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ABSTRACT
Inthispaperitisarguedthattherearemanyaspectsofthe
user-hypa'text intention that represent warheads to theuser
whilst navigating in a hypertext.

To promote a better understanding of the role of those over-
heads. a framework which facilitates a systematic analysis of
the interaction is proposed.

Ihe main contribution of the framework is the simplicity
achieved both in the description of the interaction and in the
discussion of related overhead problems.

KEYWORDS: Hypertext. User-hypertext interaction. Cog-
nitive Overheads.

INTRODUCTION
Hypa'text depends on theuseof the information with freedom
and intelligence [19]. The same freedom that makeshypertext
so unique and interesting is. in part. responsible for its most
notorious problems: disorientation and cognitive overhead.

The process of interaction with a hypertext system embeds
cognitive activities that add to the overall efiort needed to
carry out the goal task.

A framework which explores factors leading to disorienta-
tion and cognitive overhead has been developed [21] and is
presemedhae. Itisbasedon thecyclicinw'actionbetween
use and hypertext system.
1hisfollowingsectionsinthispaperdiswss theproblemsin
gaia'al. analyse the use-hypertext interaction. detail cogni-
tive ova-heads. present the proposed framework and give an
example of its application.
PROBLEMS
Thereseardidesaibed inthispaper wasgeared towardsun-

' the disorientation and the cognitive overhead
problemsfaeedbyausuwhminta‘actingwithahyputext

system. Thesemnotminorproblemspresentonlyinisdaed
systems. nor resulting from the limitations of eturent tedi-
nologyandresearcln OntheoontraryasConklins-uggsts
theseproblems“...seem tobeendemictothefimdamnal
oonceptsofhypertext. . .andthatmayinfactultimatelylimit
the usefulness of hypatext [9]."

The relationship between the problems ofcognitive ovahead
and disorientation is strong and direct: part of the discrim-
tationfaced by theuser incurrmt systems is cmsed bythe
cognitive overhead imposed in the navigation.

Disorlemntion
Disorientation has been regarded as a natural consequence of
the user navigating in large hypertexts [19]. More spedii-
cally. Conklin has defined disorientation as: “the tendmcy
to lose one’s sense of location and direction in a non-linear
document” [9].

As far as the anrent hypertext technology is concerned. a
myriad of aids have been proposed and implemented. Some
authors believe that usasjienefit from a structured document
as an aid to reduce the disorientation problem For exam-
ple. Akscyn er al. comment that the hierarchical structme of ~

the hypa'document. typical in KMS. helps uses to built a
coherent mmtal model of the database [2]. Brown. indeed.
states that “a strong hierarchical backbone certainly helps the
reader to mien himself" [7].

Therole of graphical browsing tools. whichpresmttousa's
the stnicture of the hypedwummt has been discussed in
theliterattne. OntheonehandHalaszarguesthatitisa
reqifirernmtforahype-teutsystemtobeabletoofierthe
usaamaprepresmfingwartofltheundelyingstrucnneda
hypedoammt [13]. OntheotherhandAdssyneraLsugpst
thatasnmghia'ardticalbadrbonemakesmarginalthenead
hammhmapm.
Metaphorshavebemwwelyusedinhypawrt: theaimisto
hdpthensubymfingsflwflnesandintufacaswhirt
reseanbleknownelmts. Oneofthemostwidelyuaedis
then-avelmwhueflteusaisaaidtobenavigafingflie
hrypfidommthsywaalgaphitgalhmngtodsamdmeave wading user ‘ metaphms
firinstaneeinNoteCardslB].

map

Anodmoomnmmetaphormothinsystemsandappliatims,
isthebookmetaphor.used,forinstanoe.in8upubookl24]



and Hyperties [16]. BothNoteCards and HyperCard [3] make
extensive use of the card metaphor.

Cognitive Overhead
Itis normally the case that reading learning and understand-
ing the contents of the hyperdccument are natural cognitive
processes whichaieneededtocairyoutthegoaltaskwhen
navigating in a hypadocument.

The large number of navigational choices and associated de-
cision making processes. intrinsic from the technology.is re
gardedbyConklinasengaidainganovaheadontheieada’ s
decision-making processes In this context, Conklin has de-
fined the cognitive overhead as: “the additional chat and
concaitration necessary to maintain sevaal tasks or trails at
thesame time [8]."

When commenting on the risk of presenting the user with
too nmch detail. and therefore causing the cognitive ova-
load to arise. Baird states “Overload results in loss of clarity.
irritation. difliailties with mental processing and should be
avoided” [4].

Accordingly, Wright remarked that “there is evidence that
even changing screens to access information only a click
away can impair memory processes" [31].

