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Abstract

We present the rst study to explore the use of out-of-tutieiiaction in websites. Out-of-turn in-
teraction is a technique which empowers the user to supppligited information while browsing.
This approach helps exibly bridge any mental mismatch estwthe user and the website, in a manner
fundamentally different from faceted browsing and sitegg search tools. We built a user inter-
face (Extempore) which accepts out-of-turn input via vaicgext; and employed it in a US congres-
sional website, to determine if users utilize out-of-tunteraction for information- nding tasks, and
their rationale for doing so. The results indicate that sisee adept at discerning when out-of-turn inter-
action is necessary in a particular task, and actively leé@ed it with browsing. However, users found
cascading information across information- nding subtskallenging. Therefore, this work not only
improves our understanding of out-of-turn interaction, #lso suggests further opportunities to enrich
browsing experiences for users.

Categories and Subject Descriptors: H.5.2 [User Interfaceq: Interaction Styles; H.5.4Hypertext/
Hypermedia]: Navigation.

Keywords: out-of-turn interaction, web interactions, user studyerusterfaces, browsing, interactive
information retrieval.
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1 Introduction

It is now well accepted that exible and contextual web browgsis imperative for customizing information
access. Many solutions have been proposed—faceted bgp\finpersonalized search’11], integrating
searching and browsin@l[9], and contextual presentatioresidilts [6]—all of which aim to support the
user in achieving his or her information seeking goals. Téwps of such research entails the develop-
ment of new interaction techniquédd [4, 9], designing irstees to support these technigqués [7], and study-
ing [8]/modeling [3] information-seeking strategies eoysd by users. Many of these projects have had
guali ed success, and one would be tempted to surmise thaliraensions of research have been thor-
oughly explored. In this paper, we identify an additionahdnsion of information access that suggests a
novel technique for interacting with websites.

1.1 Setting

Consider a US Congressional website organized in a hiecatamanner, where the site requires the user
to progressively make choices of politician attributestate at the rst level, branchat the second level,
followed by levels foparty, anddistrict/seat—by browsing. Imagine how a user would pursue the following
tasks:

1. Find the webpage of the Democratic Representative frastribti 17 of Florida.
2. Find the webpage of each Demaocratic Senator.

The rst task can be satis ed by typical drill-down browsirgecause it involves supplyinig-turn,
or responsive, information at each level (see Elg. 1). Byuim;, we mean that the user need only click
on presented hyperlinks (click “Florida' rst, "House' rtexand so on). Each click communicateartial
informationabout the desired politician. Achieving the second taskdsgrmunicating only in-turn inform-
ation would require a painful series of drill-downs and «glis, in order to identify the states that have at
least one Democratic Senator, and to aggregate the redthite the user has partial information about the
desired politicians, s/he is unable to communicate it bjuim-means.

The key observation here is that exibility of informatiorc@ess will be enriched by increasing the
means for supplying partial information. Ideally, the yd®ving seen that s/he does not have the partial
information requested at the top level (i.e., state), winaide liked to supply the information that s/tiees
have, namely that of party and branch of Congress.

1.2 Solution Approach

Out-of-turn interactioris our solution to support exible communication of partiaformation not currently
requested by the system. Hence such information is untsalibut presumably relevant to the information-
seeking task. Out-of-turn interaction is thus unintrusimgtional, and can be introduced at multiple points
in a browsing session, at the user's discretion. One p@&ssildlans to support it is to allow the speaking of
utterances into the browser.

