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ABSTRACT

Banner Blindness: What Searching Users Notice and Do Not Notice on the

World Wide Web

by

Jan Panero Benway

Web designers attempt to draw attention to important links by making
them distinctive. However, when users are asked to find specific items, they
often overlook these distinctive banners. The irony of this phenomenon I call
"banner blindness" is that the user who really wants to find the information
the designer has highlighted is not likely to do so. In the experiments
reported here, banner blindness was investigated under controlled
conditions. Banners located higher on the page and therefore farther from
other links were missed more often than banners located lower on the page
and closer to the other links. Banners were missed more often when located
on pages containing links to categories than when located on pages with links
to specific items. Users rarely noticed banners when clicking the banner was
not required to accomplish a task.

Banner blindness occurred with several types of distinctive links —
graphical banners that resembled advertisements, large plain-text banners and
small plain-text banners that were very unlike advertisements. Increasing the
perceptual grouping between the banner and the "menu” of hyperlinks
helped users notice the banners only slightly more often. Adding animation

to graphical banners did not help mitigate the effect. Users searching for



iii
specific information seem to focus exclusively on the link-rich areas of the
page and do not notice distinctive items outside of that area.

The last two experiments in this research focused on emphasizing one
item within a menu of search-engine "hits.” Three types of emphasis were
used. Very large text caused a slight banner-blindness effect. Subtly large text
had no effect at all. Highlighting one menu item by giving it a brightly-
colored background did not cause banner blindness. In fact, it attracted the
attention of users: users were more likely to select the highlighted item and
did so more quickly. This type of color highlighting was most effective when
it emphasized the first item in the menu. It was slightly less effective when it

emphasized items in the middle of the menu.
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1. INTRODUCTION

In a usability test of a large company's intranet!, I discovered a very
strange and, at the time, unexpected problem. I designed a simple task to test
the basic design of the site. Employees could use the system to find
information about training classes, and the question was, could the
employees find the right links from the "home page" of the intranet to the
training page? I asked each employee who participated in the usability study
to "find information about classes on how to use the Internet.”

The employees did not have any trouble finding their way from the
home page to the training page; their problems began after that point. The
top-level page on corporate training had the general design as shown in

Figure 1.

XYZ Corporate
Training Center

Welcome to the XYZ corporate training center page! Click one
of the icons at the bottom of the screen to move to a particular
area. Also look at out Help page and our What’s new page.

New! Internet Classes

b

Pictures ICSR Classes Grades Instructors

Figure 1: Home page for the training center in a corporate intranet. The box
surrounding the words "New! Internet Classes” was red and was significantly
brighter than the rest of the page.

IIntranet: A World Wide Web-based information system that is used internally in a
corporation.



None of the over twenty participants in the usability study found the
information on Internet classes. Each participant, in turn, clicked the "classes”
link at the bottom of the training page. For some reason, Internet classes were
not listed on the resultant page, and so the users never found the requested
information. Clearly, the designers needed to include the information on
Internet classes under the "classes” link as well as directly from the page
shown in Figure 1. If they had, all of the participants would have found the
information. The interesting question is why all of the participants failed to
see the very prominent link to Internet classes on the training page. The
designers of this page wanted to draw attention to their new Internet classes
but they did not succeed.

Users of the World Wide Web do not read every word on the pages
they view. Most pages are a means to an end -- a way to find information that
is buried under layers of hypertext links. Jakob Nielsen (1997) has noted
through usability tests of web pages that "[u]sers recklessly skip over any text
that they deem to be fluff (e.g., welcome messages or introductory paragraphs)
and scan for highlighted terms (e.g., hypertext links)" (paragraph 5). Others
have found behavior similar to the "Internet classes” problem. An early web
usability study showed that users consistently missed buttons (which looked
like headers) at the top of the screen. This happened even though those same
users selected another button that was literally touching the button they were
looking for (Nielsen, 1994). In another study, the answer to a participant's
question could be found in an animated advertising banner on the page the
participant was viewing, but she never saw the banner (Spool, Scanlon,
Schroeder, Snyder & DeAngelo, 1997).

Even though the advertiser or page designer wants to make a particular

link extremely obvious, pulling it out by itself and putting it higher on the
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page, making it brightly colored or even making it move, the user skims right
by it without seeing it. I call this phenomenon "banner blindness.” Banner
blindness is an ironic occurrence in web interaction -- the user happens to be
looking for the link that the designer especially wants the user to see, but that
link is the one most likely to be missed.
1.1. Use of Banners in World Wide Web Page Design
1.1.1. Highlighting "News of the Day”

Many web sites present their users with a main menu of choices that
are static in page location and often in content. Then, the page designers
highlight a particularly important item, or oft-searched-for item by placing it
apart from the menu, at the top of the page. For example, Figure 2 shows the
top-level page of Yahoo! (Yahoo! Inc., 1997) on a day in late September.
During this time Major League Baseball is important and interesting news.
Therefore, Yahoo! has provided a quick and "obvious” link to baseball news
right at the top of the page. Although I have not tested this page for usability,
the results described earlier in this paper suggest that Yahoo! users who are
explicitly looking for baseball news may skip immediately down to the menu
below and not realize that Yahoo! had provided a quick and easy link for

them at the top.



Netscape: Yahoo! ="icee————————
Home  Search  Guide images Prit Security Stop  JUf

orvard: Reload

| Losation: i ttp:/ Fvww g oo com/_

Baseball Click Here To Win the
=== the 1
B 4 Pennant Races m Vipersgﬁ,ouu Yahoo! Kores
“Important” [ ST aptioas
Item L-—-J -
Yahoo ! Chat with David Schwimmer of NBC's "Friends"
Menu Yellow Pages - People Search - Maps - Clsssifieds - News - Stock Quotes - Sports Scores
Ko Arts and Humanities e News and Media [Xral]
Architecture, Photography, Literstwe... Curent Events, Magazines, TV, Newspapers...
o Business and Economy [Xtral] ® Recreation and Spormts [Xinal]
Companies, Investing, Employment... Sports, Games, Travel, Autos, Outdoors...
» Computers and Internet [Xtra!] ® Reference
Internet, WY/, Software, Multimedia... Libraries, Dictionaries, Phone Numbers...
e Education ® Regional
Universities, K-12, College Entrance... Countries, Regions, U.8. States. ..
o_Entertainment {Zral) @ Science
= R - v R [

Figure 2: On a day where baseball was at the "top of the news,” the Yahoo web
site has provided a direct link to baseball, separate from the main menu on
the page (Yahoo! Inc., 1997).

As this example shows, I am using the term "banner” broadly - not just
to refer to rectangular advertising banners, but to any item meant to stand out
like this small, textual baseball "banner.” This is not to neglect how the
banner blindness phenomenon might apply to advertising, but it is important
to note that its application is wider than advertising alone.

Another way web designers try to attract attention to important items is
with a large graphic. Figure 3 shows the home page for Salon Magazine, a
general interest on-line magazine. Salon uses a graphic at the top of the page

to advertise and link to its featured article of the day. The other articles are
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listed in a menu lower down on the left side of the screen. This graphical link
can be considered a "banner" because it is visually separated from the main
menu and is meant to attract attention to the most important article of the

day.

35
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MAGAZINTE
Featured Item

‘e

SUSAN FALUDI, GLORIA ALLRED
MND OTHERS ON THE LATEST
CLINTON BOMBSHELL

David Talbot: Why you should
{ become a Salon member.

PXOTOGRARK:

ARCHIVES | SEARCH | NEWSLETTER | CONTACT US | SERVICES | BWPORIUM | TABLE
NEW TODAY: TALK

VEDNESDAY, MARCH 3
The Preferred Card of Salon

ERTERTO WM
NEWSEEAL Battered GOP proudly e s
wraps itself in flag-burning R
amendment, prepares o light
math

CAMILLE PAGLIA Hillery: That
daddy-fixated brat Monica will be
attached 1 your il FOREVER

e

21ST Molotov e-mail: When

‘bomb-throwers target mgilirg lists

il-_._Ul:Lﬂgz;ﬁagt]?;femmm { Want to be a mystery writer? Read on 4]
e ¢ * Visit all your shopping favorites now, right here at the Salon Annex.

MEDIA The Buffy syndrome: Pop
culture's burning obsession with
damned ‘n' doomed teenagers

.

4
Q Internet zone

Figure 3: Salon Magazine uses a large graphic to link to its featured item of 7
the day. The other articles are listed separately, on the left side of the page.
(Salon Internet Inc., 1999).

The corporate training, Yahoo, and Salon home pages all follow
conventional web guidelines which usually recommend that to make an
important item stand out, it should be near the top, and be large and/or

brightly colored. For example, the Ameritech web design guidelines state:



In general, the larger an item is, the greater its perceived visual
importance and likelihood of attracting attention. Make sure that items
of greatest importance are easy to see, and clearly distinguished from
other items. (Detweiler & Omanson, 1996)

Experiment 1 investigated the validity of this advice.

2. EXPERIMENT 1

The first goal of this research was to determine whether banner
blindness could be recreated in a laboratory setting. This experiment focused
on two types of banners: rectangular graphic banners like the ones that
intranet usability participants failed to see (Figure 1) and graphical features
like those used in Salon Magazine (Figure 3). Non-graphical banners were
studied in Experiment 2.

Experienced participants were used because most of the participants in
the usability test had been novices, and I wanted to ensure that the
phenomenon was not an artifact that disappeared quickly as a user learned
more about the web.

2.1. Method

Six subjects, all with moderate to extensive web experience,
volunteered to participate. All were working professionals who ranged in age
from the late 20's to the late 30's. They interacted with a web site designed for
this study. The web site was strictly hierarchical, and contained three levels in
addition to the bottom-level "content" information. A schematic diagram of

the site's organization is shown in Figure 4.



Top Level

Broad Categories Tfa"el Movie Reviews

Category Pages Hotels An'lmes " New releases Classics

T ANINT AN
!

Reservation Review
Content phone of the
Information numbers movie

Figure 4: Organization of the web site used in Experiment 1.

Banners were placed throughout the site. Some of the banners were
large rectangles with a red background, as shown in Figure 5. Other banners
were "graphic” banners as shown in Figure 6. Both types of banners appeared
either as category-level pages of the site or on the item-level pages (see Figure
4). Red rectangular banners appeared either at the very top of the page or
immediately above the menu. Graphical banners appeared to the left of the

menu.



Thus, the banners varied over two variables. The "location™ variable
had three levels: red banners at the top of the page (high), red banners in the
middle of the page (low), and graphical banners to the left of the menu
(graphic). The "hierarchy" variable had two levels: banners on item- and
category-level pages. Figure 5 illustrates a low banner on a category-level page,

and Figure 6 illustrates a graphic banner on an item-level page.

[ Link: file:#/ /Macintosh HD/Jan's stuff/banner blind/pilot pages/Reservat/HOTELS/NEEMRRR.HTM %

Figure 5: A page from the web site used in Experiment 1. The search task was
to "Find the email address for Neemrana Hotels.” The banner had a bright

red background.



<[

Local machine zone %

Figure 6: A page from the web site used in Experiment 1. The search task was
to "Find information about the HCI International Conference.”

There were banner trials, control trials, and missing trials. Banner trials
were the experimental trials. In banner trials, the appropriate banner had to
be clicked in order for the subject to find the requested information. In control
trials, the required information could be found by clicking text menu choices
only. Banners were sometimes present, but were never needed to find the
information. In missing trials, subjects were asked to find information that
was not available on the web site. The subjects were warned that in some

cases the information they were asked to find would not be available.
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The subjects were asked to perform 24 searches for specific pieces of
information. The searches were given in random order, with the constraint
that the first task be a control trial and the second task be a "missing" trial.
There were six banner trials, one of each type according to the 3 (location) x 2
(hierarchy) design. There were 14 control trials and four missing trials.

2.2. Results

There was substantial banner blindness. The subjects located 93.8% of
the control targets, and fewer of the banner items. Table 1 shows the success
rate for each banner type. The banners on the category-page level were most
missed, and banners higher on the page were missed more than the banners
immediately above the menus. Graphics to the left of the menu were missed
least often. Overall, the success rate for controls was significantly greater than
for the banner items, £(5) = 2.64, p = 0.046.

Table 1: Rate at which subjects located the banner targets. Success on controls
was 93.8%.

Hierarchy level

Location Category Item Means
High  333% 66.7% 50.0%
Low 50.0% 833% 66.7%
Graphic 50.0% 100%  75.0%
Means 44.4% 83.3% 63.9%

Two secondary measures were taken to determine whether the subjects
had difficulty in locating the banners they did find. After they found each
item, they were asked to rate how difficult the item was to find. The
subjective ratings were made on a five-point Likert scale where 1 indicated
"very easy to find" and 5 indicted "very difficult to find." No ratings were

made when the subject failed to find the item. Also, the tasks were timed to
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determine whether subjects spent more time looking for banners than for the

control objects.

