype, e.g. important
landmarks, which decreased the orientation tremasigoThe users had no idea
of the newspaper’s size because both page numbdrtha bar were removed.
Almost instantly they felt lost and confused. Thaimnavigational aid they
could localize them self with was the Index. Indems used frequently to
navigate through the newspapers different pagéslear and sections, compared
to test one where the users used the Index in lsesgations. We had also
removed page numbers on the Index page, which mddeder for the user to
determine the size and different subsections. Tbeyld not know if the
newspaper contained fifty pages or two hundred @age

Due to the lack of orientation objects, the usesepbed the pages more
meticulously and two of them discovered that thst fpage had an “A” marked
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after the newspapers heading. When they later tethdex, they realized that
the newspaper consisted of four sub sections naddl C and D. The thing
they questioned was that only the “A” section waarkad on the first page and
the other three “first pages” (section head pagad)no such indication.

Due to the lack of page numbers, four users asikelighlights on the current
subsection that they entered. They thought thabitld be helpful if the location
was highlighted as a clear indicator in the bottfreach page. Two users wanted
to place the subsections on the top instead, antinced with explaining that
maybe they thought so because of their frequentofigbe Internet. All users
navigated by using the hyperlinks at the bottomerarless throughout the entire
test, especially during the last questions whelry tied become more familiar
with the prototype. When trying the first prototypleey pointed out the bar and
page numbers as very important orientation aidd, @nusing them they could
give exact specifications of their current positiorthe newspaper. Especially by
using the page numbers, and in second hand thasban enhancement. Two of
them wanted additional orientation aid in form bé tcurrent subsections total
pages, for example; sport 1 of 5 with the totalgpagmber as well. When we
mentioned that a real newspaper could consist o6 B0 pages the all preferred
sub section page numbers instead of total.

6. Discussion

We have examined the need for navigational aidsnwkading news on an e-
newspaper artifact. The challenge has been to olewhavigation solution that
supports both the sequential organization of pdimewspaper, with a beginning
and an end, and hyperlinks of the web. By combinirege two approaches we
enable to give an added-value experience to fugtmewspaper adopters.

Legibility can facilitate people in their creatiaf cognitive maps (Lynch,
1960). We developed our prototype upon Lynch’s Q96/e elements of paths,
districts, edges, landmarks and nodes. In our,testst of the test subjects
seemed to identify our division of districts andbsiistricts. Probably, this
depended on our prototypes’ similarities with thimged newspaper, concerning
page layout as well as organization. Golovchinskgt &hignell (1997) discuss
that newspaper layout and usage are familiar, andherefore serve as metaphor
through which similarities of the printed medium ynhe mapped onto a
computer user interface, or in this case, we agpghe newspaper metaphor onto
our prototype.

Some test subjects had problems to identify whigh-section they were
currently in. In our prototype the edges of the-didtricts was defined only by
the topic shown in the header. If we had highlightitge current sub-section, the
location might have been clearer for the navigatoris possible that the
relationship between the different sections andsadtions was a bit unclear.
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This is because the hyperlinks to the sections wkeed at the top of the page,
while the hyperlinks to sub-section were placethatbottom of the page.

With Lynch’s (1960) elements we wanted our navigato experience a sense
of place or resemblance to similar environmentshair first contact with the
prototypes. In our case, none of the users had pxperience of NTwhich did
overthrow their legibility a bit. They had to relwlitheir conceptual map with
small scale changes in identity and structure isf plarticular newspaper but as a
whole the structure was very similar to an everydasgwspaper. Earlier
experiences (Carroll & Mack, 1985) and prior obggirknowledge (Dix et al
2004) can ease the learnability and facilitate dbestruction of cognitive maps
(Lynch, 1960; Rovine & Weisman, 1989). Importanhtie is that the navigators
only got about a minute to get familiar with thetatype after which we begun
to ask questions while also giving them tasks téopen.