As far as the problems of cognitive overhead and disorien-
tation are concerned. most of the research carried out so far
has explored the hypertext technology as the hyperdocument
by itself. The interactive aspect of the usa—hypeitcxt inta-
action has been somehow regarded as a detail of particular
implementations.

USER-HYPERTEXT INTERACTION
When refaringtotheinteractiontheusahaswithahypertext
system, the metaphor gaicrally used in the literature is that
the user navigates or browses through the information by
selecting those links which are interesting.

In such a scenario. an interactive session could be described
asasequaiceoflinkselectionsalongwithothanavigational
opaations.suchasbadrtradringandstiingseardiing. Fadi
ofthelinkselectionopaationspaformedisanimpa’tantunit
cfthenavigationsequaicethensagoesthrongh: without
thelinkoptionsandnavigationwhaethensafi'eelydiooses
amonglinks.thaeisnohypatertt.

Accadingly.theseccndarynavigafionalmodes(sudiasbook-
madrs. historylists .badrti'adringandsearcliopaations)avail-
abletothensaareprobablyasimportantasthelinkselwtion
alternatives. Hrstlyjiqprmotetheimdastandingofthe
embedded hypatext snucmre. and thebuildingofa cogni-
tivemap. Secondly.theyhelptheuseistobecomea'iaitated
whaitheyaielost.
Asmarkedinthefitaannethepucessofnavigafionan-
bedsovaheadsintheusas’ cogiifiveprooesses. Improving
dieusabilityofhypatextsystans. asfarasthensaintaface
is ccncanedJeqmies adeqrunderstandingofsndiwa-
heads. Toundastandtheroleoftheseovaheads. fincusimist
be given to the usa—hypenext intaaction

r
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I. identification ofbrowsing alternatives

2. choice ofone
i

3. activation oftlie correspomm operation
3

4. analysis of the result

contez‘reaultt‘ng

Figure 1: Transfer ct eonbxts In the UCST

Transfer of Contexts h Interactive Systems
In the spectrum of interactive systems. whenever a user re-
quests thesystemtoexecute atask. itcan be said that thenser
faces two contexts: the context existing before the request.
and the context existing when the user has available the re-
sults presaited by the system This transition is referred to in
this paper as transfer of contexts.

Transfer of Contexts In Hypertext
Intaacting with the system. and thus dealing with context
transitions. is likely tobe the main activity of a hypertext user.
As an example, a user. when selecting a link. is transfered
fiomthecontextcontainingthesourceofthelinktothe
context containing the destination of the link.

The cognitive effort demanded for overcoming the associated
transfaofcontexts isrepeatedateachnavigationalopaa—
tion. Additional effort is needed to perform the opaatiai
itself. which includes dioosing amongst alternatives and the
activation of the correspondent operation.

Mththepurposeofanalysingtheovaallefiatcontainedin
thetransfaofcmtextstheqrclicsetoftasksissmdiednut.

Thencer'aCyelleSetot'lhalis
Whilstnavigatinginahypadoarmatktheusapafam
tasksinacydicmodeasillustratedinfigurel.’lhisUser's

Cyclic SetofTasks (UCST). asthecycleisreferredinthis
papa. carespondstoopaflionswhichleadtotheoccmraioeofone transfiaofcmtcxts.

Iheqdeabstractsthesequair'gopaationswhidithem.malyamaiecntes navigatingtluuighdiein-
oftheh ’

linkshntalsothe wdymmmganml“

mmwnhmmmmwdbhmfimufiasfiramleGuflifie’smdeLWhnse
poposedpowssmdelindndesfivestages: hmatimof
acognitivegoal: aelectimofaninformationcategay: er-
nactionofinformationzintegratimwithpievimslyam‘acted

information; and recyclinguntilgoalis achieved [11].



OVERHEADS IN THE INTERACTION
In this section. the steps which compose the UCST are used
as aguidetodiswssingtheoverheads imposedontheuser
during navigation. The discussion is not exhaustive. but in-
stead focuses on thoseoverhwds most related to an operation
which leads to one transfa of contents to occur.

. identification of the browsing alternatives
Inorda'tonavigatehypertai—lfiamrhasremarked that
flheusemustusevisual. mmtalandphysical skills tomog-
nizethoseobjectswhidmeornotassociatedwithlinks”[l7].
ltisintrinsicinhypenextnavigationthattheusehas. at
thebeginningofeadtcydetochoosewheretogonext.
Although this repetitive choice is one of the principal selling
points ofhypertext technology. the related processes embed
some overhead for the user. concerning the navigational task.