Figure[2 describes using out-of-turn interaction to achi€ask 2 above. At the top level of the site, the
user is unable to make a choice of state, because s/he isifpfiki states that have Democratic Senators.
S/he thus speaks "Democrat’ out-of-turn, causing somesstatbe pruned out (e.g., Alaska). At the second
step, the site again solicits state information becauseagpect has not yet been communicated by the user.
The user speaks "Senate' out-of-turn, causing furtheripgufe.g., of American Samoa), and retaining only
regions that have Democratic Senators. At this point, tta lgas been achieved (the user notices 31 states
satisfying the criteria), and s/he proceeds to browse girdhe remaining hyperlinks. Notice that these are
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Figure 1: In-turn interaction with a Congressional site.

contextually relevant to the partial information suppltéds far, so that when "Georgia' is clicked, there is
only one choice of seat (Senior) implying that the other &mie seat is not occupied by a Democrat.

2 Out-of-turn Interaction

What does it mean to interact out-of-turn? One interpretais that, when the user speaks “Demaocrat’,
s/he is desiring to experience an interaction sequencegdhrthe site containing "‘Democrat.’ The implicit
assumption in the current implementation is that what ikepas a link label (or variation thereof) nested
deeper in the site, and hence an in-vocabulary uttetantherefore, out-of-turn interaction is merely a
mechanism to address alternate aspects of the given gotwitle postponing the speci cation of currently
solicited aspects.

Why would users interact out-of-turn? There are severaaes First, what the site is requesting from
the user may actually be what the user is seeking in the estqdl For example, in FiguEé 2, the site is solic-
iting state but the user is looking for states with a certaopprty. Second, being able to speak out-of-turn
in an otherwise hardwired site permits the realization ¢draction sequences not describable by brows-
ing. This means that we can support all permutations of §pegipolitician attributes, without explicitly
enumerating in-turn choices. The above example would regtli=24 faceted browsing classi cations to
support all tasks (i.e., browse by party-state-branctridisby state-party-branch-district, and so on). Third,
the incorporation of out-of-turn information does not ctiib interaction (i.e., the levelwise organization is
preserved), but rather situates future interactions irctiveext of past ones. More fundamentally, out-of-
turn interaction is a novel way to exibly bridge any mentalsmatch between the user and the website,
without anticipating when the mismatch might happen.

2.1 Related Research

To better understand the merits of out-of-turn interagtio@ showcase related research in a three-dimensional
space (see Figufd 3) involving: (i) the nature of informatéxploited, (ii) the level of context supported,

1In other implementations, we might conduct a more elabaratéeling of the vocabulary.



Figure 2: A web session illustrating the use of out-of-tunteraction in a US congressional site. This
progression of interactions shows how the (Democrat, 8e@#orgia, Senior) interaction sequence, which
is indescribable by browsing, may be realized. In steps 22andemocrat' and “Senate' are spoken out-of-
turn (resp.) when the systems solicits for state. In stepe8user clicks “Georgia' as the state (an in-turn
input). The screen at Step 4 shows that only the Senior Seinato Georgia is a Democrat, and leads the
user to his homepage.



Figure 3: Three dimensional space showcasing relatedrobse&ach of the shaded clusters denotes a
concerted group of projects discussed in the main text.

and (iii) the interaction technique.

The rst axis distinguishes between the speci cation oft@drvs. complete information. Supporting
only the speci cation of complete information means thderaction is viewed as a one-shot activity; sup-
porting speci cation of partial information implies thatformation-seeking is to be conducted over multiple
steps. Since the complete information approach is moreatst than the partial information approach,
it is situated toward the origin. The second axis makes @digin of whether input or results (or both)
are contextually quali ed in some manner. Our contributiorthis space is the third dimension of whether
interaction occurs by in-turn or out-of-turn means.

Search engines (e.g., Google) are characterized by spéicircof complete information (in this case,
the query), because the interaction is terminated by rietyira at list of results. Such a low-context,
complete information approach is denoted by the origin @ Bi Browsing, on the other hand, involves the
incremental speci cation of partial information (right ofigin in Fig. 3).

