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INTRODUCTION

Absent from current web design theory and practice is a
pattern for emotive citicism. This article outlines a
framework for understanding users emctiona states as
they seek information on the web. It is inspired largely by
Carol Kuhlthau's (1991, 1993, 1999) work in library
services, which is adapted to web-based search systems.

Cognitive Paradigms

Established dsciplines influencing the design of web-
based seach systems such as HCI, ergonomics, or
information and library science, traditionally take a
rational, anaytic approach to understanding users and to
designing interfaces. For instance, the notion of search
relevance in information retrieval is generally measured in
terms of effectiveness (Saracavic, 1996). Another example
is the GOMS approac to interface anaysis and design.
Emotions are a blind spat in such formal disciplines.

Not surprisingly, approaches in contemporary web design
are also cognitive in nature, focusing on practicality and
utilitarian benefits. This risks neglecting aesthetics and
emotions when des gning web-based search and navigation
systems. For example, the concept of “findability”
(Morville, 2002) is centered on therational task of locating
information. Further, a widespread beief of “usahility at
al costs’ has creded a tenson between aesthetics and
usability (see Cloninger, 2000).

Reseach in psychology and neuroscience, though, reveals
a tight connection between affect and cognition: emotions
are essential in human thought (see Goleman, 1996 and
Wong, 2001). With this knowledge, people @n no longer
be modeled as purely goal-driven, task-solving agents: they
aso have affective motivations for their choices and
behavior, which can drive rational decison making. This
implies an extended mandate for search interface design
that includes aff ective mnsiderations.

New Directions

Don Norman has recently investigated the role of affect on
design. He mncludes "aesthetics matter: attractive things
work better” (Norman, 2002). Others have aso called for
more holistic perspectives of usability (Dillon, 2001;
Caroll & Thomas, 1988; Hassenzahl et al., 2001) and

information seeking (Kulthau, 1991). There seemsto be an
increasing recognition of the role of emations in search
design.

INFORMATION SEEKING

Information seeking on the web is an emotional
experience. Unfortunately, confusion and uncertainty tend
to dominate fedings of enthusiasm and optimism. In
general, people seeking information on the web have
difficulty, particularly early in a search (Sullivan, 2000).

Many sudies in information seeking behavior take a
staged approach to explaining the search process. A
seminal work is Ellis (1989) modd of information
seeking. Marchionini (1995) propases a similar model of
the information-seeking  process in  dectronic
environments. Others $ow how such models apply to the
web (Choo, Detlor & Turnbull, 2000; Kalbac, 2000).

Kuhlthau (1993) takes a more holistic approadh to
explaining information seeking, including affective
considerations. Influenced by Kelly's (1963) personal
construct theory, she views sarching as a constructive
process on three levels: actions, thoughts, and feglings.

From her research, Kuhithau dbserved a “dip” in user
confidence after a search has begun. This contradicts the
asaumption that confidence steadily increases from the
beginning of a search to itsend. A seeker “in the dip” can
experience uncertainty, confuson, and anxiety until a
focusisformed or aseach is broken off.

Table 1: Summary of Kuhlthau's ISP:

Sear ch Stage Goal Feelings Thoughts Actions
1.1 niti_ati on - Uncertai nty, Vague Seeking
Reaognize need apprehension badkground
. information/
2. Selection - o ‘
I dentify sources Optimism Genera starting
3.Exploration - Confusion, More specific, .
Investigatetopic | frustration, doubt but mixed Seeking
relevant
4.Formulation - . Narrowed, information
Clarity
Formulate a focus clearer
5. Collection - dslregjgrf‘ Increased )
Gather information T interest Seeking more
confidence focused
6. Presentation— Satisfaction,or | Clea and very information
Complete seach disappointment focused




Kuhlthau's major findings can be summarized as follows:

e Information seeking is halistic process.

* Acquiring more information can increase uncertainty.

e A gap exists between users natural information use
and search design: systems often assume certainty and
order, whereas users problems are daraderized by
uncertainty and confusion.