Theproblemofproperlyindicatingtotheuserwhat slink
means (i.e. why it is where it is and where it leads to) has
been refereed by Landow as the rhetoric of departure [18].
Related work has already stressed the importance of the “op-
tional hypertext information be clearly signed. immediately
accessible. and unambiguous" [25].
An associated problem is the one of linkitis. where the pre-
smtation of too many links is an additional burden for the
user [30].
Some of the overheads corresponding to this first step of the
cycle are listed next.

0 Identification of available links
Ineach stepofthecycletheuserhastoidentifywhatthe
available links are. Although hypertext systems designers
struggle to create clear and unobtrusiveways of indicating the
presence of the link (as recommended by Hardm‘an [15]). the
idmtification is a task that has to be done. Irler and Barbieri
observed that the presmce of the link indicators implies, by
itself, cognitive load on the process of reading the text [16].
0 Identification of the link type
Most systems have at least two distinct types of hypertext
link. Therefore the user has. what identifying a link. to
distinguish among the available types. to reckon what the
resultinginformationwwldbebefa'edecidingwhethecr
nottoselectthelink. lnthiscontexhkadahasuitidned
thelinkinhypetext whidtdoesnotgivetheusamough
informaticnonwhatthemultoftheselectionis [23].
Theimponanceofpropa'ly indicatingthevariouslinktypes
hasbeenemphasizedinthedesignofseveral systems.asfcr
‘instanceNoteCards [13]. KMS [2] and UnixGuide [6]: itis
also one cfthe design recommendations given in [12]. As
anexampleoftheefiectsofineficiuttlinktypeindicatim.
Nielsenhascomnmtedcnthefiusaaticnfscedbyusersof

an early version of Hypertext’87. when two distinct types
mindicatedusingthesametextualfimlwl.
0 Identification of the source contest ofthe link
Anovaheadmayberelatedwiththeprooassesotfundustand—
ingthesourcecmteattialink. Thisisbscausebothtextual
ndyaphicindicatasmaybeambimoueevmifcuefill au-
thorshiptechniquesareadoptad. haudtasimationthenae
hastoworkoutwhatesactlyslinkrefesto.
Whalinksareindicatedbymemsofsmallgraphicicmsicr
instancetheusermayfinditdificulttodecidewhatexactly

theiconrefers to. lntermedia [32] linkmarkers arean exam-
ple where. since the author may place the markers anywhae
inthewindow.thesemantics ofthelinkmay notbeobvious
for the reader. An example was given by Shneideman excl:
"in amapcftheUnited States. does spartictflariccnrefer
guy toNew YcrkCity. crto theemire stateofNew York?”
7 .

_ 0 Identification ofpossibilities other than links
Most systems ofler otha' alternatives to link selection. re-
faredtoassecondarynavigatim modes. lhese possibilities
havetobeaccwntedfa.astheidmtificationoftheirscope

and/or results may involvein furthercognitive overhead tn
navigation.

Under this analysis. some systems designers have opted fa
ofiaingthesmaflestsetofopaaficnspossibleso as todi-
minishtheova'head related toleamingandusingthemd-
fectively. Inasimilarapproaflithasbeensuggestedthat
authors shouldkeepthenumbmoflinksavailableatanyme
momenttoamininmm.

. choice ofone of the alternatives
Ittstheessenceofhypestexttechnologythattheusahm
the opportunity to choose. with freedom. which aha-native
to take. Overheads cmesponding to this second step of the
cycle are discussed next.

0 Cognitive monitoring
As a consequence of the freedom afforded by hypertext. the
userhas tomake frequent and importantdedsions as part of
thenatural way ofnavigatinginthehyperdoarment. Asnoted
by Rouet. these decisions require some cognitive monitoring
some awareness of the ongoing comprehension process [25].
The coglitive monitoring process. added to all the processes
involved in the choice of alternatives during navigation. im-
ply overheads on the user’s processes.
Seven! aidsaimingtohelptheuseronthechoiceofalta—
natives arecitedinthelitaamre Oneexampleis thepre-
sentaticn of a brief desa'ipticn of the destination article by
Hyperties. giving the user the choice of whether to transfer
or not to that article [26]. Guided tours facilities available
inmanysystansaresnexampleofu'yingtohelpusasby
redudngthenumbuofdioicesmrevendwosingapartimlm
nodeon theirbdnalf.
o User’s commitment
Anoverheadnsociatedwiththispointofthecydeisthe
user'seommitmenttothedioicetobedcne Itis aburden
totheusstobeccnseiousthahcncetheselecticnispa-
famed. theresultingcmtextwillhavetobeanalysedbefore
cladding whedser to onetime or not tlnough that brand: in
thenavigatim.
o Undo procedure
Asfarsintcactivesymatecmcanedmndoisavery
impatmaidftrthu'rusabilitym] Dolllddntldbenuie

