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Introduction & Background

The purpose of this research is to uncover what can be done to reduce the current gap
that exists between human-computer interaction (HCI) academic research and practice
in the industry through the lens of improved communication.

Our preliminary topic question after having conducted secondary research is:
How can we improve communications between design practitioners and HCI
academics?

The HCI academic community offers a wealth of informative research and technologies.
They may be less bounded by clients and tighter deadlines, which allows them to be
more exploratory and innovative, but the knowledge that they communicate is often
difficult to access or implement. This leads to resources and informative insights that
can be lost in archives of white paper. Findings available in academia might not reach
the market until years later due to the technical feasibility of the research, but the core
foundation of the idea itself could be of important use. Design practitioners can be in
the position of having to make important design decisions, which can impact people
in many different ways. The need for well-informed designs may therefore be essential.
However, given the time and budget constraints, or having to respond to stakeholders,
reaching out to these resources is not always possible. Practitioners could reduce the
time and budget spent scouring in unfamiliar territory, by relying on the direct expertise
of scholars who have already done in depth studies of these areas.

While literature review demonstrated that indigestible content, search and access

are common barriers that hinder effective collaboration between HCI academia and
practice, we realized that improved communication would help bridge these two worlds
in a more meaningful way. This is a human problem and has great potential for our team
to explore. We believe that through better collaboration and improved connections,
both parties will be able to share new ideas and bring more thoughtful innovations.
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Research Questions

What aspects of academic research papers do design practitioners view as most
important in their design process or decisions?

What are the current frustrations in the process of communication between
practitioners and academics?

Study Objectives

Semi-structured Interview

Directed Storytelling

Cognitive Walkthrough

This research plan aims to discover what methods are currently in practice and what
can be done to fortify discussions between academics and practitioners.

To probe deeper into what their workflows and attitudes are surrounding the academic
community

To learn what communication methods and practices are currently in place in their work
environment

To better understand past design process and research methods, and uncover pain
points and problems in these interactions

To observe how practitioners react, organize, and extract information from academic
papers



Participant Profile

Participants will be adults in the industry of any gender. We will recruit 12 participants
who are practitioners in the tech industry from the greater Seattle Area and Bay Area.

Design Practitioners (12 participants total)

¢ Participants that consider themselves to be in a designer role at a design agency or
in-house designer at a tech company.

¢ Those that identify as: UX, Interaction, Product Designer (or related)

e 4+ years of work experience

® Those that have had experience working with secondary research

Recruiting Strategies

Our participants will be recruited through two methods. The first involves posting
screener surveys on online communities. These include but are not limited to: Reddit
UX subreddit, Ethnobreakfast Google group, Designernews, Hexagon UX, DUB, AIGA,
IXDA, the Seattle Designers Slack channel, and Facebook UX Communities. The
second method involves utilizing our personal network and introduction through friends
and professional contacts to find practitioners in the industry.

The screener survey will be simple and will consist of finding out their basic information
and professional background. Once we select our participants, we will provide them
with a consent form to remind that their participation in our study is voluntary.



Research Methods

Introduction
~2-3 minutes

Semi-structured Interview
~10-15 minutes

Directed Storytelling
~20-25 minutes

Cognitive Walkthrough
~15-20 minutes

Wrap Up
~2-3 minutes

Our sessions will be conducted either in-person or through Skype, and will last for
approximately 60 minutes. These sessions will be broken down into a semi—structured
interview, directed storytelling, and a cognitive walkthrough.

To begin we will outline the schedule for the session to the participant and have
them sign the Consent Form. This will also be an opportunity for participants to ask
questions.

This is when we will ask our participants questions that establish the context of their
current understanding of the space we are exploring. Allowing us to establish rapport to
later benefit in our directed storytelling.

We aim to gather data that will also give insights into the current mode of
communications our participants have with academics in fields that they have worked
on before.

We want to see how they will interact with academic papers in situ, discover what and
how the extract information under time constraints, and what they would do if they
were interested in learning more from the author(s).

We will thank the participants, probe to see if they have any further questions, then
provide them with the Gratuity Release form.



]
Session Overview

Before Session [Allow plenty of time to set up for interview - review ltem Checklist]
[Set up audio recording]

[Greet participant and make introductions. Review the consent form with the participant
and remind them that their participation is voluntary]

Introduction Hi, my name is [ ], this is [ ] who will be taking notes and recording the session today;,

~2-3 minutes [ ] will be taking some photos. Thank you so much for agreeing to share your thoughts
about and experiences with academic research in your design workflow. For the next
60 minutes or less, we will be asking some general questions.