When we take context into account, two further clusters ofgmts emerge in the in-turn plane spanning
the (information context) axes. When only complete information is suppontesults presentation provide
the major opportunity for exhibiting context (front left mer of Figure 3). This is seen in site-specic
search tools (e.g., at Amazon.com), in the contextual keaf®umais et al. [6], and the personalized
search strategies of Pitkow et al. [11]. The more denseaslbnt right of Figure 3) forms in the partial
information region. These are projects that support cang&xnformation access by providing either greater
input exibility or adaptable display of results over thewrse of an interaction, or both. Faceted ( at or
hierarchical) organizations [7, 13], Dynamic Taxonomi&$][ Strategy Hubs [4], adaptive hypermedia [5],
and ScentTrails [9] are examples. We discuss these further.

Sites and systems exposing faceted browsing (e.g., episucom) support multiple classi cations by
providing enumerated in-turn choices. This often leadsuimlzersome site designs and a mushrooming
of possible choices at each step. The Dynamic Taxonomigsgbnorovides in-turn operators for pruning
information hierarchies, while Strategy Hubs enumeratewptates for prolonged and detailed information-
seeking tasks, again in-turn. The adaptive hypermediagi®pemploy user models (e.g., of past browsing
behavior) to tailor the presentation of hyperlinks. Sceat$ argues that browsing may not be focused



Figure 4: The Extempore out-of-turn interaction toolbahisTinterface is embedded into a traditional web
browser to augment hyperlink interaction. User has sugliemocrat presumably out-of-turn.

enough and that searching loses context, and aims to cortit@nein a single framework. However, its use
of searching always precedes browsing and therefore lthitsichness of supportable interactions. Out-of-
turn interaction aims to provide precisely this combinatid focused input and exploratory browsing in a
single, exible, framework.

Our work can be viewed as complementary to these effortsanitlifts the nature of interaction from
in-turn to out-of-turn means (top of Figure 3). For instgnitee example session shown in Figure 2 can
be viewed as a lifted version of traditional browsing, yietfla (high context, out-of-turn) technique that
exploits partial information. While out-of-turn interém can be studied in many settings, this paper only
discusses its use in conjunction with browsing of levelwiserarchically organized sites.

Out-of-turn interaction, especially of the unsoliciteghoeting nature, has been recognized as a simple
form of mixed-initiative interaction [2]. Interleaving tof-turn responses with in-turn clicks can be viewed
as conversational shifts of initiative between the userthadvebsite.

2.2 Extempore

We have built a user interface, callégtemporethat accepts out-of-turn input either via voice or texteTh
voice version was implemented using SALT 1.1 ([1]; a staddhat augments HTML with tags for speech
input/output) and SRGS (Speech Recognition Grammar Spatdn), for use with Internet Explorer 6.0.
The text version is a toolbar embedded into the Mozilla/bege web browser (v1.4) and was implemented
using XUL (see Figure 4) It is important to note that Extempore is embedded in the brewser, and
not the site's webpages. It is also not a site-speci ¢ se&ohthat returns a at list of results (akin to the
Google toolbar). Further, while search engines index wgepaExtempore rather relies on an internal rep-
resentation of the website and, when out-of-turn input [gpiad, uses transformation techniques to stage
the interaction, pruning the website accordingly. The itketaf the underlying software transformations
are beyond the scope of this work; see, for example, Riccdlandlla [12], and Perugini and Ramakrish-
nan [10] for ideas on transformation techniques. Extemparebe used for out-of-turn interaction in many
web sites, given a representation of the site's structugg, i@ XML.

3 Exploratory Study

Extempore is fundamentally different from existing apmtoes to customize browsing experiences; there-
fore we conducted a study that exposes users to out-of-tiiemaiction, to determine if they utilize it in
information- nding tasks, and their rationale for doing. sbhe main component of the study entailed ask-
ing participants to perform eight speci c information- imtfy tasks in the Project Vote Smart (PVS) web-
site (http://www.vote-smart.ord) Rationale was gathered through think-aloud and retrdisegrotocols.