_

availablebythedasignull].
UM.'. ofnavigancnal

‘ opsancns' inhypctextisacrnaal’
pantmpmtungdteusutouplaethehypudoaxmt.
Indiecaseoftheuaudeddingnottocnntinnetlu'ougha
ltandtinthenavigafionaflcadwfingalinkmeundooftlfis
sdecfimwinhavetobeacfivmnisisanoflmcogifitive
compronflseindwuavigafimzinMiffltcundopmcedwe
istoodemandingtheusawillhereluctanttoexplore Meally.



the undo of each operation should be easily achieved so that.
instead ofbeing aproblam.totheuser it should represent a
stimulus for the user to explore

. activating the command needed to carry out that choice
Kacmar observedfiiatthe activationofahnkalsorequires
from the user visual. mental and physical skills [17]. In the
contextoftheUCST. theactivaticnofalinkis an important
operation not only because it represents the main interface
betwemtheusaandthesystembutalsobecauseitisa
repeatedly used operation. Thaet‘ore it should be easy to
use. Theuser. afteralearningpmod. shouldbeableto
perform the operation automatically. The same principle
applies to the secondary navigation modes. as fa instance
backtrafimg and the selection of landmarks
In thecontextoftheenvironmmtinwhidr thesystemisun-
bedded. it is convenimt for the navigation related operations
to be integrated with the rest of the facilities available Such
integration would represent a step towards helping the user
to operate the overall system with the minimum of efl’ort.
0 Knowing how to activate the chosen alternative
The user has to know how to go about activatingeach ofthe
available alternatives. This is. in itself, an overhead on the
user’s cognitive processes.

. analysis of the result
The Eyecuve of ihe use in activating a operation is. ulti-
mately. to access the information contained at the end of the
link. After having activated the operation. the use: is likely
to encounter and have to overcome yet further overheads be-
fore achieving that objective. Two of these ovaheads are
diswssed next.
0 Temporary disorientation
When a transfer of contexts occurs. the user faces a situation
of momentary disorientation before being able to access the
contents of the destination informatim. This type ofoverhead
is referred in this paper as temporary disorientation overhead.
Oneofthefirsttasksfortheuseristoidentifywhatthenew in-
formation is. and what information is no longer available. In
a frame based system like 10118 the idmtification may repre-
sentastraightforwardtaslc inmost (navigational) operations
thewholeframecmtainingtheactivated linkisrqilaced by
thenew frame.
In a nmlti-window platform. as for instance NoteCards. the
userhaseithatopositionthenewwindowfirsflandditional
overhead: tofindaconvenimtposition)atorecognizewhat
thetargetwindowisfinsinrationswhmethesaemhasmany
windowsandthetargetwindowisalreadymthesaear: the
systembringsthetargetwindowtothefa'egmmdaudflash
itfaaninstant).
Situatimswhuetlrenewinfamationisinsu'tedinsitu.”
fathereplacebuttoninGuidelflmayalaorqnesmtm
ova'headfa‘theuserwhenitisnecessarytorecognizewhat
isorisnotnewafiertheinsetionhasbemdone.
Shneiderrnanetalxefctothisafldredismimtatimreaders
olfahyperwrtinwitablyfeeleadrtimetheyn'ansvcaea
link" D6]. and suggest landnndts and! as the title of the
frames as an aid toovercome suds adisoriauatim.
0 Understanding the relationship established by the link
Asmecanexpect.thisphaseinthecyeledoesrequirecog-

nitive attartion. The use has to idaitify what rdationship

exists between the source and destination information pre
sented. a relationship which may not have been left totally
clearinthecontextcontaining thesourceofthelink. Prim
tothat.itmaybenecessary fortheusertounderstandwhat
thedestinationinformationitselfmeans. Thetypeoitheef-
fortneoessary fortheusatoperformdretaskdepmdsnot
only on the information contents but also on the into-face
characteristics. asreportedby Stark [28].
Thenextstepistheintegrationofthenewinformatimwith
the previous informatim as a whole. which will pcmit the
analysis of the aurent stage and evaluation of adiievemmt
ofthemaingoal. Asaresultanew cyclemayornotbe
initiated.
Landow’s rules for authas [18] are mostly concerned with
reducing these two ovaheads: authors of hypertextsanere-
quested to follow the principles established by therhetoricals
ofanivalanddepamneswhencreatinglinks.soastohelp
ttigmtoundwstandthesourceanddestinationconterrtsot'

INTERACTION CYCLE FRAMEWORK
Careful analysis of the user interface towards usability of
interactive systems has been suggested by many. Hansm
and Hassi. for instance. when introducing their framework
for explaining difierences in performance, states: “It was
ourhopeandthatofother systemdesignersthatabetter
system could be deployed if we paid careful attention to
the user interface“ " [14]. The same careful attention is
suggested by Dillonin theconterttof hypertext systems. when
he reminds system designers that “even in such systems. a
user stillultimately interacts with a machine” [10].