Uncertainty and Complexity
Kuhlthau's (1993) propcses uncertainty as a principle for
information seeking:

“Uncertainty is a cognitive state that commonly causes
affective symptoms of anxiety and lack of confidence.
Uncertainty and anxiety can be expected in the early stages
of the ISP The &ffective symptoms of uncertainty,
confusion, and frudration are associated with vague,
unclea thoughts about a topic or problem. As knowledge
states ift to more dealy focused thoughts, a parallel
shift occurs in fedings of increased confidence.
Uncertainty due to a ladk of understanding, a gap in
meaning, or a limited construct initiates the process of
information seeking” (Kulthau, 1993, p. 111).

Complex seach situations are asociated with uncertainty.
However, it is the perception of complexity, rather than
the adual obective complexity of a task, that causes
feelings of uncertainty (Kuhlthau, 1999). Recenlty, Wil son
et a. (2002) found that the Uncertainty Principle indeed
serves as a useful variable in understanding information-
seeking behavior.

Example 1: Uncertainty in Breadth vs. Depth

Most brealth vs. depth studies test symmetrical structures,
for example 4x4x4 (e.g. Snowberry et a. 1983). In
comparing irregular shapes, however, others have found
that the mncave sructures (e.g. 8x2x2x8) perform best
(Norman & Chin, 1983; Bernard, 2002). Bernard (2002)
shows that 4x4x4x4 gructures perform not only worse
than asymmetrical shapes of the same depth (e.g. the
concave 6x2x2x12) but also worse than deeper concave
structures (e.g. 3x2x2x2x12). He ncludes that the
performance of the structures is determined in part by the
perceived complexity and information uncertainty.

A concave gructure indeed seems to match a decrease in
certainty users often experience when seeking information:
The level of a concave structure provides orientation
without overwheming. The middle levels are restricted in
breadth, thus reducing uncertainty and feelings of doubt.
The broader, bottom level of a concave structure, however,
provides a sense of “arrival” as the seeker gains confidence
again. As Bernard (2002) writes, “at the terminal leve,
broad menus reduce the information uncertainty.” The
performance of varying hypertext shapes, then, isin part
explained by perceived complexity and urcertainty.

AFFECTIVE SEARCH DESIGN

The ISP framework presented here makes the following

assumptions.

» Information seeking on the web can be daracterized
by a staged process.

e An ISP in web-searching environments can be viewed
on different scdes: from avery narrow perspective, for
a single seach sesson, for example, or for broader
search Situations over time.

¢ Reducing urcertainty and complexity at key pointsin
the search process can improve the overall experience.

* Affective mnsderations are citicd to evaluating and
devel oping search interfacges on the web.

The ISP Framework

Kuhlthau's ISP serves as the basis for a framework for
search interface design. There are five basic steps to
arriving at an ISP for a given situation.

1. Users - The firs step is defining the users of a given
system. Here a scenario approach smilar to Alan Cooper’s
concept of personae (see Cooper, 1999) is helpful.

2. Information Seeking Process - Established behaviors
and stages, as outlined above, serve as a starting point for
identifying spedfic scenarios of use, but they must be
adapted to the given Stuation.

3. Common Feelings, Thoughts, Actions - Once the basic
stages of an interaction process are identified, typical user
feelings, thoughts, and actions should be determined.

4. Uncertainty and Complexity - Once a modd of the seach
process is created, an examination of uncertainty and
perceived complexity should be made.

5. User Requirements - These are not necessarily system
requirements or feaures, rather they are high-level needs.
The godl is to summarize eab stage with a user need that
encompasses emations, thoughts, and adions.

Mapping To Features and Goals - Finaly, specific
features, business goals, and other project requirements
can be mapped back to the ISP.

Example 2: Evaluation Search Results

The ISP framework can be used to evaluate seach engine
results. In this example, we will assume an intermediate
web user with about three yeas of online experience. She
is not an information worker professonally, but goes
online daily. She has aacess to the Web at the office and
sometimes uses Email and the Web for her work. She also
has online acess a home and typically uses the Web for
news, shoppng, online banking and travel arrangements.