2Currently there is no SALT plugin for Mozilla (and likewisétiv XUL and IE). Due to these technological constraints, we d
not support both interfaces of Extempore in the same impheatien.

3At the time this study was conducted, PVS employed a hardwirganization akin to Figure 1; the site has been recently
restructured into a at faceted classi cation.



Figure 5: Minimum number of interactions (log10 scale) iieggito successfully satisfy each information-
nding task using in-turn (dark) and out-of-turn (light)teraction. Note that Task F can be completed with
just one out-of-turn interaction, so its entry in the grapbvgs zero.

3.1 Goals

The goal of the experiment was to study usage patterns feofetutrn interaction, not to evaluate the inter-
faces used to realize it, or to compare out-of-turn intépacivith other interaction techniques.

3.2 Participants

We collected data from 24 participants in the analysis; a@tevstudents with an average age of 21, and
a majority were undergraduates in computer science. Sortieegiarticipants were recruited from a HCI
course, and were compensated with extra-credit from theuicter. Since a component of this experiment
involved voice recognition software, we primarily recadtnative speakers of English. Average participant
computer and web familiarity and use was 4.75 or greater oipairg Likert scale. Average participant
familiarity with voice recognition software was 1.46, anekan familiarity with the structure of the US
Congress was 2.83; no user had visited the PVS website prtbetexperiment.

3.3 Tasks
The eight tasks were carefully formulated to generate askveet of interaction choices:

. Find the webpage of the Junior Senator from New York.
. Find the webpage of the Democratic Representative fronTibtidi7 of Florida.
. Find the webpage of the Republican Junior Senator from Qrego

A
B
C
D. Find the webpage of the Democratic member of the House in ®sddnd serving district 2.
E. Find the states which have at least one Democratic Senator.

F. Find the states which have twenty or more congressionaialst

G. Find the states which have at least one Republican memblee ¢fduse.

H

. Find the political party of the Senior Senator representiegonly state which has congresspeople from
the Independent party.

We refer to tasks A, B, C, and D a®n-orientedtasks, in that they can be performed as easily by em-
ploying solely in-turn interaction (i.e., in this case, bylinks), solely out-of-turn interaction (Extempore),



or using a mixture of both. Out-of-turn interaction does appear to be worthwhile with respect to these
tasks because the effort required to perform them with étitvm interaction is commensurate with that
of in-turn interaction. Tasks E, F, G, and H aret-of-turn-oriented because they are dif cult to perform
with only in-turn interaction. Formally, we say an infornmat-seeking task is out-of-turn-oriented if the
minimum number of browsing interactions required to susftély complete it exceeds the maximum depth
of the targeted website; otherwise it is non-oriented.

The maximum depth of the PVS site is four and Figure 5 illisgd@he minimum number of interactions
required per task. In calculating this minimum number, wsuased that the user can supply at most one
aspect at each step (in-turn or out-of-turn), and discalibéek button clicks (happens when employing only
in-turn interaction for an out-of-turn-oriented task). tide also that some tasks, namely the non-oriented
ones, cannot be performed by purely a sequence of outofitteractions; a terminal in-turn input is often
necessary and these are discounted as well. For instapse|\ting task A using purely out-of-turn inputs.

3.4 Design

The study was designed as a within-subject experiment. Waskhe independent variable and the interac-
tion observed (in-turn vs. out-of-turn) was the dependaniable. Participants were given both the toolbar
and voice interface of Extempore; and performed four taskis @ach (two non-oriented and two out-of-
turn-oriented). We designed the experiment with the promigor interfaces in two different modalities,
to more naturally assess the use of out-of-turn interadgtidependent of a particular interface for it. Each
participant performed the eight tasks in an order pre-detexd by a latin square to control for unmeasured
factors. In addition, the speci c interface to be used (t@mlor voice) for a (task, participant) pair was
determinedh priori by complete counterbalancing within each task categorysTtor each task, half of the
twenty-four participants were given the toolbar interfacel half the voice interface. The participants were
free to utilize any strategy to complete the informatiording tasks, given Extempore and the available
hyperlinks; they were given unlimited time to complete etasgk.