”7 —&— Graphic
. —— High
—o— Low
- - Control

Mean Subjective Rating
P ¢

Category Item
Hierarchy Level
Figure 7: Mean rating of how difficult it was to find the items, successful finds
only.

Figure 7 shows how each type of banner was rated. The control items
were always rated easier to find than the banner items, although in some
cases only marginally so. The overall difference was significant, #(5) =2.81,p =
0.037. There appears to be an interaction between the hierarchy level and the
distance from the menu. When the banner was found low on the page
whether it was a rectangular banner above the menu (low) or a graphic to the
left of the menu (graphic), it was rated easier to find on the category level
than on the item level. Conversely, when the banner was found high on the
page (far from the menu), it was faster to find on the item level. It is difficult
to tell whether this interaction is reliable. Because most subjects failed to find
several items, the amount of missing data makes a significance test infeasible.
It is interesting to note, though, that these results differ in direction from the

success data (Table 1) in which there was no interaction.
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"Scan time" is the time the subjects spent looking at the page
containing the banner before they clicked it. This accounts for only the last
time they viewed the page during a given task. The mean scan time for
control trials was 3.32 seconds. This was faster than the banner trials which
averaged 7.88 seconds. This difference was significant, #(5) = 4.56, p = 0.008. As
shown in Figure 8, scan time for category-level banners was fast, even
marginally faster than controls. The scan time for item-level pages, however,
was considerably longer. Once again, the direction of effects here are different

from the success data.

12—, —e— Graphic

—m— High
104
O —9— Low
24
gy °1 -- Control
£
B~
e 01
g
N
c 44
§ ________
2
0 T 1
Category Item
Hierarchy Level

Figure 8: Mean scan time to locate the items, successful finds only.

As suggested above, the degree of success subjects had with each type of
banner correlated positively with the difficulty ratings those items received (r
= 0.51). Also, success correlated positively with scan time, r = 0.87. This seems
to imply that the subjects who succeeded more often on the banner trials may
simply have been trying harder. However, when comparing more and less
successful subjects, it seems that those people who found more of the banner

items tended to give lower difficulty ratings (r = -0.80) and were faster in
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making selections (r = -0.78). Therefore, it seems that there were differences
among subjects in how much banner blindness they experienced. Those who
were most likely to fail on the banner tasks also tended to take longer and rate
more difficult the banner tasks they did succeed on. The initial contradiction
wherein those items that were found most often also tended to take longer
and be rated difficult is probably a result of more banner-blind-susceptible
subjects being included in that data.

2.3. Discussion

The banners used in this experiment seem like they should have been
obvious to users: they were large, brightly colored, and stood out from
everything else on the page. However, this study shows that they were
frequently missed by the users who were specifically looking for the
information they contained. Not only did the banners fail to jump out at the
users and grab attention, they were frequently ignored. Even in cases where
the participants located the necessary banners, they rated those tasks as being
more difficult than the controls, and it took longer to find them.

This first experiment examined only a limited range of salient items,
namely large graphics and red rectangular banners. There are several possible
explanations for why the banners were ignored. For instance, many of the
banners in this study resembled advertisements, and it is possible that the
participants in this study have learned to ignore advertisements when
searching for information on the web. A second possibility is that since
searchers tend to look for linked text, they focus on small, blue text objects.
Perhaps banners that more greatly resemble linked text would be less likely to
be ignored. A third possibility is based on perceptual grouping. Although
some design guidelines recommend that important items be set apart from

other objects, perhaps a better strategy would be to increase the perceptual
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grouping between the menu of links, which searching users presumably focus
on, and the salient banner.
2.3.1. Web Advertising: A Special Case of Banner Blindness

Web advertising is one of the most common uses of banners on web
pages. The advertiser pays the owner of the page that displays the banner, and
hopes that web users will click the banner and visit the advertiser's web page
for more information.

Only a small percentage of users who view advertising banners click
them (Briggs & Hollis, 1997). Exact measures of the typical of users who
typically click banner ads (referred to as "click-through) are difficult to find,
but at least one advertising company guarantees its corporate customers a
minimum click-though of 1% (DoubleClick Inc., 1997). On the other hand, at
least one study has shown that web users who do not click advertising
banners are influenced by them. Unclicked advertising banners cause
increased brand awareness and purchasing probability (Briggs & Hollis, 1997).

Certain aspects of banner design, such as bright coloring and
animation, are intended to attract attention to a banner and increase its click-
through rate. Other aspects of banner design such as posing a question or
using a phrase like "click here” also increase click-through rates (I/PRO
Research/DoubleClick, 1996). The fact that semantic changes to ads increase
their click-through rates suggests that web users do see and process these
banners, even if they do not always select them.

Why then do usability studies show that web users do not see such
banners? Usability test participants are given specific targets to search for and
they conduct goal-directed scans of web pages looking for that topic. Web
users in general are sometimes goal directed and sometimes "browsing" or

just looking for something interesting. A browsing user is more likely to be



15

willing to diverge from a path to follow banner links that seem appealing.
Browsing users should be more likely to click banners, but that does not
necessarily explain why usability test participants don't seem to even see
advertising banners.

It could be that experienced web users learn to block out advertising
banners, knowing that they are rarely helpful. Banners that move may be
even more likely to be blocked out by goal-directed searchers because the
movement is distracting (Spool et al., 1997). But the participants in the
usability study described at the beginning of this paper were using an
advertisement-free intranet, and many of the participants were novice web
users, who, because they had never used the web before would not have
learned to avoid advertising banners. Therefore, there is reason to believe
that banner blindness is not purely an advertising effect. It should apply to
any "distinctive" link which is physically and perceptually separated from the
main menu on a page.

It could be that advertisers do not care whether they attract goal-
directed users. Most people browse from time to time, and so attracting those
users to the advertiser's site may be enough. However, web advertisers do try
to attract goal-directed users. Some advertisers target their banner ads toward
people who search for particular terms, as shown in Figure 9. In this case, the
user searched AltaVista for the term "weddings" and, in addition to
AltaVista's search results, the page returned an advertisement for a wedding-

oriented web site (Compaq Computer Corporation, 1999).



e PP T

=—— T
» 8 ¢ & G R @ A o

% Back Forvard Siop Refresh Home Search Mail Favorites Larger Smaller Preferences
address: (%) [Bttp:/ /www altavista com/cai-bin/query 2pgmqBki=Xx&q=weddings
Searched for
ts _~-“weddings”
N roe

ev hj any langu‘agél‘é‘ [ ”

h‘\\\\§

NN

Click here to find out moye!

> Alta¥istafound 781730 Web pages for you. Refine your segrch Advertisement
weddings - List of nearmalches relatedto weddings provided byRealNames. Booke St Amason com.
R eatincuihitorne b ot it
1. Gift Mugs for weddings, military, Christmas, birthday, emblems, reunions anda Z%%%ﬁ%rs
(;lrltt Coffee mugs cdusfg;n de&ﬂm&ed.,!Military emblems coltee mugs, promotional mug, e
3,3ouvenirs and custom gift mugitems g
URL: v giftmugs comy ,6%'%‘2@9 Ao
Lastmadified 8-Sep-85 - page size 11K -in English{ Translate | Shopping Guide
2. Cashmere Heights Weddings : New Zealand Weddings - New Zealand ot

Honeymoon - New
New Zealand Marriage Licence. Bride and Groom of the Season. Winter Weddings. Links. Photo sessions. Awands.

1 Milleniumn Weddings. Qur Newly Weds. ...
X internet zone

S

Figure 9: The user searched AltaVista for the keyword "weddings” and was
presented with a targeted banner advertisement in addition to the results of
the search (Compaq Computer Corporation, 1999).

The owner of the wedding-oriented page advertised on the AltaVista
site hopes users who want wedding information will choose the most salient
item that resulted from the search, the banner advertisement. The question is
whether making the link to that site salient and distinctive in this way will in
fact attract the searcher's attention.

Experiment 2 examined the relationship between advertising and
banner blindness in two ways. The first way was to determine to what extent
banner blindness is a result of web users learning to ignore advertising. If
users fail to notice salient text on a web page even though it looks nothing
like and advertisement, then ignoring banners is probably not just a result of

wanting to avoid advertising. Experiment 2 also examined the effect of
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advertising by looking at whether changes in traditional advertisement
banners influence the likelihood that searching users will notice them. For
example, will searching users be more or less likely to remember and
advertisement that contains animation? Does changing the perceptual
grouping on a page influence whether an advertising or non-advertising text
banner is noticed?

Perceptual grouping may be a key concept in the banner blindness
phenomenon. Design guidelines recommend that placing an item in its own
perceptual group makes it stand out and seem important. The results of
Experiment 1 may indicate that that recommendation is incorrect, but an
empirical comparison of different grouping arrangements is needed to
determine the role of perceptual grouping in banner blindness.

2.3.2. Perceptual Grouping

Distinctive items become distinct because the other items form
perceptual groups which exclude the distinctive item (Duncan & Humphreys,
1989). Banks and Prinzmetal (1976) showed that when the distracter set forms
a perceptual group, the target is easier to identify. One way to make an item
distinct from the others is to physically separate it. The item of interest is thus
in a “group” by itself (making it distinctive), and the remaining items are
grouped by proximity. This could attract more attention to the distinctive
item, as it did in the study by Banks and Prinzmetal, or it could have
indeterminate effects just as other dimensions that cause distinctiveness do.
However, the studies on the effectiveness of distinctiveness have largely
ignored the dimension of spacing.

Extensive basic research in attention has shown grouping of elements
to be a basic function. Because attention is a limited resource, it cannot be

simultaneously be focused on the whole visual field. Before focal attention is
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allocated, preattentive processes (Neisser, 1967) break the field into figural
units. A review of research on visual search shows that virtually all models
of visual search agree that there is a series of stages of attention and that the
first, preattentive stage is parallel. This preattentive stage guides attention,
restricting it to the part of the visual field most likely to contain the target
(Wolfe, 1994).

The more a particular grouping property (color, orientation, proximity)
helps form a group, the more likely that group is to attract attention when the
viewer has a peripheral view of it (Beck, 1972). Once the groups are identified,
the search process proceeds serially, as the viewer attends to one group after
another (Treisman, 1982). Only after the viewer selects a group and focuses
attention on it does he or she processes the items within the group, either
serially or in parallel (Kahneman & Henik, 1977).

In computer displays, most discussion of perceptual grouping uses
proximity as the display dimension which groups the items. A major issue in
grouping by proximity is the amount of proximity required in order for
objects to be perceived as a group. Based on previous research (Cropper &
Evans, 1968; Woodward, 1972) and his own empirical results, Tullis (1983;
1988) concluded that a proximal group should be within a 5 degree diameter
circle around the point of fixation. This is because visual acuity is cut in half
at about 2.5 degrees from the point of fixation. Assuming a typical viewing
distance of about 475 mm, a group of objects within a circle of 41.8 mm can be
considered to be "near" one another (Tullis, 1983). However, Treisman (1982)
found that varying the distance between different groups did not affect the
seriality of the search between different groups. Groups were searched serially
rather than in parallel whether or not eye movements were required to

examine the different groups.
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Tullis concluded that groups should fit within 5 degrees of viewing
angle and be surrounded by white space. He does not indicate how much
white space is required. However, his studies were performed in a VDT
display in which all characters were the same size. A single space all the way
around a group seems to delimit the groups he shows in his examples. Other
screen design researchers have also designated that groups should be
surrounded by “white space” (Streveler & Wasserman, 1984) or have given
specific recommendations for numbers of spaces needed on a VDT display
without much empirical justification (Pulat & Nwankwo, 1987). A study
comparing an expert system to human judgment found that humans use
more than the existence of white space to define a group; they also consider
hierarchical and other spatial variables to mark where groups exist (Williams
& Leaf, 1995). Similar results were found by Bednall (1992), who showed that
subjects were equally aided by groups that were created through white space
between the groups and by groups that were created by hierarchical
organization within the groups. Therefore it appears that grouping may be
more complex than the simple addition of white space.

Grouping is not a binary judgment. Studies have shown that the
amount of grouping between objects decreases as the items are moved further
apart (Gillam, 1972; Pomerantz & Schwaitzberg, 1975). The exact amount of
space that can exist before grouping breaks down is dependent on the stimuli.
Gillam (1981) showed that for simple stimuli, grouping is a function of the
ratio of the size of the objects and the spacing between them. Thus, larger
objects can group across more distance than can smaller objects. Shipley and
Kellman (1992) showed that the ratio rule extends to more complex illusory
stimuli. However, a magic grouping ratio does not exist. The amount of space

that items can group across is dependent on the particular stimuli. King (1990)
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showed that items that create a “good gestalt” can group over larger distances.
For instance, these two items: [ ], form a relatively good gestalt and thus can be
seen to group over a larger distance than can these two items: AA. There is
thus no constant grouping ratio because these two sets of stimuli are of
similar size but group over different amounts of white space.