The absence of a detailed analysis may lead to wrong assump-
tions on the users’ efiort in dealing with the interface. For
example. in a study reported by Boyleet al. the multi-window
interfaceofNoteCards was expected tohelp theusers tofind
the information. The results showed. however. that an invase
condition occurred [5].

Tofadlitatesudrananalysis. thispaper proposesaframe-
worktodesaibetheuss—hypertext interaction. The frame-
wakptesartednextisdividedintotwolevels:

o the nuts lard. interaction cycle.
qumce desaibed'm the User Cyclic Set ofTasks:
o theinna'level. interactiontable. detailingthestepsofthe
inteaction.

Theobjectiveoftheframeworkistopa-mitthemta'actim
bedesaibedinasysternadealthmghinformal. way. The
dedpfimprmmdinthisfmfacilitatesdrediswssim
offlrecognitiveovaheadfactorsdesa'ibedearlia'infltis

POPC-

mm‘lheUserCytlicSetofTashpresmteddreinta’acfioninmemmgwmmum“visualization aequarce pertained the
unmandtheresultingn'ansficofconm.

by

Withdraaimofpovidingaframeworkwhidrpumitsa
deepu'analysis. amedranismtodesmbesystematicallythe

tomeae-



cycle of tasks is proposed: the lnteaction Cycle. illustrated
in Figure 2.

Initial context

Browsing alternatives

Interaction Table

Resulting context

Figure 2: Interaction Cycle

The Interaction Cycle framework is composed by four items:

0 Initial context: this item describes the overall information
available to the use at the beginningof a cycle;
0 Browsing alternatives: this item lists what the navigational
alternatives are;
0 Interaction table: this item describes the steps involved in
the interaction sequence within the cycle (see next section);
o Resulting context: this item deseibes the overall informa-
tion available to the user at the end of a cycle.
The discussion carried out in these items focuses on the cog-
nitive overhead problems previously identified.

Interaction Table
The inteaction table is a mechanism which describes the
interaction between use and hypertext system occurring in a
single opeation.
To illustrate how the table presents such a deseiption, a
generic opeation of selecting a link is taken as an example.
From the point of view of the use. the table must detail the
sequence whee the user:

1. chooses a link among the browsing
alternatives;

2. activatesthelink;
3. obsevestheresult.

Itispossibletoenvisageasimilarsequeicefiomthe‘point
ofviewofthesysten”:

1. waitstormeusertoselectalink;
2. getstheinformation requested;
3. presentsit.

Theinteactiontableconespondingtotheuse—hypetext in-
teacticn indicated above is:

user 1. (diooaes onelink >
2. activates the link

system 3. <gets the information requemd>
4. presents requested information tonser

use 5. <analyses result>

Only a minimum number of the steps involved are listed in
this Inteaction Table. This was done with the objective of
introducing the following notation and conditions:
0 the sequence corresponds to an interaction between a use
and a hypertext system:
0 beforethesequence starts. theuserisnavigatingthrwgh
the hypedocummt and is presented with the Initial contest
of the interaction cycle;
0 bytheeidofthesequeicetheusehasanalysed andun-
derstood the transfer ofcontext which has occurred. which
corresponds to the Resulting context elemeit of the Inteac-
tion cycle.
0 thenumbesindicatestepsinthesequencemsedfefurthe
refemce; '

o phrases within angular brackets “<" and “>” refer to a
user’s cognitive process or a system’s processing task. which
eerelatedtothesequeicebutarenotsemby theotherpatt

In thenext section itis presented and exampleoftheuseof
the framework.