The different sections are accessible through ¢eéan-buttons (A, B, C and
D). These paths were not obvious to all the usEmns. users that did not try the
section-buttons in the beginning minute later el their functions when
looking through Index. We believe that this occasaxcurred because of the
unfamiliar structure of NT. There might have beeasier to comprehend the
structure if it was the local newspaper. Lynch (@98escribes path as familiar
routes by which people can move around to diffetecations, and in this case
the lack of familiar routes made the users unaeméiwhich path to choose. One
interesting point occurred when we tested the fthyeototype. One of the
navigators discovered a consistency failure thahagnot thought of.

On top of the first page directly after the newsgrapheading the section was
marked with a big “A”. With no other referencesytspotted this, and when they
later on realized (through Index) that the newspajasisted of four sections
they lacked such indications on every sections fiege. This is a sign of spatial
knowledge (Vinson, 1999) and illustrates an exantipée users heavily rely on
landmarks in new environments.

When using the flawed prototype the elements thatewmissing became
obviously visual for us but clearly missed by thavigators. They became
confused and lost all sense of legibility, whichnkiz (1960) points out as
essential for the creation of cognitive maps. Thed they requested most during
the flawed test was the page numbers, which togeitie the bar in the header
conceptualize the implemented landmarks. Also abjd&e the highlighted
current section and the sub section topic shownthe header served as
landmarks. These landmarks were not missed in dmeessense as previous
mentioned landmarks in the flawed test, but witht@iype one, they served their
purpose and gave the navigators more control of émeironment.

The navigator’s initial contact with our first padype was positive and they
comprehended its purpose while they clearly did redct likewise when
encountering the second flawed prototype. We wathtedhavigators to get some
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sense of control of the environment by them setheut our interaction or help
in the beginning of the test phase. When they neiced the resemblance with a
traditional printed newspaper, considering layauticles, sections and structure,
their conception increased. They started to se&wchnformation they were
interested in e.g. sports, culture and local newsthey took the same “roads”
and “buses” as they normally do, they started ta,gahat Dillon et al. (1993)
call route knowledge. One thing we were interestedas which search strategy
phases the navigator went through during the Addfirst they explored the new
environment as a whole, relying to prior knowleadeavigating other artefacts
and newspapers, then transformed the new inpwnafnharks to different point
of references. After that, they seemed to go thnongive and primed search
(Darken, 1995; Darken & Sibert 1993; 1996) depepdin which task was laid
ahead of them. Further we got request in form ohes&ind of change in the
pages/sections that they had already been in.cbhilsl be implemented and used
as a feedback for the presumptive users.

The method we used came out well and we were mleagh the results, but
added some elements and changed it in a way taffitesearch better. With our
guestions, we insured that the navigator usechallelements of the prototypes.
When they had tested the flawed prototype we lemthry the first prototype to
observe and discuss their reactions.

7. Conclusion

The creation of a new medium with navigational afdsm the world of
newspapers and the world of Internet, have prowdpetboth a challenge and a
learning process. The way a user creates his/tggritoge map for the ability to
navigate unfamiliar environments have proven todry important even if the e-
newspaper continues to have the look and struaitire regular paper based
newspaper. The navigational aids that we have defste supporting a user’'s
navigation, in both a linear way and through hyip&d, have been well used. We
have identified, as we think, some essential asp@gtthe importance to indicate
the edges on districts i.e. subsection links. Tlere should be some type of
landmark that shows in more detail where, in aigeatr subsection, the user is
located e.g. page numbers for the specific searoa highlighted mark which
indicates how far the user are in a specific sact(@i) Index or a table of
contents should be implemented, so that the us#y ean get a good overview
for the news presented, as we noticed, the usertheendex function frequently
for different search strategies and for navigafasj to different locations. As we
point out, for keeping the linear structure andyegise the user a chance for
localization, page numbers are vital, no matténefy display the total amounts of
page numbers or for the different sections onlye bar, as we call it, may not be
what the user needs most for the ability to naeigaut for an unconscious
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matter, as we have seen, it does create a defitk mewspaper.

Finally, we have achieved the challenge to cregteototype which supports
the sequential organization and the opportunityaeigate via hyperlinks, where
the users not only have expressed the feelingaafing from the beginning to the
end, and in fact a sense of page turning, butthlssimilarity of navigating the

web.
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