Because of the difficulty in defining exactly what a perceptual group is,
grouping could be acting on computer interfaces in difficult-to-determine
ways. One possible explanation for banner blindness is that the
distinctiveness of the banner is actually working against the important item
because searchers are avoiding distinctive item to focus on link-rich areas of
the page. Or, the difficulty could be that the although the banner seems to be
distinctive through color and placement, it actually is grouped together with
less important information. Studies of web users show that when they read
web pages for information, they tend to skip over anything deemed to be
"fluff' (Morkes & Nielsen, 1997; Nielsen, 1997). This can include titles,
headers, introductory information or marketing material. According to the
visual search model of Duncan and Humphreys (1989), when people are first
exposed to a visual scene they form a "perceptual description” in which the
scene is segmented into structural units. These units are strongly influenced
by perceptual groups, particularly proximal groups. Weights are then assigned
to each perceptual group based on the probability that they contain the target.
Groups tend to be accepted or rejected as a whole. A process of spreading
inhibition dictates that if a group is given a low weight, all the elements in
the group are likely to be allocated low levels of attention. Therefore, if a
banner on a web page forms a perceptual group with other information (titles,
marketing hyperbole), the entire group, including the banner, is likely to be

ignored. Figure 10 shows two possible segmentations of the "Corporate
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Training Center” web page described at the beginning of this paper. In
arrangement A, the banner is in a group by itself, and thus it is distinctive. In
arrangement B, the banner is in the same group with some introductory
material, which many web users may judge to be "fluff" and will ignore it. If
arrangement B prevails, the inhibition of the introductory material may
spread to the banner, making it unlikely that that area of the screen will
receive focal attention. If arrangement A prevails, the banner still may be

ignored, but it has a somewhat lower probability of being inhibited.
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Pzgure 10: Thumbnail sketches of the schematic design of a web page shown
in Figure 1, with some possible perceptual groups circled in "=ws=me=’

Experiment 2 examines a way to increase the amount of perceptual
grouping between and banner and the menu, and tests the effect of changing

the grouping on nonadvertising and advertising banners.



3. EXPERIMENT 2
3.1. Method

Seventy two undergraduate psychology students from Rice University
participated in exchange for course credit. 55% of the subjects were female. All
the subjects had previous web experience, and 90% of them used the web
every day or at least several times a week.

This experiment had two main parts, a set of "non-ad" trials and a set
of "ad" trials. The subjects participated in both parts.

3.1.1. Materials

The subjects' task for each trial was to find a specific piece of
information using the web site provided for them. They navigated through
three levels of category choices in each trial. The first page contained three
categories to choose from, the second contained 18 categories, and the third
level contained five choices. The second level is the main level of interest

because the banners were placed there.
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3.1.1.1. Non-Ad Trials

In the non-ad trials, a banner placed on the second-level page could
help the subject find the correct category. An example is shown in Figure 11.
The task in this case was to find information on the book Coaching Youth
Basketball. The subject has already selected the "books" category, and now has
to select the "sports" category from the eighteen choices provided. The
"banner" on this page, which states "Coaching Youth Basketball in Item C5"
can help the subject locate the correct category quickly. Subjects who do not
notice the banner will have to examine many of the categories before locating

the correct one.

Boks

Figure 11: A page in a non-ad trial, with a large text banner and menu
grouping. The underlined text was blue, the color typically used for links. The
banner text was also blue. The remaining text was black.

Two between-subjects variables were manipulated in the non-ad
portion of the experiment. The banner shown in Figure 11 is in the "large
text" format. Other subjects saw banners instead in either the small text
format, as shown in Figure 12, or the graphical format as shown in Figure 13.

The second variable manipulated was perceptual grouping. The gestalt
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principle of "common region" (Palmer, 1992) was used to create grouping
between the banner and the menu of choices (menu grouping) or between the

banner and the title (title grouping). Menu grouping is shown in Figure 11,

and title grouping is shown in Figure 12.

ndy Guides Computers Religio:
‘hilogophy Automotive Economi
Childcare Mystersy Cookin

Figure 12: A small text banner with title grouping. The links and banner were
blue.

Figure 13: A graphical non-ad banner. The text of the banner was black and
most of the background was blue, with a yellow streak.
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3.1.1.2. Advertising Trials

In the advertising trials, the tasks were similar to the non-advertising
trials. The difference was that the banners that the subjects were exposed to
were always irrelevant to the search task. An example is shown in Figure 14.
In this case, the subject is looking for a book titled How to Prepare for the SAT
I, and while searching for the correct category, is exposed to an advertising

banner for "Jimmy Dean Tastefuls."

1 Polites Aupmotre Philosophy
2 Personal Finance Mysery Cooking
3_1 Spors ‘ Compuers Aging

6 Humor Gardening | Childcare

Figure 14: A page in a advertising trial, using title grouping. The box
surrounding "Speciall!” was yellow.

Three within-subjects variables were manipulated in the advertising
trials. All the banners presented were in a graphical style, as shown in Figure
14, but some were still and some were animated. For the animated banners,
the word "Special!!" scrolled across the small yellow box at the bottom of the
banner.

A second variable was perceptual grouping, which was created using
common region, just as in the non-ad trials. Half of the advertising trials used

title grouping, and half used menu grouping.
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The third variable was manipulated in the recognition memory test
that occurred after the search trials were completed. In some of the
recognition questions, the subjects were shown the same graphical
representation of the banner shown during the presentation (high context). In
other recognition questions, the subjects were given the content of the ad
without the graphical context (low context). The recognition test is described
in greater detail below.

3.1.2. Procedure

Before the subjects began the search trials, they were given pre-training
in using the grid layout that was used in the critical eighteen-item category
pages. Because the non-ad banners referred to specific categories by grid
location, it was important that the subjects understand what was meant by
"Ttem C5," for example. The subjects were shown a page containing a grid like
the one shown in Figure 14, and the computer directed them to click the
items A6, C3, and then Bl in order to "familiarize [themselves] with the web
pages." If the subjects chose the wrong category or took too long to make a
selection, they were given further help in understanding the directions.

After the practice session, the subjects began the search trials. The
search tasks were numbered and printed on index cards. For each trial, the
subject would read the task (e.g., "Find information about Curry Travel
Agency") and then click a "begin" button on the computer screen. A screen
containing three hyperlinks would appear, giving the choice between
"Books", "Travel”, or "Household Items.” After the subject selected the
correct category, a page containing 18 categories as shown in Figure 14
appeared. After the correct category was selected on that page, the subject was
required to make a selection from five specific items, including the one

named in the task (e.g., "Curry Travel Agency"). When the correct specific
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item was selected, the subject was shown a web page containing information
on the appropriate topic. The subjects were instructed just to look at this page
and not to do anything. After a short period of time, the page disappeared
automatically and the subject was brought to a page introducing the next task.

On all the pages requiring the subjects to make a selection, only one
selection was valid. If subjects picked incorrect items, they were brought to a
page that said they had made an incorrect selection, and they were asked to go
back and try again.

The experiment began with three "buffer" trials. On these trials, no
banners of any kind appeared on the second-level pages. The buffer trials
were followed by three non-ad trials, 24 ad trials, and in some cases, three
additional buffer trials. The order of the ad-trial and non-ad-trial blocks was
counterbalanced, so that half the subjects completed the ad trials first and half
completed the non-ad trials first. The search trials were followed by a
recognition test related to the ad trials. In order to maintain a constant time
delay between the ad trials and the test, subjects who completed the ad trials

last also completed three additional buffer trials before the recognition test.

3.1.2.1 Non-Ad Trials

The three non-ad trials consisted of one "critical" experimental trial
and two controls. The experimental trial used a helpful banner which could
help the subject find the correct category quickly. One of the control items
(unhelpful banner) directed the subject to a particular category, but the banner
did not help the subject. For example, the task might be to "Find information
about Coaching Youth Basketball' but the banner would state "Mind Design
in Item A2." The second control item contained a banner that was completely
irrelevant. It stated "Eat Pace Picante Sauce.” In all the non-ad trials the

correct category was located in row 5 of the grid. Within each group, all three
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trials were of the same format (large text, small text, or graphical, and with
menu grouping or title grouping) and the order of the three trial types was
counterbalanced using a Latin Squares design. The order of the content of the
tasks remained constant across subjects, meaning that the basketball search
task was always first but the content of the banner in that trial varied.

3.1.2.2. Advertising Trials and Recognition Test

The advertising trial block variables were manipulated within subjects.
The 2 (animation) x 2 (grouping) x 2 (test format) design created eight trial
types. The order of these types was counterbalanced using a Latin Squares
design, and each subject completed three blocks of eight, for a total of 24 ad
trials. Forty-eight advertising banners were created, and half were randomly
selected for each subject to be presented or to be distracters in the recognition
test. An animated and an unanimated version of each ad existed, so that the
appropriate version was placed according the trial type. The order in which
the ads were presented was random for each subject. The content of the tasks
was again constant across subjects. The location of the correct category on the
18-item page was random for the ad trials, and it could occur in any of the
possible locations.

After all the search trials were completed, the subjects were given a
surprise recognition test, administered automatically by the computer. All 48
advertisements were presented to the subjects, in random order. The testing
format varied. For the high-context items, the banners were shown exactly as
they had been presented earlier, complete with the presence or absence of

animation. An example of a high-context item is shown in Figure 15.
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Netscape: ‘Guestions' 58

O Was present

G Perhaps was present

G Perhaps was not present
@ Was not present

Figure 15: A high-context item in the recognition test.

The low-context recognition test items had two parts. The first part
asked the subjects to rate whether they believed they had been presented a
brand name (Figure 16). Then, they were forced to make a choice between two
possible product names (Figure 17). The purpose of the low context items was
to probe the subjects for slightly deeper processing of the ads, at two levels of

detail (brand name and product name).

e e e et
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Please indicate whether the following was present:

An advertisement for the brand "W oolite."

@ Was present

@ Perhaps was present

O Perhaps was not present
O Was not present

Figure 16: A low-context recognition test item, part 1.
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If you recall seeing an advertisement for "Woolite" please indicate which
product was advertised. If you do not recall, please guess.

@ Woolite Heavy Traffic
@ Woolite One Step

Figure 17: A low-context recognition test item, part 2.

For each ad, only one product name was used, but the two products
were pre-tested to be approximately equal in familiarity to Rice students.
Subjects were asked to randomly choose between the two brand names if they
didn't recall the ad. This way, a base rate for which product would be more
likely to be selected could be established for the distracter ads. The order of the
two product names was randomly determined for each test item.

The distracter ads were evenly split so that an equal proportion of them

were displayed with and without animation, and in high and low context.

3.1.2.3. Questionnaire

After the recognition test, the subjects filled out an on-line
questionnaire that asked for demographic information, web experience,
opinions about web features (like animation), and some specific questions
about the experiment. Subjects were also given the opportunity to type
comments about the experiment. The questionnaire and a summary of
questionnaire results are shown in Appendix A.

3.2 Results

3.2.1. Non-Advertising Trials
Subjects in all six conditions experienced pronounced banner
blindness. Figure 18 shows the difference scores for each of the groups.

Difference scores were computed for each subject by subtracting the
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experimental trial time from the average of the two control (unhelpful and

irrelevant) trial times.
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Figure 18: Difference scores in seconds for the between-subject display
variables on the non-advertising trials. Positive numbers indicate faster times
for the relevant banner trial.

An experimental trial took an average of 5.51 seconds to complete. The
grand mean facilitation of these trials over the control trials was 0.51 seconds,
which was not significantly different from zero, ¢(66) = -0.19, p = 0.85. This
indicates that on the whole, the subjects experienced banner blindness
because they were not consistently faster in selecting a category in the
presence of a helpful banner. The standard deviation for the groups varied
from 2.3 seconds to 8.0 seconds, but a test for heterogeneity of variance
indicated this variation was not significant using the O'Brien test (Maxwell &
Delaney, 1990), F(5,66) = 1.02, p = 0.41. The mean facilitation for the group
with menu grouping and the graphical (ad-like) banner was 1.89 seconds. This
difference was significantly different from zero, £(11) = 2.87, p = 0.015. This

significance level is marginal when considered as one of six possible tests, but
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still below 0.05 using a one-tailed Bonferoni-adjusted test. None of the other
groups showed significant facilitation.

The differences among the groups shown in Figure 18 were tested
using a mixed-factor analysis of variance with the within-subjects factor of
trial type (the two control and the experimental trial types) and the between
subjects factors of banner format, grouping, and block order (non-advertising
trial block before or after the advertising block). With this model, a significant
main effect for trial type would indicate a difference among the control and
experimental trials (possibly facilitation caused by the helpful banner), and an
interaction between trial type and any of the between-subjects variables would
be affected by the degree of facilitation for the experimental trial varied across
groups. However, there were no such significant differences. The ANOVA
table is shown in Appendix B.