EXAMPLE: SELECTION OF A REPLACE BUTTON lN GUIDE
As an example of the use of the framework, this section
presents the inteaction cycle associated with the selection
of a replace button in Guide. The example uses the UNIX
version of the Guide hypertext system. an analogous situation
could be applied to the InfoAccess (OWL) version available
for pesonal computes.
0 Initial context:
The use is using the system to access a Guide hypedoai-
mentsevingthepurposeoftheUNDimanual pageforthe
commands rm and nndir. aspresented inFigure 3. Thecon-
tmts of the field DESCRIPTION has been expanded, and the
Initial context consideed hee is preseited in the figure.
0 Browsing alternatives:
Consider only the options concening link selection. i.e.. the
activation of any of the buttons. The use has available
the replace buttons (indicated in bold font) Example and
explain as well as the-glossary buttons unlink. sting and
wn_'tepermission (these are indicated undelined in the figure).
Otheopticnswouldbe.fainstance. thecommandsonthe
mu bara positiming the aeoll bar.
0 lntergtion table:
user I «homes to select explain inWare 3>

2 positions mouse cursor over button
3 presses left mouse button

system 4 highlights button text using reverse video
5 sets cursor pattern to indicate button type

user 6 release: mouse button
system 97 removes highlight

8 sets cursor pattern to indicate ”wait'
9 removes button text
10 tnsem replacementtextas inFigure4
II flashes replacement text (Visible portion) using

reverse videojor about one second
12 sets cursormrntonormal

- atep3
lftheuse.insteadofholdingthebuttmdown.quidrlyclidrs
mommsebthhesystenstillexewtessteps4and5.
ansingthebuttontoflash quickly.
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Figure 3: A Guide screen containing replace and glos-
sary buttons

- ste 6
Rte 583?

may. while holding the mouse button down. move
the mouse cursor out of the highlighted area to abandon the
operation.
- step9
It is possible for the author. by using a mechanism called an
enquiry. to specify an areabigger than the text of thebuttonto
beremoved beforethe testis inserted; as aresult. it is possible
to have sources for links that are larger than the button text
area
It is also possible for theuser to set an option which specifies
that, instead of being removed. the button text is maintained
andhighlightedsoastoindicatethatithasalreadybeen
expanded.
— step 10
In the example the document appears to expand as the pre-
vious text is scrolled down by the insertion of the new text.
Situations exist. howevu'. where the text in fact shrinks be-
causetheinformaticnmovcdinstepfislarguthanthe

informaticninsa‘tedinatep 10.

- step 11
Thepmposeoftheflashmg’ istogiveanimpiessi’‘onofwhat
thenew mfcrmati''cnis.
o Resulting context:
The expanded paragraph details the information previously
contained.as showninFigure4.
o Relatedoverheads:
- identification ofthe available links:
Aldroughthelinksareembcddedwithinthetext. theyare
quitevisiblebecansedthedistinctfcnttypesused. his
possibletouseothcfimttypestoptesmtthencrmaltexuthe
aratlsorhas tousemdmaomcaswithcaiesoasnottoaeatea
cmgestedviewfirtheusmmakingtheavailablelinksme

difiailttoidmtify.
- identification ofthe “types:
Asfiewlinktypesateavailableand aredistinguishedbythe
useoffonts. theidmtilicatimofthetypeisnotaproblem
afterpropertraining.

Figure 4: The replacement hxt associated with at-
plain has been expanded.

- identification of the source anchor of the link:
Such identification is not a problem in this case. where the
anchor coincides with the text of the button. nae identifica-
tion may be more difficult. however, in cases who-e enquiries
are used to determine which area of the text is going to be
replaced.
- identification of the source context of the link:
As in theprwiously analysed systems. it is an important task
for the author to create contextual information which helps
theuset todeddewhethercrnot toselect slink. as well 5
fully understanding the relationship established.
- identification ofpossibilities other than links:
Other browsing related operations available are related to
accessing information out of view. through the use of the
command for paging (Down/Up) and the scroll bar. as well
as the search command (Find).
- activating the command needed to carry out that choice:
Although having considerably distinct results. all types of
linkinGuideareactivated by positioningthemousecursa
overthehuttonandclidtingtheleftmousebuttm Ihenefae
thiswouldnctrqnesmtapmblemtoaoaineduse.
- temporary disorientation:
Withtheappmadiofinsatingthenew informaticninsitu.the
usahastoidmfifywhatinfcrmationisnew andwhatisnot.
(Whaianenquiryisused,theuseralsohastoidenfifywhat
hasbemmoved.) 1heflashingofthenewlyinsertedinfa—
nation is done so as to help this identification. Nevertheless.
it may still be a nutrient.
Afinflmpoblmmltsfiomthesuollinginterfaceadopted:
ifmlypartofthenflrinformaticnismviewwccanseit'u
toohigtofitintoflteammtwindow).thenserhasnowayof
knowingfliewholeestaitandlaccntents ofthenew infir-
matica a (nice.
- transferofcontexts: '

Partoftheinfiumaticnpresmtedinthemfltingcnntextm
intheaomcecontext. ‘lhenseris. thesis-e. abletoaeethe
newinfiumafitnasacmtinuaticnofdieinfcmatimavail-

able previously. This situation helps the use to undestand
the relationship established by the link.