3.5 Con guring Extempore

A vocabulary for the PVS site was created by collecting ak liabels, synonyms (e.g., "Representatives'
for "House'"), and alternate forms of common utterances.,(€Sgnate’, "Senator', "Senators'). Both the
toolbar and voice version of Extempore supported this valeaip with the toolbar supporting abbrevi-
ations (e.g., CA for California), in addition. To keep usetweast of partial information supplied thus
far (either by browsing or via Extempore), we continualhdafed an “Input so far:' label in the browser sta-
tus bar (see Figure 2). We also included a provision for tlee tesinquire about what partial information is
left unspeci ed at any step. Access to this feature is pregithrough a "What May | Say?' button (labeled
with a *?" in Figure 4) or utterance.

The semantics of out-of-turn interaction in informatiorrairchies required some practical implemen-
tation decisions. For instance, when the user speaks rJaea, the speci cation of “Senate' can be
automatically inferred by functional dependency. Anotleem of such “utterance expansion' occurs in re-
sponse to single-valued options. For instance, in Figum&,can argue that the choice of seat at the last
step is really unnecessary, as there is only one option $&fhipr). When only one path remains among
the available options, we vertically collapse them andaliyepresent the leaf page. This feature was not
illustrated in Figure 2 for ease of presentation, but we enmnted it in our study. Notice, however, that
no information is lost during such collapsing, since terahjpages in PVS identify all pertinent attributes of
politicians.



3.6 Equipment, Training, and Procedures
3.6.1 Equipment

Participants performed the tasks on an Extempore-enal@atium Il workstation, connected to a 17~
monitor set at 25601024 resolution in 34-bit true color, running Windows 2000e recorded a video

of each participant performing the information- nding kasusing the Camtasia screen and audio capture
software. The resulting capture was used to aid participacllection during the retrospective verbal
protocol as well as in subsequent analysis (e.g., thinkeBloThe Audacity audio recording application was
used during the retrospective portion of the experimengfature participant explanations. Data from the
pre-questionnaire (demographics, computer familia@yyl post-questionnaires (rationale) was recorded
on paper. Finally at the end of the entire experiment we trdimsd and collated the data gathered from all
sources to construct a complete record of each particigesian, including interaction sequences followed
per task. Each participant session lasted approximateiyifQtes.

3.6.2 Training

Prior to revealing the information-seeking tasks, we gasersispeci ¢ training on (i) the PVS website,
including levels of classi cation, and interacting withvia hyperlinks; (ii) interacting with PVS using
Extempore (both toolbar and voice interfaces); and (iti@ileaving hyperlink clicks with commissions via
Extempore. Users were provided a card summarizing the wutmgbthat Extempore can understand, as
well as explanations of political terms and their functiodependencies. This card was available for their
use during the entire session, not just training. We did settarms such as “in-turn' or “out-of-turn' during
training or elsewhere in the study. This is to prevent bigsihparticipants toward any intended bene ts of
Extempore, and also to help them conceptualize its funalilgnon their own. In other words, we simply
trained users on how to employ the available interfacesdtiyiix and Extempore) for information seeking.
After some self-directed exploration, users were givenoatghst consisting of four practice tasks (two with
toolbar and two with voice).

3.6.3 Procedures

After the users completed the training tasks, we admiradténe actual test involving tasks A—H above, and
employed both concurrent (think-aloud) and retrospegiigtocols to elucidate rationale. A structured in-
terview, including a post-questionnaire, was conducteghtber additional feedback. The entire experiment
generated (248 =) 192 (participant, task) interaction sequences.