In the post-experiment questionnaire, subjects were asked whether
they recalled seeing the relevant banner and whether they recalled seeing the
irrelevant control banner. The wording of these questions is shown in
Appendix A (questions 14 and 15). Fourteen subjects reported seeing the
relevant banner and nine reported seeing the irrelevant banner. These
positive responses came from 17 of the 71 subjects who responded to the
questionnaire. Six of the respondents reported seeing both of the banners.

Table 2 shows the breakdown by condition.
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Table 2: Number of subjects who reported seeing a relevant or irrelevant
banner. All cells had 12 participants. The title-grouping, small-text group had
one subject who did not answer this question.

Banner Format

Grouping | Graphical Large Text Small Text Total

Menu 3/12 4/12 2/12 9/36
Title 0/12 4/12 4/11 8/35
Total 3/24 8/24 6/23 17/71

All of the 14 subjects who recalled seeing the relevant (helpful) banner
also reported that that banner helped them locate the correct category. Figure
19 shows the distribution of difference scores for these subjects. The mean
facilitation for this group was 1.55 seconds (SD = 7.53). This group contains a
large negative outlier (2.7 SDs below the mean). With this outlier eliminated,
the group mean of 3.11 seconds was significantly different from zero, one-
tailed #(12) = 2.25, p = 0.02. Eliminating the positive outlier shown in Figure 19
(1.8 SDs above the mean) makes the mean of 2.11 seconds significantly

different from zero using a one-tailed test, t(11) = 2.04, p = 0.033.
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Figure 19: Boxplot of the difference scores for the 14 subjects who reported
that they saw the relevant banner.
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The group means and sizes for the 13 subjects (after elimination of the

furthest outlier) in this "relevant-banner-seer” subset are shown in Figure 20.
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Figure 20: Group means and cell sizes for the 13 subjects who reported having
seen and been helped by the relevant banner. Zero subjects in the title-
grouping, graphical-format banner group reported seeing this banner.

A 2 x 3 ANOVA with SAS Type III sums of squares showed that the
main effect of grouping was not significant, F(1,8) < 0.01, p = 0.99 and neither
was the main effect of format, F(2,8) = 0.36, p = 0.71. The interaction was not
significant, F(1,8) = 4.21, p = 0.07.

3.2.2. Advertising Trials

Banner blindness also occurred with the advertisement banners. In the

recognition test, subjects were shown each advertisement that had previously

been presented and were asked to indicate whether they had seen it. They

mwon

responded on a four-point confidence scale: "was present,” "perhaps was
present,” "perhaps was not present,” "was not present.” The subjects were

also shown an equal number of control advertisements.
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The experimental banners were presented in each of the factorial
combinations of the four within-subjects variables: test context, grouping,
animation, and block. Because grouping, block, and sometimes animation did
not apply to the control advertisements, the controls were not fully
factorialized. In order to match these control banner for comparison with the
experimental banners, each control banners was randomly assigned for each
subject to a level of animation, grouping, and block to create a full factorial
design.

Across conditions, the experimental banners received confidence
ratings slightly higher than the controls did. Each experimental item was
matched to its corresponding control item, and a difference score was
computed. The mean difference score across all conditions was 0.07 on the
four-point scale, which was significantly greater than zero, F(1,71) =7.97, p =
0.006. For all repeated-measures analyses of variance reported here, a
multivariate approach was used. All repeated measures use the F test of the
Wilkes' Lambda test statistic (Maxwell & Delaney, 1990).

A 2x2x2x2x3 (Experimental/Control, High/Low context test, Grouping,
Animation, Block) within-subjects ANOVA was performed. There was no
significant effect of block, F(2,69) = 0.04 p = 0.96 nor interaction between block
and experimental/control, F(2,69) = 2.76, p = 0.07. Because one subject had a
piece of missing data from one test item, analyzing the data separately for
each block eliminated that line of data. Since there was no significant block
effect, the data was averaged across blocks for each subject. As in the non-
advertising data, the effects of interest were interactions between the
experiment/control variable and the other variables. A priori, the confidence
ratings for the control items should not vary at all based on the levels of the

other variables, and thus any effect on the experimental items would produce
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an interaction between the experimental/control variable and the variable
that lead to the effect. However, even if the confidence ratings did vary across
a variable for the control items, an interaction would still distinguish an
effect on the experimental items from a response bias. There were no
significant interactions of any order between the experimental/control
variable and any other variables. The a summary of the results is shown in
Appendix C.

There was a significant main effect for amount of context in the
recognition test. High-context test items showed the actual ad banner and low
context gave only the advertiser's name. The subjects were more likely to say
that they had seen an advertisement when it was presented in low context (M
= 2.42) than in high context (M = 2.26), F(1,71) = 16.13, p < 0.0001. But, this
proved to be a response bias as the context variable did not significantly
interact with the experimental/control variable, indicating that subjects were
just as liberal with the low-context items when evaluating the control items
as they with the experimental items.

With each low-context item, subjects were asked an additional question
about which particular product was advertised. The subjects made a forced
choice between two products. The mean number of correct selections made
on the experimental items per subject was 0.503. This was not significantly
different from chance, 0.500, ¢(71) = 0.19, p = 0.85. Not surprisingly, there were
no significant effects in a 2 (grouping) x 2 (animation) x 3 (block) within-
subjects multivariate ANOVA on the number of correct selections made for
the experimental items.

In the post-experiment questionnaire, the subjects were asked whether
they noticed advertisements that were shown to them during the search

trials. Twenty percent said yes. Apparently, for the other 80%, the recognition
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test was confusing in that they had no memory of any advertisements at all.
Several subjects remarked after the experiment that they had thought that the
recognition test existed in order to see whether they would begin responding
that they had seen ads that did not exist under the pressure of repeated
questioning. Reanalysis of the recognition test results using only the 20% of
subjects who claimed to have been aware of the advertisements did not show
any increase in performance. In fact, the mean difference between the
experimental and control items actually decreased. The subjects’ confidence
in their recognition of items that were shown over controls was 0.057 points
on the four-point scale. This was not significantly different from zero, {(13) =
0.67, p = 0.51. Confidence for items presented with menu grouping was greater
than with title grouping by 0.15 points, which was in the predicted direction
but not statistically significant, #(13) = 0.82, p = 0.43. Confidence for items
presented with animation was greater than those without by 0.197 points.
This difference was in the direction predicted by web design guidelines, but
was not significant, #(13) = 1.83, p = 0.0897.
3.3. Discussion

The main purpose of this experiment was to investigate whether
changes in how banners were presented could mitigate banner blindness. For
the most part, banner blindness occurred regardless of variations on banner
format, perceptual grouping, or animation. In the non-advertising case,
however, there was some mitigation under the conditions where the
graphical-type banner was perceptually grouped with the menu. Menu
grouping was intended to mitigate banner blindness by increasing the
perceptual link between the banner and the menu. That there was no overall

significant main effect for grouping but a small effect for the menu/graphical
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condition indicates that the effort at perceptual grouping was marginally
successful.

One possible problem with Experiment 1 was that since all the banners
were graphical, the banner blindness that occurred may have been caused by
the subjects' avoidance of anything that resembled advertisements rather
than anything perceptually distinct. The fact that the greatest facilitation in
the non-advertising trials occurred in one of the two conditions that did use
graphical, advertising-like banners indicates that banner blindness is not
simply a result of the avoidance of advertisements.

Among the 14 subjects who reported seeing the potentially helpful
relevant banner, there was statistically significant facilitation. This indicates
that the behavioral measure used for detecting whether the relevant banner
was noticed immediately (grabbed attention) was probably valid. The overall
lack of strong effects in the non-ad trials, therefore, indicates that the majority
of the subjects experienced banner blindness.

In the advertising trials, there did not seem to be any mitigation of
banner blindness caused by changes in perceptual grouping or through the
addition of small amounts of animation. The fact that there were no
significant differences among conditions even for subjects who said they were
aware of some advertisements may indicate that the recognition test was not
sensitive enough to detect the few cases where banner blindness was less
profound. The non-significant differences that did appear for this small group
of subjects were in the direction predicted, though, which may indicate that
under certain conditions adding animation and menu grouping may mitigate
the effect of banner blindness somewhat. However, the very low rate of

conscious awareness that any advertisements were present at all indicates that
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most subjects experienced banner blindness across all the conditions in which
the advertising banners were presented.

Experiments 1 and 2 both show that banner blindness can occur, and in
some cases is quite dramatic. I now turn my attention to how to call users'
attentions to important information they may be searching for without
causing the ironic effect of banner blindness. Guidelines that recommend
placing important items at the top of the page may be misguided. Spool,
Scanlon, Schroeder, Snyder, and DeAngelo (1997) found in usability tests that
users turn to navigation bars after determining that the page does not contain
the information they need. At this point the user tends to have scrolled to
the top or the bottom of the page. Users may start viewing the page in the
center, and examine the very top and bottom only after they determine what
they want is not located in the center. Therefore, it may not be better tc place
the "important” items at the top because the user may look there last.

A key problem with banners like those used in Experiment 2 may be
the physical separation of the banners from the menu. Despite the efforts to
increase the relationship between the banner and the menu by increasing
perceptual grouping through background colors or greater similarity, a
physical separation remained. The solution may be to indicate clearly that the
"important" item is part of menu, and then to add distinguishing
characteristics to make that item seem more important and draw attention.

3.3.1. Perceptual Distinctiveness

Banner blindness occurs when a web designer attempts to make a
particular link distinctive on a page. In some cases, this attempt is
counterproductive because although the item is distinctive, it is not noticed
by some users. Basic and applied research on distinctiveness is mixed in its

ability to predict this phenomenon. In this section I will describe basic
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research that shows that distinctive items should be more memorable and
considerably easier to spot when they are targets in visual search. However, as
I will show, distinctive items in most visual search studies are distinctive on
the very dimension that is relevant to the search. Therefore, much of the
research in this area has limited applicability to banner blindness. A priori, I
would assume that if a subject is shown a display of words all of which are
printed in black except one, the distinctiveness of that one word should have
an effect. Specifically, if the subject is asked to find the word "artichoke” and
that word is the one that happens to be distinctively colored, search should be
facilitated. Conversely, if the word "lettuce” is in the distinctive color, search
for the word "artichoke" should be somewhat inhibited as compared to an all
black display. This is not what occurs in banner blindness. The banner, being
distinctive, should attract attention. For some reason, it does not. And,
studies which test my a priori assumption are rare and have shown mixed
results.

Research on the von Restorff effect shows that distinctive items are
remembered better than other items that they are presented with and that
perceptual distinctiveness is one way to produce this effect (Schmidt, 1991 for
a review). In studies of perceptual distinctiveness and the von Restorff effect,
the perceptual feature that makes an item distinctive is irrelevant to the
stimulus. For example, the subject may be asked to memorize a list of words
all of which are names of food. All of the items may be printed in black except
one, which happens to be printed in red. The red item is more likely to be
remembered than the black items, particularly in recall tests (Van Dam, Peeck,
Brinkerink & Gorter, 1974). Perceptual distinctiveness has also been produced
using a number of other dimensions to produce the distinctiveness including

size (Karis, Fabiani & Donchin, 1984) and type style (McLaughlin, 1968).
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Irrelevant perceptual features have a positive effect on a subject’s ability to
remember a distinctive item, so it seems reasonable to assume that distinctive
items on web pages would be noticed more than other items displayed.

Studies on visual search also seem to support the idea that important
items should be made distinctive. Wolfe’s (1994) model of visual search, like
many others, describes the existence of feature maps, which are preattentive
representations of the visual field that describe the distributions of features
such as color, orientation and size across the display. Wolfe’s model uses the
feature maps to describe patterns of activation in the display. Activation is
both top-down and bottom-up. Top-down activation is guided by the
searcher's goals and is used if the target is not unusual on any single
dimension. Bottom-up activation is stimulus-driven. The more unique a
particular object is in its context, the more likely it is that that item will attract
attention to its location. A unique item will attract attention regardless of
what the viewer is actually looking for (Wolfe, 1994). Therefore, a red item
surrounded by blue items will attract a greater amount of activation than the
blue items regardless of what the viewer is looking for.

Web users usually search for semantic information. They may search
for tips on dog grooming, for example. If a web designer provides tips on dog
grooming, the existence of bottom-up processing suggests that if the link to
the dog grooming information happens to be in large type, or on a brightly
colored background, the person seeking dog-grooming information might
find it very quickly. And, if another person is looking for information on pet
food, the existence of the large, brightly colored link to dog grooming might
attract the attention of the pet-food searcher as well, and perhaps cause the

search for pet food to take a little longer. The fact that the dog-grooming link
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is large and brightly colored is irrelevant to the search, but might affect it
anyway.