Ihehierarchical structureembedded in thereplacement scheme
—- thenew testis alevel lowu'in thehierarchy —-isanother
factor which helps the use: to understand the relationship
between source and destination of the link.

Conclusion
‘Iheworkreportedinthispaperhasbeenmotivatedbythe

observation that in many drmmstances the user-hypertext
interaction does demand efl’ort from the uses.

Ihe proposed framework helped with the description of a
typical interaction operation in hypertext. and also ambled
the analisys of several ova-head situations imposed on the
user when using the operation described. Further examples
ofthe applicationofthe framework to the analysis ofKMS.
NoteCards and HyperCard is described in [21].

The systematic analysis pamitted by the framework may be
used to orientated the design ofnew interactive operations in
hypertext. This has been done in the work described in [21].
where the framework also helped the definition and analy-
sis of the alternative navigational opaations (their empirical
evaluation in presented in [22]).

ACKNOWLEDGMENT
This works was developed at the University ofKent at Cater-
bury. UK. while the author was a PhD student under supervi-
sion of Prof. Peter J. Brown. The work has been supported
by CAPFS~BraziL

REFERENCES
1. G. D. Abowd and A. J. Dix. Giving undo attention.

Interacting with Computers. 4(3):3l7—342. 1992.

2. R. M. Akscyn. D. L. McCracken. and E. A. Yoder.
KMS: A Distributed Hypermedia System for Managing
Knowledge in Organizations. Communications of the
ACM. 31(7):820-835. July 1988.

3. HyperCard User's Guide. Apple Computer. Inc. Cu-
pertino, CA. 1987.

4. P Baird. Hypertext — Towards the Single Intellectual
Market. In J. Nielsen. editor. Designing Interfaces for
International Use. pages 111-121. Esevia'. Amste-
dam. 1990.

5. C. Boyle. S. H. Teh. and C. Williams. An Empiri-
cal Evaluation of Hypertext Interfaces. Hypermedia.
2(3):1-30. 1990.

6. P. J. Brown. AhypenextsystemforUNDL Computing
Systems. 2(l):37-53. 1989.

7. P. J. Brown. Dowenecdmaps tonavigaterotmdhyper-
tart documaits? Electronic Publishing: Origination,
Dissemination andDesign. 2(2):9l-1(X). July 1989.

8. J.C(mk1in. ASurveyonypa'text. lbdmicalReport
S'lP-SS6-86rwisim2.mmcelecumicsand(lompute
“lbdmology Capaatial. Austin. Tx. Deoemba 1987.
Revised vessitm of [9].

9. J. Ccnklin. Hypertext: An Introduction and Survey.
IEEE Computer. 20(9):l7-41. September 1987.

10

ll.

12.

13.

14.

15.

16.

17.

18.

19.

21.

.A.Dillon. HumanFactorsIssuesintheDesignof
Hype-media Inta‘facos. In H. Brown. editor. Hyper-
media/Hyperteu andObject~oriented Databases. page
93405. Chapman &. Hall. London. 1991.

J. T. Guthrie. locating information in documents: f:-
amination of a cognitive model. Reading Research
Quarterly. 23(2): 178-199. 1988.

K. Gygi. Recognizing the Symptoms of Hypertext
...andWhattodoaboutit.InB.Lamel.editor.Theart

of human-computer interface design. pages 279—288.
Addism-Wesley. Reading. MA. 1990.

F. G. Halasz. Reflections on NoteCards: Sever Issues
for the Next Generation of Hypa'tart Systems. Com-
munications ofthe ACM. 3l(7):836-852. July 1988.

W.J.HansenandC.Haas. Readingandwriting
with computers: a framework for explaining difl’u-
mces in perfm'mance. Communications of the ACM.
3l(9):1080-1089. September 1988.

L. Hardman. Hypertext Tips: Expa'iences in Develop-
ing a Hypertext Tutorial. In D. M. Jones and R. Winda.
editors. People and Computers IV. pages 437—451.
Cambridge University Press. Cambridge. UK. 1988.

W. J. Irler and G. Barbieri. Non-intrusive anchors md
individual colour marldngs. In ECHT’ 90 Proceedings.
pages 261 —273. Cambridge. UK. (Novemba 27—30.
Versailles) 1990. Cambridge University Press.