These sequences were then analyzed for frequencies of ofagéurn vs. out-of-turn interaction.
For purposes of this study, we de ned an in-turn interactiena hyperlink click or the communication of
in-turn partial information to the website via Extemporeotide that just saying '‘Connecticut’ will not
qualify as an out-of-turn interaction, if the same choicewarrently available as a hyperlink. Similarly, we
de ned an out-of-turn interaction to be the submission o aspect of unsolicited partial information to the
site. Supplying more than one aspect of partial informatiotie site out-of-turn (e.g., saying "Democratic
Senators') corresponds to multiple out-of-turn interaasi.

Notice that a user may supply in-turn and out-of-turn infation to the website simultaneously via
Extempore. For instance, in the top-level page in Figureh@,user might say "House, Florida, District
17, Democrat, all at the outset. Observe that a permutatifothis utterance exists— Florida, House,
Democrat, District 17'—that, if conducted incrementaltguld imply a purely in-turn interaction. Such an
interaction is thus viewed as having four in-turn inputs. tB& other hand, consider a user who says "New
York, Democrat' at the outset. There is no permutation witbpect to the PVS site that permits viewing
this utterance as comprising of purely in-turn input, anddee it is classi ed as one in-turn input ("New



York?"), followed by an out-of-turn input (‘Democrat’). Thipolicy of counting does not favor (and actually
deprecates) out-of-turn interaction.

Some users, after completing a given task via out-of-tutaraction, veri ed part of their results via
in-turn interactions. This was con rmed through their csfpective feedback, and such in-turn interactions
were discounted in the analysis.

4 Results

Of the 192 recorded interaction sequences, 177 of themviesldhe successful completion of the task by
the participant. We analyze these 177 sequences rstvieltbby the remaining 15 sequences (which were
all generated in response to out-of-turn-oriented tasks).

4.1 General Usage Patterns

Results indicate a high frequency of usage for out-of-totaraction. 94.4% of the 177 sequences contained
at least one out-of-turn interaction. In addition, everytipgpant used out-of-turn interaction for at least
70% of the tasks, with 16 people using it in all tasks. Corelgrsevery task was performed with out-
of-turn interaction by at least 80% of the participants,iwdttasks enjoying out-of-turn interaction by all
participants. These results are encouraging because gaternsage is optional and not prompted by any
indicator on a webpage. Participants successfully coregléie given tasks irrespective of the presented
interface (voice or toolbar).

4.2 Classifying Interaction Sequences

The 177 interaction sequences were classi ed into ve catieg denoted by: (i) I, (ii) O, (iii) 10, (iv) Ol,
and (v) M. The | and O categories denote sequences comprisgdrely in-turn, or out-of-turn inputs,
respectively. In 10 sequences all in-turn inputs precedeodturn inputs (analogously, for Ol). M se-
qguences ("mixed') are those which do not fall in the abovegaties. For instance, the interaction shown in
Fig. 1 would be classi ed under I, and that in Fig. 2 is in Ol. Wesit that this classi cation provides insight
into users' information-seeking strategies, and can kaedIto the nature of the information- nding task.

Figure 6 shows the distribution of the 177 sequences intovihelasses, and Table 1 depicts a break-
down by both task orientation and classes. Notice that Ol@land mixed classes have been grouped in
Table 1 to distinguish them from pure browsing interactifips

As Figure 6 shows, 10 of the 177 sequences fall in the | class,these arerowsingsequences. As
Table 1 (lower left) shows, all of the 10 browsing sequencegevgenerated in response to non-oriented
tasks, revealing that a 100% (81/81) of the sequences feofetuin-oriented tasks involved out-of-turn
interaction. Therefore,

users never attempted to achieve an out-of-turn orienstdvia browsing; or in other words,

users always employed out-of-turn interaction when presewith an out-of-turn-oriented task.

This is notable because it con rms that users are adept at diserning when out-of-turn interaction
is necessary.