Most empirical work on visual search does not address the effect of
irrelevant perceptual distinctiveness on search speed. Treisman has done a
series of studies wherein the search target either differs from distracters on a
single dimension or on a conjunction of two dimensions (e.g. Treisman &
Gelade, 1980; Treisman & Sato, 1990). Her feature integration theory holds
that when the target has a unique feature not shared by distracters, search can
be parallel and quick. When the target is only unique on a conjunction of
features, search is serial and slower (Treisman, 1982; Treisman, 1991). It may
seem that feature integration theory predicts that distinctive items, those
which require only a single dimension to be considered perceptually unique,
would always be found more quickly than other items. However, feature
integration theory is based on research in which the target is always defined
by the same perceptual dimension which make it unique. Therefore, feature
integration theory says nothing about cases in which a searcher is searching
for a particular word, letter, or semantically defined target which is
incidentally distinctive on some other dimension.

A competing theory may seem to have more relevance to incidental
distinctiveness. Duncan and Humphreys (1989) proposed that difficulty in
search is purely a function of the amount of similarity between the target and
the distracters, and the similarity of distracters to one another. The more
similar a target is to its distracters, the harder it is to find, and the more the
distracters resemble one another, the easier the target is to find. Therefore, it
would seem that if there is one perceptually distinctive item in a field of
similar items and the target is the distinctive item, search for that item

should always be faster. And, if the target were one of the similar items,
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search would be slower both because of its similarity to many of the other
items and because of the dissimilarity of the one distinctive nontarget to the
other nontargets. However, Duncan and Humphreys' theory is based on the
idea that a searcher compares a template of the searched-for item to the items
available on the display. The template contains only the information which is
needed to distinguish targets from nontargets. Therefore, this theory also
provides little predictive power when the perceptual distinctiveness is
irrelevant to the search. If a person is searching a list of words printed in black
for the word “apple,” the template would contain only the information for
the spelling of the word apple and no information about, for instance, the
color of the word. Therefore, if the target word happens to be printed in
orange, Duncan and Humphreys' theory on the surface would say that the
color decreases the similarity between the target and nontargets. But, applying
the theory more completely indicates that the difference may not aid in the
search process because color information would not exist in the template for
the word “apple.”

Researchers in the applied domain have varied the existence of
features to increase the perceptual distinctiveness of targets which are defined
without reference to dimensions like color or size. For example, Nygren
(1996) had subjects search lists of words for a particular target word. The target
was made distinctive using color, shade, spacing, italics and size. The targets
were found much more quickly than if none of the items in the display were
made distinctive. However, distracter items were never distinctive and so the
subjects were able to learn that distinctiveness should always be attended to.
There were no differences among the five dimensions used to create the

distinctiveness.



Fisher and Tan (1989) performed a similar manipulation where
subjects were asked to search for a one number among four number
distracters. In some cases all items were perceptually similar, and in other
cases the target was made distinctive using color, reverse video or blink.
Distinctive targets were found most quickly when they were a different color
than the distracters, and there was equal facilitation for reverse video, but
only when the target was located close the point of fixation. Making the target
distinctive by making it blink did not facilitate search. This experiment and
the Nygren study show that when the target is distinctive it is found more
quickly for most dimensions. However, in these two experiments, distracters
were never distinctive. Therefore, subjects could actually search for the “odd
man out” rather than the particular word or number they are asked to search
for, and this would facilitate search (Ullman, 1984).

Other studies have examined “coding” of portions of the display by
changing perceptual elements. For example, Smith and Goodwin (1971) coded
portions of displays by making them blink. The targets were specific instances
of classes of objects, and there were five classes. In most trials a whole class of
objects would blink and the subjects were told what type of blink coding
would be used. Since the subjects knew whether or not the target was
blinking, the blink status was relevant to the search and in fact the searchers
were performing a conjunction search. In addition, since one fifth of the
items on the screen blinked at a time, blinking did not make particular items
distinctive. In one condition, half of the items blinked and the blink status of
the target was random. In this case, blinking was irrelevant to the target, but
blink still did not provide distinctiveness. The results were that when classes
of objects blinked or all objects blinked except the target class and the subject

knew the trial type, the coding provided faster search than when nothing
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blinked or everything blinked. When the blink coding was random, however,
there was no facilitation. This showed that subjects could effectively use blink
as a cue to focus their attention on subsets of objects, but it does not shed light
on the effects of distinctiveness.

A study by Fisher, Coury, Tengs, and Duffy (1989) was similar to the
blink coding study, but the probability that the target would be included in the
coded set was varied, as well as the distinctiveness of the coding. The subjects
were asked to search for a target word among 35 other words. The coding was
done with color. The “validity” of the coloring was varied, as well as the
number of colored items. In the low validity case, there was a 25% probability
that the target would be in the unusual color, and in the high validity case,
the probability was 75%. The number of items that were displayed in the
unusual color was either one, three, six, or twelve. The subjects were
informed before each trial how many items would be colored, and of the
validity level. Therefore, the color dimension was relevant to the search. The
results were that under both levels of validity, when the target was colored,
search was faster than when no words were colored. The level of facilitation
was higher for the higher level of validity. However, in cases where six or
twelve of the items were colored, coloring was not particularly distinctive. In
the cases where one or three items were colored, search was faster when the
target was colored. If the distinctiveness of those items was involuntarily
attracting attention, then there should be interference when the target was
not colored and one or three distracters were. However, in these trials the
search time was very close to and in some cases somewhat faster then in plain
trials. Distinctive features did not seem to pull the searchers attention to

them when the subjects were informed of the trial type.
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van Nes, Juola and Moonen (1987) performed a similar manipulation
but they did not inform the subjects of the target color probabilities. In this
study the displays were paragraphs of words and subjects were asked to search
for particular words. The displays were in one, two, or four colors, and
distinctiveness was varied although coloring validity was not. One group of
subjects was told both the target word and its color before each trial.
Therefore, these subjects were performing conjunction searches and color
validity was 100%. For these subjects, the more words that shared the target’s
color, the slower the search. For the subjects who were not told the target
color, search for targets was faster than the single-color display only when the
targets were in a rare color. They were much faster than the single-color time
when only two colors were used and the target was in a color used on only
10% of the words. They were marginally faster than the control when two
colors were used and 25% of the words shared the target color and when four
colors were used and 10% of the words shared the target color. In all other
conditions, search was slower than the control. Search was particularly slow
when two colors were used and the target shared a color with 90% of the
other words, and when four colors were used and the target shared color with
25%, 75% or 90% of the other words. Except for the 4-color, 25% condition,
these are all cases where the distracters took rare colors. Therefore, the rare
colors did seem to draw the subjects’ attention and facilitate performance
when the target was distinctive and inhibit performance when distracters
were distinctive. This occurred even though color instructions were not
provided to the subjects. The level of color validity was 50%, because there
were an equal number of trials where the target appeared in rare colors as in

common colors. Therefore, the subjects may have implicitly learned that
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searching the distinctive areas first was a good strategy because the target
appeared there half the time.

The attentional attraction of rare colors was validated through a small
eye-tracking study reported in the same paper. van Nes et al. found that some
searchers used a “reading” strategy, scanning the paragraph for the target from
top to bottom, and others used a “hopping” strategy, skipping around the
paragraph. Both strategies were susceptible to attraction to rare-colored items.
The readers showed several saccades that jumped out of the reading pattern
and to the distinctive items. The hoppers showed even more attraction to the
distinctive items, saccading to most of these before examining other parts of
the display.

So van Nes et al. found that distinctive coloring attracts attention for
subjects who are not explicitly instructed about the manipulation, at least
when the validity of using the distinctive colors is around 50%. Gomberg
(1985) found the opposite, using other dimensions to create the
distinctiveness. Gomberg created displays of five numbers in which the
subject had to identify which member of the target set (the digits 1, 2, 3, 4)
existed among four distracters (from the set 5, 6, 7, 8, 9). In control trials, all
items were in similar type styles. In other trials, Gomberg made one of the
five items distinctive by placing a box around it, by making it blink, or by
displaying it in reverse video. The target item was the distinctive item in 50%
of these trials, so the validity level was 50%, just as it was in study by van Nes,
et al. Gomberg found that the trials that contained distinctive items were as a
whole slower than the control trials. Also, target-distinctive trials were very
slightly, but not significantly, slower than distracter-distinctive trials. Tan and
Fisher (1987) replicated Gomberg’s results. This study showed that in all

distinctive trials, regardless of the dimension used (boxing, reverse video,
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blink) or whether the target or distracter was distinctive, the control was
faster.

Fisher and Tan (1989) hypothesized that no facilitation was found
because boxing, reverse video and blinking were not the appropriate
perceptual dimensions. They repeated the study, maintaining the 50%
validity level and creating distinctive items through color, reverse video, or
blinking. As in the other experiments, distinctive trials were slower overall
than the control trials. Unfortunately, Fisher and Tan do not report detailed
analysis comparing target-distinctive and distracter-distinctive trials. They do
report that in target-distinctive trials there was facilitation for color over the
control and other dimension trials, but the magnitude of the facilitation is
small and significant at only some target positions. From the graphs in the
paper, it appears that the reverse-video distinctive targets were similar to
control trials, and that blink was considerably slower than any other
condition when the target was near the point of fixation. As for the distracter-
distinctive conditions, statistical analysis is not reported but it appears that
there was inhibition for all the dimensions and the control trials were the
fastest. When Fisher and Tan raised the level of validity to 100%, there was
facilitation for the color and reverse-video conditions, particularly when the
target was near the point of fixation. Blink trials were still slower than
controls.

Tan and Fisher (1987) also looked at the effect of display size. Using
only color to create distinctiveness, they used displays that had one row of
five numbers, as in the other work described above, and added displays that
had five rows of five numbers. Validity was either 50% or 90% and these
trials were blocked. The overall effect of distinctiveness was still negative for

the small displays, but was now faster for the larger displays, particularly
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when the validity was 90% (and thus there were many more facilitation trials
than inhibition trials). When they considered only the target-distinctive trials
and the middle-row of the larger display, there was equal facilitation for both
display sizes and both levels of validity, although the 90% validity trials were
faster than the 50% trials. Also, there were significant order effects, so that
subjects who saw the 90% validity block first had facilitation in the both the
90% and 50% blocks, but those who began with the 50% block had facilitation
in the 90% block only. Therefore, the attraction to the distinctive item seems
to be more of a learned advantage than a preattentive attraction to the "odd
man out."

In summary, it is unclear whether perceptual distinctiveness attracts
attention when it is irrelevant or marginally relevant to the task. A number
of screen design guidelines suggest that making a particularly important item
different from the other choices, by putting a box around it, making it larger,
or making it a different color, should help attract attention to it (Detweiler &
Omanson, 1996; Fleming, 1997; Shneiderman, 1992). Empirical research has
not been as clear. When the distinctiveness is highly relevant or completely
redundant, it aids search, as has been found in basic visual search studies
(Duncan & Humphreys, 1989), in searches for words in large sets of distracter
words (Nygren, 1996; van Nes et al., 1987), and in small sets of single digits
(Fisher & Tan, 1989; Tan & Fisher, 1987). In cases where the distinctive feature
is relevant only 50% of the time, distinctiveness has been shown to facilitate
target-distinctive searches and inhibit distracter-distinctive searches for words
in long paragraphs (van Nes et al., 1987). But, in searches for single digits in
small or medium-size displays, the results are much less clear-cut and
facilitation for target-distinctive searches is rare (Fisher & Tan, 1989; Tan &

Fisher, 1987).
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Experiments 1 and 2 showed that one way of making targets distinctive,
by separating them from the menu, inhibits search for those items and causes
banner blindness. The next two experiments place distinctive targets within
the menu and emphasize them using color or text size. These studies attempt
to answer two main questions. First, will adding emphasis to an item within
a menu cause banner blindness? And second, if this emphasis does not cause
banner blindness, will the emphasis cause the users to select the emphasized
item?

4. EXPERIMENT 3
4.1. Method

4.1.1. Participants
Thirty three Rice undergraduate psychology students participated in
this study in exchange for course credit. The mean age was just under 20
years, and 19 of the subjects were female. Thirty of the subjects used the web

every day or several times a week. The others used it at least once a month.

4.1.2. Procedure
The subjects were given eight tasks to complete. The tasks were printed
on index cards and required the subject to look for fairly specific information.
The tasks are shown in Appendix D. For each task, the subjects were asked to
type search terms into a field on the screen shown in Figure 21. The subjects
were told they could enter the terms in any format they wished: one term or

several, spaces as separators or commas, etc.
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Figure 21: Subjects entered search terms for each task.
After clicking the search button, the subjects were shown a screen with

eight "hits" related to the search task. The "hits" provided were the same for

all subjects, regardless of the search terms entered. A "hit" page is shown in

Figure 22.