Below is a hypotheticd, but typical, model of the user's
interadion with on-site search engines.



Table 2: Example | SP for Site Search

Search Stage . . Require-
and Goal Feelings Thoughts Actions ments
- | dentify
1.RI2|t| atr:i(;r;— Uncertainty, Vague, problemand | Reflection
roblg;gor apprehension | unclear solving time
P 9ap strategies
2. Selection— o Generd, | Locaestarting o
Choosea search Op::Ln;sn, task point; Typing Rfolcibrl lity;
engine oriented URL ay
3. Search — Anticipation, | Thinking | Typesearch
Formulatequery | “I'mfeeling | ahealto string, Easeof use
and submit lucky” solution Click “GO”
4. Uncertainty, : )
Differentiation — | confusion, Unclear, : and Guidance,
A : ; prioritize reduced
Prioriti ze seach feeling mixed results complexit
results overwhelmed plexity
5. Dedding — Clarity, Narrowed, Sdedt
Determinewhich |  confidence, Clearer, resource (dlick Help
results are most sense of Increased onlink) sdecting
relevant direction interest
6. Extract — Relief, , or Cleaer, Read, Usable,
Read or use disappoint- focused download, readable
information ment print formats

Fedlings of optimism before dicking the "GO’ button
(“I'm feeling lucky”) give way to confusion and feelings of
being overwhelmed once the results are displayed.

In the first example (Fig. 1 — www.inteli hedth.com), the
results page retains all navigation elements and even
animated banner advertisements. The results list itsdf is
afforded only a small percentage of the screen. Result are
also separated into hits within ste topics and hits directly
from page content, which not clea initialy. The
acompanying link “go to document results’ is also
unclea: thisis the results page. The perceived complexity
ishigh, lealing to fedlings of being overwhelmed.

The second example is from BBC (Fig. 2 -
www.bbc.co.uk). The initial impresson is one of
simplicity. Redundancy (repeding seach term) maintains
confidence and a smple results list contains only crucial
information. Our user has positive fedings, as well as an
increased interest to further explore.

A key fedureis the “BBCi Best link.” Thisis referred to
as a manual recommendation, where human-sdected hits
are matched to the seach string, if possble, and are
displayed at the top of the list. Microsoft is reported to
have innovated this technique with their “Best Bet” links
(see www.microsoft.com). Manual recommendations are a
good design solution because they patentialy reduce
uncertainty. The BBC site, however, improves Microsoft’s
solution in two respeds. First, manua recommendations
on the BBC site are not visually separated from the rest of
the results, thus reducing complexity. Second, the
terminology is more direct: a “bet,” as Microsoft refers to
it, was already made with the user’sinitial query. Our user
does not want to “bet” again here, but rather expects

answers. The term “BBCi Best link” better matches this
expectation and provides a comfortabl e safety net.

Overall, the BBC seach results page anveys a feding of
confidence, trust, and security. It seems to have axswered
questions while offering needed guidance. This can hdp
overcome secondary feelings of uncertainty after a search
has begun. In the end, the overall seach experience is
improved, not only on a behavioral or cognitive level, but
also when emations are taken into consideration.

Example 3: Designing a Career Portal

In this scenario, an online job portal for a large insurance
company is to be reaunched. This is a separate website
where vacant positions and career-related information are
posted. Compounding the objective of expanding the
current job patal is the cmpany's poor image. The
company is perceived as old fashioned and “suffy,”
thereby reducing its ability to draw appli cants. Therefore, a
key goal isto attract better qualified applicants.

Table 3 (below) shows the ISP for the main target group d
the site. It not only gathers findings from user research, it
also galvanizes a common user-centered perspective for
the design tean. It shows a typicd pattern for finding
information on the site while taking affective
considerations into account. A key observation is a
secondary peak of uncertainty while searching for an open
pasition and a possible tertiary period of uncertainty when
applying for a job. A coordination of the search phases
with the design feaures of the siteislikely to increase the
chance of reaching the original business goals.