C. J. Kacmar. Supporting H 'a Services in the
User Interface. Hypermedia. 5(2):85-101. 1993.

G. P. Landow. The Rhetoric of H
,

'a.' Some
Rules for Authors. In P. Delany and G. P. Iandaw.
editors. Hypermedia and Literary Studies. pages 81-
103. MIT Press. Cambridge. Massachusetts. 1991.

J. Nielsen. Hypertext andHypermedia. AcademicPress.
Boston. 1990.

. J. Nielsen Usability engineering. Academic Pres.
Boston. 1993.

M G. C. Pimentel. Afrarneworkfor user-hypertext in-
teraction and alternative operations for browsing. PhD
thesis. Univesity of Run at Cantu-bury. UK. 1994.
PostScript va'sion available via anonymous fip fiun
unix.hensa.ac.uk .

. M. G. C. Pimuitel. Evaluationof altunativeoperatims
fiorbrowsinghypa'text. InProceedings ofthe HCI’94 -
People and Computers. (Glasgow. Angust23~26) 1994.

23. RRada. Hypertett:fiomte.utoemertea1. McCon-

24.
mm 1991..

I.R.Remde.L.M.Ganes.andT.KLmdmu. Slips-
Book: Anautomatictoolfiorinformationarploratim-
hypatext? In Hypertext’87 Proceedings. pages 175-
‘1‘8gMNag“ (November 13-15. Chapel Hill) 1987.



27.

29.

30.

31.

32.

. 1. F. Rouet. Cognitive Processing of Hyperdocunmts:
When does Nonlinearity Help? In ECHT'92 Proceed
ings. pages 131-140. New York. (November 30 to De-
cember 4. Milano) 1992. ACM Press.

. B. Shneiderman. C. Kreitzberg. and E. Bait. Editing
to Structure a Reada's Experience. In E. Bat and
J. Devlin. editors. Hypertext/Hypennedia Hamflnook.
Pages 143-164. Intertext / McGraw-Hill. New York.
NY. 1991.

B. Shneiderman. C. Plaisant. R. Botafogo, D. Hop-
kins. and W. Weiland. Design to facilitate browsing:
a look at the Hyperties workstation browser. Hyperme-
dia. 3(2):101-117.1991.

. EAStm‘kWhatdoreadesdotopop-upsandpop-ups
do to modes? In Ray McAleese and Catherine Green.
editor. Hypertext: State of the Art. p88“ 2—9. Intellect.
Oxford. 1990.

H. Thimbleby. User Interface Design. ACM Press.
New York. NY. 1990.

A. van Dam Hypertext’87: Keynote Address. Com-
munications of the ACM. 31(7):887—895. July 1988.

P. Wright. Cognitive Overheads and Prostheses: Some
Issues in Evaluating Hypertexts. In Hypertext’QI Pro-
ceedings. pages 1-12, New York, NY. (December 15—

18. San Antonio) 1991. ACM Press.

N. Yankelovich. BJ. Harm. N. K. Meyrowitz. and S. M.
Druka. Intermedim Ihe Concept and the Construction
of a Seamless Information Environment. Computer.
21:81—96. January 1988.



_ 012/94

; 011/94

_ 010/94

_ 009/94

_ 008/94

_ 007/94

_ 006/94

_ 005/94

_ 004/93

_ 003/93

NOTAS DO ICMSC

Serie computaeao

TURINE, M.A.S.; MENDES, M.D.C.; NUNES, M.G.V. TEGRAM:
a geometry tutoring system based on Tangram

SPOLON, R.; SPOLON, R.; SANTANA, M.J.; SANTANA, R.H.C.
Desenvolvimento de um gerador de aplicacao para simu
lacao de sistemas discretos

SAWAKI, J.; MONARD, M.C.; RODRIGUES, S.R. SABNAG: um
sistema baseado em conhecimento para suporte aos u
suarios da biblioteca NAG

NICOLETTI, M.C.; MONARD, M.C. Learning restricted Horn
clauses: some considerations on the ij-determination
concept

TOME, M.F.; DUFFY, B. GENSMAC: a numerical method for
solving unsteady non-newtonian free surface flows

TOME, M.F.; MCKEE, S. Numerical simulation of viscous
fluid: buckling of planar jets

MASIERO, P.C.; OLIVEIRA, M.C.F.; GERMANO, F.S.R;
PIERRI,G.

Authoring and searching in dynamically growing
hypertext data bases

NICOLETTI, M.C.; MONARD, M.C. Limiting the background
knowledge in inductive logic programming

NICOLBTTI, M.C.; MONARD, M.C. Learning horn clauses
using the ILP system GOLEM

ARENALES, M.N.; MORABITO, R.N. An and/or graph approach
to the solution of two-dimensional non-guillotine
cutting problems