You asked:
*Lands End Phone Number”

Search Results in order of relevence:

Lands End Direct Mexchants
How 0 place an order by phone.

Info & Resources
Neat kid's stuff.

Making Secure Purchases
In Net we trust.

Yiking Yoyage 1000
sponsored by Lands End.

Three Rivers Canoe
Contents page.

Lands End Direct Merchants barneszand
How w0 place an order by phore. noble.com

Lsnds End Inn
Beautiful surroundings.

Lands End Airport
Fly to Comvall - the easy way 10 travel.

Figure 22: A "hit” page for one of the control tasks. The underlined text items
were blue links. The remaining text was black.

The subjects were instructed to select whichever link on the hit page
they thought would best lead them to find the information described in the

task. They were also instructed to take their time in the selection, and not to



52

rush through the task. After they made the selection, the task was over, the
subjects were taken immediately to the search page to begin the next task.

After the eighth task, the subjects filled out an on-line survey asking
them how frequently they use the web, their gender, and their age. They were
also given the opportunity to type comments to the experimenter.

4.1.3. Materials

In each non-buffer trial, six of the links provided on the hits pages were
peripherally related to the task, but were fairly clearly "wrong" in that they
probably would not yield the information the subjects were asked to find. A
seventh link was fairly clearly the "correct” link. On all the experimental and
control trials, this link was displayed twice on the hit page. It appeared in the
first position in the list and also in either the fifth, sixth, or seventh position.
Figure 22 shows a control trial where the "correct” link appears in positions
one and six.

In the experimental trials, one of the two correct links was emphasized
to make it visually different from the other links. Two types of emphasis
were used, color and size. Color-emphasis items had a bright yellow
background. Size-emphasis items were printed in large text. Subjects
completed three experimental trials. There were two color-emphasis trials. In
one, the top-color condition (Figure 23), the first hit in the list was
emphasized with color. In the middle-color condition (Figure 24), the lower
correct hit (in position five, six, or seven) was emphasized with color. The

size trial used size emphasis in the first hit, as shown in Figure 25.
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You asked:
"CEO of Coca Cola"

Search Results in oxder of relevence:
’l;dp' Execnnves atCocaCola ‘
Prqﬁbs ofthe CEO, ¥Ps.

The CocaCola job seekers page.
How 0 ace an interview.

Coca Cola not really a secret.
Email me for the formula.

Chris's Coca Cola Page
Americans drink 7000 Cokes a day!

Endorsements for JAMMING S
#1 authority on business creativity.

India Cunrent Events
Coke uncorks plan for bottlers.

Top Executives at Coca Cola
Profiles of the CEOQ, ¥Ps.

How 1 choose your successor
Positive leadership newsletter.

oot

ZOR.COM

Teviewed DYy

Bi— |
CDNOW ]

barnesand
nobie.com

Figure 23: A top-color experimental-trial hit page. The emphasized link had a

bright yellow background where gray is shown above.

You asked:
“CEO of Coca Cola"

Search Results in order of relevence:

Top Executives atCoca Cola
Profiles of the CEO, ¥Ps.

The CocaCola job seekers page.
How 10 ace an intexview.

Coca Cola not really a secret.
Email me for the formula.

Chris's Caca Cola Page
Americans drink 7000 Cokes a day!

Endorsements for JAMMING S
#1 authority on business creativity.

India Current Events
Coke uncorks plan for botters.

Top Executives at Coca Cols
Profiles of the CEQ, ¥Ps.

How 0 choose your successor
Positive leadership newsletter.

Figure 24 A middle-color experimental-trial hit page.

barnesand -
" noble.com
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You asked:
“CEO of Coca Cola"

Search Results in oxder of relevence:

Top Executives at Coca Cola
Profiles of the CEO, VPs.

The CocaCola job seekers page.
How 10 ace an intexview.

Coca Cola not really a secret.
Email me for the formula.

Chris's Coca Cola Page
Americans drink 7000 Cokes a day!

Endorsements for JAMMING S
#1 authority on business creativity.

Indis Current Events
Coke uncorks plan for botders.

Top Executives at Coca Cola
Profiles of the CEO, VPs.

How 10 choose Your successor
Positive leadership newsletter.

Figure 25: A size-emphasis experimental-trial hit page.

baraesand -
noble.com
o .
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The experimental trials occurred in trials four, six, and eight. Control
trials, with no emphases, occurred in trials three, five, and seven. Trials one
and two contained only one correct hit, and it occurred in position two or
three. Table 3 shows a summary of this design. The order of the three types of
experimental trials was counterbalanced across subject in a Latin Squares
design.

The subjects were not given any feedback as to whether they had
clicked a correct link or not.

Table 3: Trial types and locations of the links subjects were expected to click
within the eight-item hit list.

Trial  Type "Correct” link locations
1 Buffer 2

2 Buffer 3

3 Control 1,6

4 Experimental 1,7

5 Control 1,5

6 Experimental 1,6

7 Control 1,7

8 Experimental 1,5

4.2. Results

Subjects made no errors in hit selection on the experimental and
control trials. Two subjects each made one error on the buffer trials.

Each non-buffer trial was dummy coded with a "1" if the subject clicked
the top link and a "0" if not. The scores for the three control trials were
averaged together and ranged from zero to one. Figure 26 shows the mean
control score computed in this way and the percentage of subjects who clicked
the top link (scored a "1") in each of the experimental conditions. Differences
between control scores and experimental scores were tested for significance

using two-tailed Dunnett's t-tests.
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Figure 26: Percentage of subjects who selected the top link in each type of trial.
For the controls, the number of times the top link was chosen across the three
control trials was averaged for each subject. Error bars indicate standard error
of the mean.

In Figure 26, the dependent variable is the percentage of subjects who
selected the top link. In the size and top-color conditions, higher scores
indicate that more subjects selected the emphasized link. In the middle color
condition, a lower score indicates that more subjects clicked the emphasized
link because the emphasized link was in the middle, not at the top.

When the top choice was emphasized with color, it was selected by
100% of subjects. This rate was significantly greater than selection of the top
link on control trials, Dunnett's #(32) = 3.24, p < 0.01. Similarly, when an item
in the middle of the list was emphasized using color, the identical top item
was selected less often than it was in the control trials. This difference was
significant, t(32) = -5.39, p < 0.01. When the top item was emphasized with
text size, it was selected slightly less often than the top item was in control

trials but this difference was not significant, ¢(32) = 1.14, p > 0.05.
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Figure 27: Mean time to selection for each time of trial.

The time it took the subjects to make their selection showed a different
pattern (See Figure 27). The three selection times for the control trials were
averaged together for each subject and compared to the experimental trials.
Paired Dunnett's t-tests were used again to test for significance. The time it
took to make a selection was slightly shorter in the top-color emphasis
condition than in the controls but this difference was not significant, £(32) =
-0.73, p > 0.05. The time it took to make a selection in the middle-color
condition was slightly longer than in the control condition but this difference
was not significant, #(32) = 0.94, p > 0.05. However, the time to selection for the
size-emphasis condition was considerably longer than the controls and was
significantly different, £(32) = 2.90, p < 0.05.

4.3. Discussion

Color highlighting does appear to influence users to select the
emphasized link. There does not seem to be any banner blindness associated
with adding this type of salience to a piece of text in a list. Users were not only

were unlikely to miss the color-emphasized items, they tended to choose the
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colored item over the other items. The existence of color emphasis did not
seem to either slow down or speed up selection by a appreciable amount as
compared with controls.

The color-emphasis items, unlike the banners in Experiment 2, looked
like they were a part of the menu on the "hit" page. I originally expected that
the size-emphasis used in the current experiment might cause banner
blindness because it might look more like a title than part of the menu. In
fact, most subjects noticed it as evidenced by the fact that 75% of them selected
it. Although this selection rate was lower than the selection rate for the item
in the same position in the control trials, it was not significantly different.
However, the size emphasis did seem to cause a negative effect in that
subjects were slower to make a selection when it was present. Perhaps subjects
didn't notice the item at first glance and only recognized as part of the menu
after a few seconds. If so, this could be considered a form of banner blindness
in that the very large text did not cause the item to "jump out" at the users
and in fact may have caused some inhibition of that item, although the effect
was temporary.

The selection from the list of hits in this experiment was somewhat
artificial because the search always returned two identical items that were
very obviously the best choices for the task. In fact, a number of subjects
commented on this. In effect, the subjects were only required to make a
simple choice between two identical items. It is still unclear whether color
emphasis would encourage users to select a emphasized item over another
that was equally good, but different.

Another unresolved question is whether the first item in the list is in a
privileged position. The design of the current experiment and the fact that

subjects were encouraged to select items earlier in the list (because the list was
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introduced by "Search results in order of relevance:") makes it difficult to tell
whether web users favor items at the top. It could be that emphasis has a
greater effect lower in the list because those items are otherwise
undistinguished, and thus emphasis has an incrementally larger effect.
5. EXPERIMENT 4

In this experiment I examined the effect of emphasis when there were
multiple "good" choice available that could provide the answer to the task. In
addition, I manipulated the location of the emphasis (top versus middle of
the list) more thoroughly than in Experiment 3. Color emphasis was used
again, and was compared to size emphasis. Because size emphasis using very
large text seemed to cause some negative effects, I looked at text that was only
marginally larger than the other text. Perhaps because this slightly-larger text
was barely noticeable, it would influence users to favor it even if they didn't
explicitly notice what made it different.

5.1. Method

5.1.1. Participants
Ninety-three Rice undergraduate psychology students participated in
this study in exchange for course credit. The mean age was just over 19 years,
and 56 of the subjects were female. Eighty-four of the subjects used the web
every day or several times a week. The others used it at least once a month.
One subject did not complete the survey, and thus gender, age, and web use
for that subject is unknown.
5.1.2. Procedure
The procedure was essentially the same as in Experiment 3. The
subjects were given search scenarios on index cards. They typed in search

terms, and then selected the best link from a list of eight on the "hits" page.
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After completing nine tasks, they filled out the same on-line survey as in
Experiment 3.
5.1.3. Materials

The text of the nine search tasks is shown in Appendix D. The first
eight tasks were the same as in Experiment 3. The format of the hit pages was
similar to Experiment 3, but varied in a few ways. The notation that the
search results were listed "in order of relevance" was removed. Also, the text
content of the hits changed. In the experimental and control trials, there were
five obviously "wrong” links that were related to the search task on a surface
level, but would clearly not yield the information the subjects were looking
for. The other three links were all "correct” in that they could reasonably be
assumed to lead to the information asked for in the task scenario. I pre-tested
these three "correct” links by having graduate students rank order them by
what they would select if completing the tasks. The resulting choices used in
the study were not assumed to be exactly equal, but all had been selected as a
first choice by at least some of the pre-testing graduate students.

Table 4 shows the order of the trial types and the locations of the correct
links in the hits lists. For the emphasis and distracter trials, the locations of
the "correct" link texts were counterbalanced across subjects so that each
specific link content appeared in each position (top, middle, or bottom) an
equal number of times. Trials one, two, and six were buffer trials. In these
trials, position one was never used for correct links, and position two was
always used for correct links, so as to mitigate the effects of location priming
of position one and inhibition in position two that might occur from the

pattern used in the other trials.
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Table 4: Trial types and locations of the links subjects were expected to click
within the eight-item hit list. For subjects in the control group, emphasis and
distracter trials looked the same.

Trial  Type "Correct” link locations
1 Buffer/Distracter 2,3,4,6,8

2 Buffer/Distracter 2,4,5,6,7

3 Emphasis 1,3,5

4 Distracter 1,5,7

5 Emphasis 1,4,8

6 Buffer 2,3,5,7,8

7 Emphasis 1,5,8

8 Distracter 1,3,7

9 Emphasis 1,4,6

Thirty-three subjects were assigned to the control group and 60 to the
experimental group. For the control group, all the links on all the pages were
in plain text, with no emphases. For the experimental group, there was
emphasis on one hit in trials three, five, seven, and nine. There were two
emphasis variables: location and format. Emphasis was placed on either the
first item in the list or the middle "correct” link, which was located in
position three, four, or five (see Table 4). The two formats were color, which
was created with a bright yellow background as in Experiment 3, and size,
which was different from Experiment 3. In the current experiment, size
emphasis was created by using a font only slightly larger than was used for the
other text on the page. Size emphasis is shown in Figure 28. The four
emphasis conditions (position x format) were counterbalanced for order in a

Latin Squares design across the four emphasis trials.
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You asked:
“Lands End Catalog Phone Number®

Search Results:
Lands’' End Direct Merchants
First Quality cut-and-sewn products from around the world.

Info & Resources
Neatkid's stuff.

Welcome to Lands' End - General Information
Hours, product descriptions, company background.

Viking Yoysge 1000
sponsored by Lands End.