CONCLUSION

Three aspects the ISP framework as presented here are

important to the design of search solutions on the web:

e Scenarios of use are best understood and dacumented
as aholistic search process.

e Uncertainty and complexity are introduced as
heuristicsin evaluating and creaing search interfaces.

* Emotions soud be addressed by interface design.

Advantages of the framework are & follows:

e Theframework is user-centered.

« AnISPfor agiven situation enjoys longevity.

* This framework addresses the etire information
seeking experience.

* Theframework isflexible and can scale up or down.

e This modd ties user needs to design goals, which can
be mapped to aher relevant objectives.

Future areas of investigation include the following:

e A deeper understanding of the reevance of affective
considerations in information seeking is needed.

¢ Reseach shoud demongrate that the ISP and the
Uncertainty Principle apply to web seraching

* Viewing an interface & an intermediary, specific
zones of intervention need to beidentified.
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Figure 1: Search resultsfor “ emotions’ from InteliHealth (http://www.intelihealth.com)
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Figure 2: Search resultsfor emotions from BBC online (http: //www.bbc.co.uk)
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Table 3: Example search processfor using acareer portal

Searcrz;%t;ge and Feelings Thoughts Actions Requirements | Possible Features Business Goals
1. Initiation Identifying On- and df-line
S N Uncertainty, problem and Call to action; campaignto raise Raise avareness of the
Rea;gg(ze _nesd to apprehension Vague, unclear solving strategies Confirmation awareness and company for job seekers
ajo (internali zed) improve image
Locae starting High-quality
) . point; Typing . ' )
2. Selection — Curiosity, Generdl, task | o1 - sing web | Starting Point:; professonal graphic | At highly-qualified
Choose appropriate impatience; ori ented! opento search engine; Credibility design job seekers
resources Skepticism new ideas Using onlinejob “Weare looking
search services for...” message
Filtered searching
Ability to browse
3. Searching — N Positive, thinking | Entering query or L vacacies
Locaerelevant Aggg'r’:]?ggn’ ahead tofindinga | navigating job gr\: ;\t/;t?gn Faceted navigation
vacacies job ligings Search bytarget Make job openings
group (employee pubicly available over
type) on the web
4. Differentiation— | Uncertainty, Scorming resuits | Possbilities ;grcgﬁmsd
Prioritize seach confusion, feding Unclear, mixed Pri O?i% 2in S Reduced « Shoooi o f
results overwhelmed 9 complexity rd esgrﬂggngsor
Job descriptions
Ability to sort by
certain criteria
Fads, figuresabout
company
- Fedlings of clarity, Employeeprdfiles
5. Dedding — ! Narrowed, ) -
Determinewhich conﬁ((ijie:wec;ﬁ Osrern se of Increased interest Making a ﬁﬂmﬁe irt? C?:.e studies ) Gain trust of potential
positions are most ; ] and decison \Liradive, engaging applicants
rdevant Satifaction or understandin company visua design
disstifaction 9 Day at theoffice,
photos of office,
work hours
City and locd
information
Sdlf-assessment tool
News
Saved joblist
6. Monitor — Show new jobs since ) )
. . L Develop relationship
Check gtatus/ Hope, fedings of Remembering T ) ) . last visit . )
avalability of attachment details Visitsite gain | Reminder svices| |\ ohle URLs with g‘:};ﬁ'ﬂ;“wm
positions over time Bookmarkable pages Y
Newsl eter
Contact information
Onlineand offline
Reading o applicaion
extrading Downloadable
information; Time application form
7. Action — Reli. NEVOLSESS %Lf;"lg’l‘;“sfdasﬁg Filling aut forms | Privacy and Information about Get highly-qualified
Apply for ajob ' agcuratgely online or offline discretion; theinterview applicants
Collecting Login and profile
necessary (save application)
personal data Downloads and print-

friendly pages