4.3 Detailed Analysis of Interaction Classes

Let us now study the interactions in classes O, Ol, 10, and he 9 pure out-of-turn sequences (O)
were observed only in out-of-turn-oriented tasks E, F, apdr@ was used by all the 24 participants. This

10



Figure 6: Classi cation of 177 (participant, task) intetiao sequences.

| | fO,I0,0I,M g | total
non-oriented 10 86 96
out-of-turn-oriented 0 81 81
total 10 167 | 177

Table 1: Breakdown of 177 interaction sequences in variatsgories. The total number of interaction
sequences for out-of-turn oriented tasks is 15 less tharidhaon-oriented tasks; these were the sequences
where the participant did not complete the task succegsfull

clustering of the O sequences around three tasks showsnhamever participants completed these tasks,
they did so in the shortest manner possible. Refer againgtar&i5 for the sharp contrast in the length of
the minimum out-of-turn sequence from the minimum in-tuequence, for these tasks.

Classes 10, OI, and M contain the sequences exhibiting ntgraction strategies. Classes IO and Ol
were observed in near-equal numbers, and primarily in tireaneented tasks (A, B, C, and D) with the
exception of Ol, which was also seen in task H. No particulastering was observed with respect to
participants. The 17 class M interactions exhibited onlg types of patterns—14 with an OIO form, and
3 with an 10l form. Furthermore, like Ol, these 17 mixed imigtions also involved only the non-oriented
tasks (A, B, C, D) and task H. It is interesting that we are obeg OIO and IOl sequences, even in a site
with only four levels. Once again, no speci c clustering vadserved around participants.

To see if these classes correspond to speci ¢ informatemkisg strategies, we plotted curves depicting
the progressive narrowing down to a desired congressidr@lp as a function of interaction steps. All
curves begin at the (0, 540) point because the PVS site isdk&40 congressional of cials. With each
interaction, this number is gradually reduced until ther aseves at the desired set of of cials. However,
we were unable to observe major correlations between clopes and strategies; this is because in the
PVS site, the slope is primarily dependent on the natureetabk, not the strategy. For instance if a task
involved a state like "Rhode Island,' even an in-turn inpith@s state information will cause greater pruning
than most out-of-turn inputs. To qualify interaction cles$etter, we must study out-of-turn interaction in
more sites.

4.4 Cascading Information across Subtasks

Recall that 15 interaction sequences led to incorrect arssvirgerestingly 12 of these 15 were generated
in response to Task H. Notice that Task H is challenging, b&eat involves two subtasks and cascading
information found in one into the other. The user is expedttedst nd the only state having Indepen-
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Patrick J. Leahy is the Senior James M. Jim' Jeffords is the
Senator from Vermont. He Vermont, Select a state: Select a state: Select a branch: Junior Senator from Vermont.

isa memdber gf lge Démocralic Senior Independent Vermont Senat ISenate He;; e;n Indelpendenl and
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y - - House

to the US Senate on 11/05/74 Alaska | US Senate on 11/08/88. He

and is a member of the is a ranking member of the

Agriculture, Nutrition, and . Environment and Public Works

Forestry Committee. ... - Wyoming Committee. ..

Figure 7: Task H: the user is expected to rst nd "Vermont'one Interaction (third window from left) and
use it as input in another interaction (shaded area) to edodrty of the Senior Senator from that state. The
two windows on the right depict unnecessary and irrelevatetractions for this task.

dent congressional of cials (Vermont), and then nd the ifoal party of the Senior Senator from that
state (Democrat). In other words, this task requires pra@dnot just declarative, knowledge (a distinc-
tion motivated in the Strategy Hubs project [4]).

Most people were adept at nding that Vermont was the desitate (e.g., by saying “Independent’ at
the outset), but did not realize that the task cannot be aategblbycontinuingthat interaction. As Figure 7
shows, clicking on the only available state link ("Verm@mibw presents a choice of House vs. Senate.
Clicking on Senate takes the user to the webpage of Jim dsffarho is the Junior Senator from Vermont,
not the Senior Senator!