Catalog Phone numbers
Custwomer service numbers for all major catalog clothing companies.

and -
Making Secure Puychases 11]1%%?: fwm

e
L onds End © Suuperdiors
Beautiful surroundings.

Lands End Airport
Fly to Comwall - the easy way © travel.

Figure 28: A hit page with barely-noticeable size emphasis on the middle
position, third in the list.

5.2. Results

One subject made an error on a non-buffer trial, but noted in her
comments at the end of the experiment that she had made her selection in
that trial accidentally. The subject was replaced. Otherwise, performance was
error free outside of the buffer trials.

Because there were three possible link locations to choose from, and
because the content of the links was counterbalanced so that each link
appeared in each location an equal number of times, theoretically, each
position (top, middle, bottom) in the hit list had an equal chance of being
selected in the control condition. However, it is possible that even with no
emphasis subjects would be likely to pick a link in one position (perhaps the
top) over the other positions. In fact, the data suggest that no position was
privileged over the other positions. The control data from the four trials
corresponding to the emphasis trials in the experimental group (trials three,

five, seven, and nine) were evaluated to determine whether subjects were
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more likely to choose a link in one position over the others. I computed the
proportion of times each subject clicked each position across the four trials.
Averaging across subjects, the top position was selected 34.09% of the time,
the middle position was selected 35.61% of the time and the bottom position
was selected 30.30% of the time. A one-way within-subjects ANOVA showed
no significant effect of position Wilks' Lambda F(2,31) = 0.27, p = 0.76. More
liberal t-tests comparing the top position to the average of the other two
positions, (£(32) = 0.15, p = 0.88), the middle position to the average of the
other two positions (#(32) = 0.48), p = 0.64) and the bottom to the average of the
other two positions (#(32) = 0.73, p = 0.47) also found no significant differences

among the positions in the control group.
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Figure 29: Number of subjects (out of 60 possible) who selected the
emphasized link for each type of trial. The dotted line indicates chance level.

Because the performance of the control subjects was so close to the
theoretical norms expected, the experimental data from the highlighting trials
were compared to expected values of 33% for each position. Color emphasis

in the top position in the list had the greatest influence on users (see Figure
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29). Thirty two out of 60 experimental subjects (53.33%) chose the emphasized
item in this condition. This was significantly greater than the theoretical
expected value of 33%, x*(1) = 10.12, p = 0.0015.

As shown in Figure 29, a plurality of subjects also selected the
emphasized item when it was emphasized by color in the middle position. In
this condition 26 subjects, or 43.33% selected the emphasized item, but this
was not significantly greater than chance, ¥*(1) = 2.59, p = 0.11.

Size emphasis had less of an effect. With size emphasis in the top
position, the emphasized item was selected by 23 subjects (38.33%) which was
not significantly different from chance, (1) = 0.66, p = .42. With size
emphasis in the middle position, the number of subjects who selected the
emphasized item was nominally below chance, 19 subjects (31.67%), x*(1) =
0.08,p =0.78.

Overall, the time to make selections from the hit lists took considerably
longer in this experiment than in Experiment 3. The average time to selection
for the control subjects was 20.75 seconds, and for experimental subjects was
21.60 seconds. There was no significant difference between the groups, $(91) =
0.45, p = 0.65. The overall time to make a selection did not vary much among
conditions, but an interesting pattern emerges when the selection times are
sorted out by which of the correct items (top, middle, or bottom) were
selected. Figure 30 shows the amount of time taken to make a selection as a

function of the position of the item selected.
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Figure 30: Time to selection under each condition as a function of the
position of the item selected.

As shown in Figure 30, time to selection for the control subjects was
very similar to that of experimental subjects in the size-emphasis trials, with
a slight linear increase the further the selected item was from the top of the
list. The two color-emphasis conditions, however, show quadratic
components of trend.

In order to statistically compare the control condition to the color-
emphasis conditions, one of the four control trials was selected at random
from each control-subject's data. The four control trials for each subject could
not simply be averaged together because not all subjects made selections from
all positions. Randomly selecting one trial for each subject makes the data
congruent to the emphasis data and ensures that each subject contributes
exactly one data point to the analysis. After the random selection the resulting

cell sizes are shown in Table 5.
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Table 5: Number of subjects per cell used in analysis of time-to-selection as a
function of condition/group and position of the item selected.

Top Middle Bottom Total
Top Color 32 18 10 60
Middle Color 23 26 11 60
Control 9 14 10 33

The time to selection for all conditions was positively skewed. Natural
log transformations on the time data was used to create normal distributions.
A group (2) x position (3) between-subjects ANOVA comparing the top color
condition to controls across the three positions shows an insignificant main
effect for group, F(1,87) = 0.32, p = 0.57, an insignificant main effect for
position, F(2,87) = 1.55, p = 0.22, and an insignificant interaction, F(2,87) = 0.86,
p = 0.43. The quadratic trend for the top-color condition was not significant,
F(1,87)=2.12,p =0.72.

A 2 x 3 ANOVA comparing the middle color condition to controls
across the three positions showed a significant main effect for position, F(2,
87) = 3.83, p = 0.025 and no significant effect for group, F(1,87) = 2.08, p = 0.15.
The interaction was not significant, F(2,87) = 2.25, p = 0.11. The linear trend for
the control data alone was not significant, F(1,87) = 0.54, p = 0.47, but the
quadratic trend for the middle-color condition was significant, F(1,87) = 15.23,
p = 0.0002. Therefore, the time to select the middle item when it was colored
was faster than selecting the top or bottom item.

5.3. Discussion

In this experiment users were presented with making a judgment
between three reasonably good choices. For the experimental group one of the
choices was emphasized with color or size. Size emphasis had virtually no

effect with behavior in trials with size emphasis being very similar to controls



67

in both which items were selected and in latency. Color emphasis exerted
some influence on the users' choices, although to a lesser extent perhaps than
it did in Experiment 3, when the presence or absence of color was the only
distinguishing characteristic.

5.3.1. Interaction Between Highlighting and Position

Where should a designer place the most important item in a list? The
data from the control group suggest that, at least in a short, non-scrolling list,
it doesn't matter. Based on the criterion of which item was selected, there
were no differences among positions in the absence of any emphasis.
However, placing an item first in the list and highlighting it effectively (color
was effective, text size was not) significantly increased the likelihood of that
item being selected. Color highlighting elsewhere in the list did not reliably
increase the selection rate of the colored item. But, color highlighting in the
middle of the list did reliably have an effect on the secondary dependent
variable, time to selection. Therefore, this configuration does seem to draw
the attention of searchers.

Color in the middle of a menu has some intriguing possibilities.
Adding highlighting to the middle of a menu seemed to change how the
menu was read and used. These results are repeated in Figure 31. None of the
trends besides the quadratic trend for the middle-color condition were

significant, but the data suggest a possible model for further investigation.
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Figure: 31 Time to selection under each condition in Experiment 4 as a
function of the position of the item selected. Repeat of Figure 30.

Most menu-selection studies find that the further a target item is from
the top of the menu, the longer it takes to select it. This serial position effect is
similar to the nonsignificant linear trends shown in Figure 31 for the control
condition and the two size conditions. The serial position effect could indicate
a systematic search from top to bottom (Lee & MacGregor, 1985; Norman,
1990). But, modeling of empirical data suggests that menu searchers use a
combination of parallel and serial processing of items, scanning the items
systematically top-to-bottom with some random hops (Hornof & Kieras,
1997). An eye-tracking study of menu selection indicates that users search
menus in upward and downward "sweeps." Search almost always starts with
a long downward sweep, followed by alternating upward and downward
sweeps that cover more items in less time. Sometimes users use the upward
sweeps to move the eye for a repeated top-to-bottom scan and sometimes they

alternate between reading items top-to-bottom and bottom-to-top (Aaltonen,
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Hyrskykari & Réihd, 1998). Similar results (but for much simpler menus)
were found in another eye tracking study by Byrne, Anderson, Douglass, and
Matessa (1999).

Because the serial position effect shown in the control data in Figure 31
looks similar to the effect found by Aaltonen et al. in the eye-tracking study, it
seems reasonable to interpret the results assuming the subjects used similar
up-and-down-scans of the available options. Some subjects probably read first
from the top to the bottom and then scanned back up to their preferred
option, while others did repeated scans from the top down. But the trials were
color highlighting was used probably resulted in different scan patterns.

Subjects who selected the highlighted item when it occurred in the
middle position did so quickly - in about the same time it took to select the
top item under other conditions. And, subjects in the middle color trial who
rejected the highlighted item took longer to make their selections. Perhaps
highlighting an item in the middle disturbs the typical up-and-down sweeps
and causes users to focus on the highlighted item first. Therefore, the read
order is no longer from top to bottom, but from middle to top to bottom or
some other order. Therefore, latency for selection of the middle item is
similar to selection of the top item under other conditions, and the time to
select the top or bottom item is proportionally slowed by the time it takes to
reject the middle item.

Clearly, an eye-tracking study would be needed to be sure, but it appears
that the middle-color highlighting seems to draw the user's attention from
where it might otherwise have been directed. If so, using color to emphasize
and item in the middle of a menu might be useful to a designer who wants to

draw attention to something important.
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The serial-position effect for the top-color condition is harder to
explain. The time to select the highlighted top item was about the same as
selecting the top item under control conditions. But, rejecting the top item
and selecting the middle item took slightly longer. Perhaps, as when color
was used in the middle, subjects rejecting the highlighted item spent more
time ensuring that the seemingly important item was not the one they
wanted. But if this were the case, the time to select the bottom item should
also be longer than controls. In fact, that time is shorter. The quadratic
component of trend for the top color condition was not significant, so the
shape cannot be relied on. Perhaps the drop in time for the bottom condition
was incidental.

6. GENERAL DISCUSSION

Banner blindness occurs. Experiments 1 and 2 showed that users who
search the web fail to notice items that are meant to be extremely obvious.
This very "obviousness" ironically leads to decreased attention being paid
those items. Banner blindness occurred with advertisements, non-
advertisements that looked like advertisements, and plain text that was not
ad-like. The fact that blindness occurred for graphical objects and small and
large text objects indicates that features of the object itself are probably not the
cause of the blindness but the relationship between the ignored object and
other parts of the page somehow leads to banner blindness.

Experiment 1 showed that subjects were less likely to miss banners
nearer to the main menu than banners at the very top of the page. And, it
showed that users found banners more often when they were located at the
bottom of the page hierarchy. By the time the subjects reached the bottom of
the hierarchy they had exhausted their choices and were forced to look

elsewhere or give up their search. Both of these findings indicate that subjects
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focus their attention on the link-rich area of the page, the menu. Searching
users do not start at the top left part of the page and skim it in its entirety, but
instead visually pre-process the page for the area most likely to contain
information important to their goal.

Experiment 2 explored ways of drawing more attention to banners
while maintaining the "obviousness" of the banners by placing them near the
top of the page. In the non-advertising portion of the experiment, only one
group of subjects, those shown graphical banners perceptually grouped with
the menu, showed evidence that a banner grabbed their attention. Facilitation
did not occur for users exposed to unadvertisement-like text banners.
Therefore, eliminating a resemblance to advertising did not make banner
blindness disappear. And, increasing the perceptual grouping between the
menu and the banner helped only a little. Finally, in the advertising portion
of the experiment it was shown that animation did not draw the user’s
attention to the banners either.

Some recent studies have shown that banner advertisements are
effective. One study showed that people who were exposed to an advertising
banner and volunteered to participate in a survey were influenced by the
content of the ad (Briggs & Hollis, 1997). An article in the New York Times
indicated similar results. This article reported three findings: 1) sites that
advertise more have more traffic, 2) spikes in site traffic coincide with banner
advertising campaigns, and 3) users who are exposed to banner ads increase
their brand awareness as demonstrated in subsequent surveys (Tedeschi,
1998).

The findings of Experiments 1 and 2 don't necessarily contradict these
reports. First, Experiments 1 and 2 focused exclusively on users who were

searching for facts. The findings described by Briggs and Hollis and by
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Tedeschi either combine searching users together with browsing users (usage
spikes during ad campaigns) or focus on browsing users only (people willing
to fill out surveys). Secondly, Experiments 1 and 2 do not show that users
never see or use banners, just that they are less likely to see and use banners
than they are to use simple text links. Finally, Experiment 2 goes beyond
advertising and examines attempts to attract attention to important or
popular items through salient links created through non-graphical means
like large and small text.

Web designers make certain items obvious because they want to ensure
these items are noticed. The small amounts of mitigation achieved through
changing grouping and formats of the banner in Experiment 2 certainly did
not reach the level of "grabbing" the user's attention. Nearly all of the user's
attention was apparently directed toward the menu. Therefore, Experiments 3
and 4 focused on how to attract a user's attention within a menu.