Some users immediately realized the problem, as identnetthéir retrospective interviews, e.g.:

“This question was tricky. Cause it was, | was like wait, ifshindependent then his party is
Independent . ..at rst [I thought] it was the Senior Senattio was Independent ...and | got
this guy's webpage, and then | saw that he was the Junior .the®ol eventually went back to
Vermont and got the [Senior] guy.”

Only 12 (50%) of the participants successfully completes tidisk. This result demonstrates that cascading
information across subtasks is challenging. It was clear @i users wanted to continue the interaction,
but some failed to realize that out-of-turn interaction esspnted here is merely a pruning operator, and
not constructive. Investigating the incorporation of damnstive operators such as rollup/expansion is thus a
worthwhile direction of future research.

4.5 Rationale and Qualitative Observations

Studying users' rationale revealed their reasons for aatigrg out-of-turn:

“l can jump through all the levels ... "

“Initially | thought | would prefer the hyperlinks ... afteeading the questions, it became ap-
parent that the toolbar and voice interface would simplify task.”

“...when you wanted to know all the states for the RepubB¢caimen you would have to click
on every single link. It would just get annoying after a whi¥eu'd just give up | think. There'd
be no way.”

“l guess | would have had to . ..wow, check every state.”

demonstrated understanding of how Extempore works (e iexpansion):
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“Its the easiest way cause there is only one Representaowe District 17 in Florida and it
takes you straight to the page.”

“If you click on the state then you get choices of House andtexe, but if you type in district
2 and it just goes right there.”

presented advantages and judgments:

“...allowed multiple pieces of information to be input ateoimme.”

“As much sur ng as | do, it sort of makes me wish | had those @mi sometimes ya know
instead of going to search engines and fooling around . ingaw come up with different
search criteria ... ."

and also brought out frustrations:

“The voice interface feels a little awkward since | am notditetalking to myself ... .”
“I don't always trust the results, [so | went back] con rmirigat they are all republican.”

Many users learned that out-of-turn interaction is bededuivhen they have a speci ¢ goal in mind,
and not meant for exploratory information-seeking (as @sing). For instance,

“if | wanted to go the whole way down to a speci ¢ person, | wdbwise [Extempore], but if |
was just looking around, | would use the links.”

“[Extempore] is good when you know the site and know you havgd several layers deep.
Links [are good] when you don't know the layout or don't knowaetly what you want.”

5 Discussion

Extempore enables a novel approach to interact with wedbsitésers with out-of-turn partial input can
employ Extempore to enhance their browsing experiencesus,Tout-of-turn interaction is intended to
complement browsing, and not replace it. For designersriagbre augments their sites with capabilities
for personalized interaction, without hardwiring in-tummechanisms (as is commonly done). In addition,
since usage of Extempore is optional, it preserves anyiegistodes of information-seeking.

There are signi cant lessons brought out by our study, whiehonly brie y mention here. This work
validates our view of web interaction as a exible dialog ambws that users actively interleaved out-of-turn
interaction with browsing. Importantly, users were pr@nt at determining when out-of-turn interaction
is called for. Studying the rationale and usage patternsgkasrated a body of knowledge that can be
used, among other purposes, for introducing out-of-tuteraction in new settings and to new participants.
Furthermore, we have seen that it is easy to target outrofitueraction in domains where tasks involve
combinations of focused and exploratory behavior. Redsdl that dialogs with purely declarative speci -
cations are readily supported; others such as Task H wiliredurther study.

Out-of-turn interaction is most effective when users hawmsic understanding of the application do-
main and know what aspects are addressable. When users #oavotwhat to say [15], our facility to
enquire about legal utterances may induce informationloadrin large sites. While we have not en-
countered this problem in our PVS study, we suspect thatyaqgplut-of-turn interaction in large web
directories (e.g., ODP) will involve new research diretio
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