Within a menu, three characteristics were examined for effects on item
selection and latency: text-size emphasis, color emphasis, and position. Text-
size emphasis was not successful in positively influencing user behavior.
Very large text used in Experiment 3 created some banner blindness, although
to a much lesser degree than was found in off-menu banners in Experiments
1 and 2. Subtly larger text used in Experiment 4 did not created banner
blindness, but it didn't reach the second goal of attracting attention to itself by
affecting user behavior. It is possible that positive effects might occur at some
medium level of this variable, but given the results found so far, it doesn't
seem like a promising direction for further investigation.

Color emphasis achieved the dual goals of (1) not causing banner
blindness and of (2) influencing user behavior to favor the colored item. The

effect was statistically significant at both the top and the middle of the menu
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in Experiment 3, when the subjects were selecting between two identical
items. In Experiment 4, which was somewhat more realistic, the effect was
only statistically significant when color was used at the top of the menu.
Therefore, although position alone had little effect on choices made by
control subjects, position in combination with highlighting did seem to have
an effect.
6.1. Generalizability of On-Menu Highlighting

In considering the generalizability of the results of Experiments 3 and 4,
it is important to note that there may be some interaction between the link
content and potential serial position effects on selection. First, on control
trials in Experiment 3, subjects chose the top of two possible items 85% of the
time while control subjects in Experiment 4 chose from three possible
positions at chance levels. One possible contributing factor to this might be
that in Experiment 3 a statement above the menu indicated that the results
shown were "in order of relevance.”" This might have influenced the subjects
to favor items near the top. However, it is likely that many subjects did not
notice the notation about the order. It was, after all, located outside the menu.
The strong position effect in Experiment 3 probably occurred because the two
choices were identical in content, and the subjects judged, through past
experience or by reading the order notation on the page, that the one higher
on the menu might be better. They might have used the heuristic, "all else
being equal, choose the top one.” When one item was highlighted with color,
all wasn't equal. Therefore, the subjects chose the highlighted item at the top
100% of the time (compared with 85% of the time for controls) and they chose
the lower highlighted item 64% of the time (compared with 15% for controls).

For control subjects in Experiment 4, the choices weren't equal. The

three "good" options differed substantially, and subjects could make a value
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judgment for which was best. Therefore, control subjects didn't need to resort
to their secondary heuristic of using position to make a selection among the
three good choices. Subjects in the experimental group could be influenced by
that secondary heuristic if it was strong enough. The combination of position
and color highlighting could make a pretty good choice overthrow a slightly
better choice, and subjects reliably chose the top item with color highlighting
more often than that same item was selected without the color highlighting.
If this model is accurate, using emphasis in menus should influence behavior
most when it emphasizes an item that is equally good or slightly worse than
other items available on the menu.

Another consideration in generalizing these data is that the subjects in
the study had only one opportunity to make a selection. Most web users have
additional opportunities to make selections if the first one doesn’t prove
useful because they can return and make a different selection. Subjects in
Experiments 3 and 4 could make only one selection. Therefore, they may
have spent more time considering their decision, and the effect of position
may have had less of an effect than it would have in the real world. Users in
the real world may begin at the top of the list and select the first option that
seems reasonable, returning to the list multiple times to choose each
reasonable option in turn. Greater position effects would occur partly because
the user would make selection from the top down in order to ensure an
exhaustive use of the options. However, when a cost is involved in searching
each item on the list, perhaps in page-load time or in effort in learning
several different web-site structures, users may more carefully consider each
option before making a choice. In this case the experimental results are more

realistic and order position effects would probably be reduced.
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Several aspects of banner blindness and item-emphasis in menus are
still to be investigated. I did not look at the effect of color highlighting in
menus over time. If users discover with experience that emphasized items
are frequently equal to or worse than the other choices, the positive effect of
highlighting might disappear or become negative.

Another issue is what effect known-to-be-popular links might have. If
most users know a particular service to be popular, they might expect that
link to be distinctive. For instance, a link to download browser software from
Microsoft or Netscape might be expected to be distinctive. In this case, off-
menu "banner” links might not cause banner blindness and in fact may grab
users' attention.

6.2. Design Recommendations

One item separated visually from everything else on a web page may be
completely ignored by web searchers, even by searchers who are deliberately
searching for the information provided in that item. Designers should be
cautious about following guidelines stating that increasing the visual
distinction between "important" items and other items is desirable; the visual
distinctiveness may actually make important items seem unimportant.

Any item that is visually distinguished on a page should be duplicated within
a collection of links or other navigation areas of the page. That way, if
searchers ignore the large, salient item, they can still find what they need
through basic navigation.

Any method that is created to make something stand out should be
carefully tested with users who are specifically looking for that content to
ensure that it does not cause banner blindness. The only method of attracting
attention found here was using color to highlight something in a menu.

Other strategies like bold, medium-sized text, or icons might also make and
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item stand out in a menu. Off-menu distinctiveness might help if the item is
one that users expect to be distinctive. The key is to test the method to ensure

it works as the designer hopes.
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APPENDIX A: QUESTIONNAIRE RESULTS FOR EXPERIMENT 2

The questions and summaries of results of the post-experiment
questionnaire used in Experiment 2 are shown below. The original text of the
items is given in bold, with the results following.

1. Did you read and follow all instructions in this experiment?
72 of 72 (100%) respondents answered "yes".

2. How long has it been since you used the Web for the first time?
Fields for years and months were given. The distribution of responses in
months is shown here:
1103
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The mean was 37.2 month experience, with a standard deviation of 20.2. It is
very likely that the phrasing of this question or respondents’ faulty memories
make the responses to this item invalid. Few people had any web access
before January 1994. Therefore, since this experiment took place in March
1998, the maximum number of months experience should only vary rarely
exceed 51. The relatively large number of subjects who claimed near and over
that number makes this item suspect, particularly since most of the
experiment participants would have been in junior high or early high school
in January 1994.

N
Ay

3. How often do you use the Web?
Every day - 31 (43%)

Several times a week - 34 (47%)
Several times a month - 5 (7%)
Once a month - 1 (1%)

Less than once a month - 1 (1%)
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4. Think about how much you use the web to look for specific information vs.
how much time you spend browsing, or not looking for anything specific.

Looking for specific information could include trying to find specific
people, phone numbers, today's weather, airline flight
schedules/reservations, or other facts.

Browsing could include surfing around for "something interesting."
reading up on the news of the day, or other situations where you aren't trying
to answer specific questions.

Subjects were forced to respond with the percent of time they spend browsing
and searching with the constraint that these add to 100%.

10 ¢ :
The mean percentage time spent searching was 77% with a standard
deviation of 22%.

5. Have you ever used the Web to look for information on products or
services you were interested in purchasing?
49 of 71 (69%) respondents answered yes.

6. Have you ever bought anything using the Web?
26 of 71 (37%) respondents answered yes.

7. Have you ever given a credit card number over the Web?
21 of 71 (30%) respondents answered yes.

8. To what extent do you find advertising on the Web to be useful?
Never useful - 17 (24%)

Occasionally useful - 37 (52%)

Sometimes useful - 11 (15%)

Often useful - 4 (6%)

Extremely useful - 2 (3%)



9. To what extent do you find advertising on the Web to be annoying?
Never annoying - 2 (3%)

Occasionally annoying - 11 (15%)

Sometimes annoying - 19 (27%)

Often annoying - 27 (38%)

Extremely annoying - 12 (17%)

10. What do you think about the amount of commercialism on the Web?
There should be more - 1 (1%)

It's about right - 34 (48%)

There's too much - 36 (51%)

11. Think about animations like this one: [animated folding letter]

11a. To what extent do you find animations to be useful or entertaining?
Never useful/entertaining - 2 (3%)

Occasionally useful/entertaining - 15 (21%)

Sometimes useful/entertaining - 22 (31%)

Often useful/entertaining - 26 (37%)

Extremely useful/entertaining - 6 (8%)

11b. To what extent are animations annoying?
Never annoying - 7 (10%)

Occasionally annoying - 34 (48%)

Sometimes annoying - 22 (31%)

Often annoying - 8 (11%)

Extremely annoying - 0 (0%)

12. In today's experiment, did you notice the ads that were shown to you
during the search tasks you performed?

14 of 71 (20%) respondents answered yes.

13. In today's experiment, did you read the advertisements shown to you
during the search tasks?

No, none of them - 55 (77%)

Yes, a few of them - 15 (21%)

Yes, most of them - 1 (1%)

14a. In today's experiment, do you recall seeing text or a graphic that helped
you with your task? For example, that told you that the "Shoe Rack" you were
looking for was in item C5? (The actual item mentioned would have been
different - not the shoe rack.)

14 of 71 (20%) respondents answered yes.
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14b. If Yes, did you use that information to help you find the item more
quickly?

No - 2 (3%) [Both of these respondents answered no to #14a.]

Didn't see them - 55 (76%)

Yes - 14 (20%)

15. In today's experiment do you recall seeing text or a graphic that told you
the location of an item you were not looking for? For example, it might have
told you where the shoe rack was when you were looking for the book about
opera.

11 of 71 (15%) respondents answered yes.

16. What is your age?
Distribution:
357

30

25

Mean age was 19.8 years, with a standard deviation of 2.

17. What is your gender?
39 of 71 (55%) respondents answered female.



APPENDIX B: ANOVA RESULTS FOR EXPERIMENT 2, NON-
ADVERTISING BLOCK

The mixed-factor analysis of variance results for the non-advertising-

trials block in Experiment 2 are shown below. For all repeated-measures

analyses of variance reported here, a multivariate approach was used. All
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repeated measures use the F test of the Wilkes' Lambda test statistic (Maxwell

& Delaney, 1990).

Variables

Trial Type: Within-subjects, three levels. Relevant banner (experimental

trial), irrelevant banner (control), and unhelpful banner

(control).
Format: Between subjects, two levels. Graphical, large text, small text.
Grouping: Between subjects, two levels. Banner grouped with menu or
title.

Block Order: Between subjects, two levels. The non-advertising block

occurred before or after the advertising block.

Effect Wilks' F Df p
A

Trial Type 0.968 0976 2,59 0383
Trial Type x Format 0.996 0.052 4,118 0.995
Trial Type x Grouping 0922 2502 2,59 0.091
Trial Type x Block Order 0.992 0232 2,59 0.793
Trial Type x Grouping x Format 0.939 0940 4,118 0.444
Trial Type x Grouping x Block Order 0980 0601 2,59 0.552
Trial Type x Format x Block Order 0928 1.121 4,118 0.350
Trial Type x Grping x Format x Block Ord 0.996 0.057 4,118 0.9%
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APPENDIX C: ANOVA RESULTS FOR EXPERIMENT 2, ADVERTISING
BLOCK

The within-subjects analysis of variance results for the advertising
trials block in Experiment 2 are shown below. A multivariate approach was
used for the repeated-measures analyses. All repeated measures use the F test
of the Wilkes' Lambda test statistic (Maxwell & Delaney, 1990).

Variables
Shown: Two levels. Advertisements that were shown vs. those that were
not (controls).
Grouping: Two levels. Banner grouped with menu or title.
Animation: Two levels. Animated or still.
Context: Two levels. The advertisement was tested in it original graphical
form (high context) or with a text representation of the brand

name (low context).

Effect Wilks' F Df p
A

Shown 0899 7971 1,71 0.006
Shown x Grouping 0998 0111 1,71 0.740
Shown x Animation 0997 0198 1,71 0.658
Shown x Context 0995 0345 1,71 0.559
Shown x Grouping x Animation 0998 0114 1,71 0737
Shown x Grouping x Context 0988 0868 1,71 0.355
Shown x Animation x Context 098 0998 1,71 0.321

Shown x Grouping x Animation x Context  0.955 3335 1, 71  0.072
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APPENDIX D: TASKS USED IN EXPERIMENTS 3 AND 4
These are the tasks used in Experiments 3 and 4. The first eight tasks

were used in Experiment 3. Task 9 was added in Experiment 4.

Task 1: You would like to know how well the stock market is doing. Find out
what the Dow Jones average closed at yesterday.

Task 2: You followed Mark McGuire's home run record for most of the
baseball season, but you are not sure what his batting average for the
year was. Find out.

Task 3: Someone recommended the clothing catalog "Lands End" to you, and
you'd like to order something. Find out the ordering phone number.

Task 4: You are doing a project on profiles of executives in American
corporations. Find out the name of the CEO of Coca Cola.

Task 5: You are interested in taking a trip to DisneyWorld in Florida. Find out
the price of admission for one day.

Task 6: Someone recently recommended a book to you, called Peopleware.
But you don't know who wrote it. Find out the name of the
author(s).

Task 7: You are going to a conference in Chicago soon, at the Downtown
Marriot. Find out the phone number to call for reservations.

Task 8: You were thinking about African geography lately, and realized you
can't remember the name of the capital of Uganda. Find out the
name of the capital city.

Task 9: After a recent bout of food poisoning, you are interested in food safety.

Find some tips on how to prevent food poisoning.
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