[Read out consent form]

This form states that we’ll be sharing your responses anonymously between our UW
research team and Capstone Sponsor. When we report results of this study, we will
only include the findings and key insights. This form also states that we would like

to audio-record our interview with you so that we can transcribe your responses for
analysis, and take photos for research documentation for our project.

Do you have any questions you want to ask us?
Are these conditions okay with you?
[Yes] Great, thank you. We'll go ahead and start recording the interview now.
[No] Ok that’s fine too. We'll go ahead with our interview without recording.
During the interview, if there are questions you don’t want to answer, you are free to

decline, or stop at any time. Is there anything you need before we get started? Do you
have any questions for us?

Semi-structured Interview What is your name?
~10-15 minutes
How would you best describe your role in the company?
What is your level of experience?
What are your day-to-day operations?
What types of tasks do you typically do?
What is your team dynamic like?
How often do you work from home?
What types of projects are you currently working on?
What types of resources do you use to help inform your for decisions for these
projects?
[Medium] Do you follow up with the authors and in what way?

[Visual Resources] Do you follow up with the creators and in what way?
[Website] Do you follow up with authors?



Directed Storytelling
~20-25 minutes

Cognitive Walkthrough
~15-20 minutes

Wrap Up
~2-3 minutes

For these projects, do you refer to academic papers in any way?
[Yes] What type of papers, and do you find them useful in these moments?
[No] Move on

Let’s go through a particular project that you’re working, on or just wrapped up.
Choose a really impactful moment in the project where you incorporated research and
tell us about that who on your team did that.
Who is responsible for the research?

[Me] How do you communicate their findings to the team?

[Not me] Would you be interested in it?

How do you communicate with others that do research?
Are there currently any conferences that you are interested in? Why/why not?

[Probe on the type]

[If academic] What are your current interests? Any particular type of
publication?

Do you reach out to authors/experts? Why/why not?

Let’s go back a few years, and tell us what school you attended for your BFA/BS MS/
MA/MFA?

What was the most memorable experience from there that has played a important role
for the current position you hold?

If they mention a professor probe on this person deeper to identify how they maintain
communication/ if not then why?

What would incentivise you to keep this line of discussion?

[Probe further or make notes on:

Pivots in design process

Incentives - personal or external]

[Hand them an academic paper]

How would you get information from this paper in [X] minute(s)?
What are your takeaways?

To dive deeper, how would you go about contacting these authors?
How do these differ from your usual sources?

Thank you so much for joining us, and for sharing your thoughts with us. Is there
anything else you might want to ask or tell us?

This is a small token of appreciation from us.

[Release gratuity, ask for signature]

Please sign this form to verify that we’ve given this gift to you and that we’ve provided
you with our contact information so that you can reach out to us further.



Item Checklist

Audio recorder

Notebook or laptop for note taking
Comfortable interview environment
Interview partners

Consent Form

Gratuity Release Form

Interview Guide

O 0000000

Camera (use DSLR or phone)
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Consent Form

| volunteer to participate in a research project conducted by representatives from the University of Washington.
My participation in the study activities are voluntary.

| understand that | will be compensated a $20 gift card for my participation. | may withdraw and discontinue participation
at any time without penalty. If | feel uncomfortable in any way during the study session, | have the right to decline to partic-
ipate fully in any activity or to leave the study session, knowing that my compensation will not be reduced in such an event.

Participation involves answering questions asked by the researchers, and showing the researchers communications be-
tween me and the parents of my students.

Photos will be taken during both activities, and | give my consent to be photographed and for the communications to be
photographed. | understand that the researchers will do their best to respect any sensitive information in the communica-
tions.

An audio recording of the interview will be captured, and | give my consent to be recorded.

Notes will be written about me during the interview. | understand that the researcher will not identify me by name in any
reports using information obtained from this interview, and that my confidentiality as a participant in this study will remain
secure. Subsequent uses of records and data will be subject to standard data use policies which protect the anonymity of

individuals and institutions.

| have read and understand the explanation provided to me. | have had all my questions answered to my satisfaction, and |
voluntarily agree to participate in this study.

NAME

SIGNATURE

DATE
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Gratuity Release Form

| acknowledge that | have received a $20 gift card from students at the University of Washington for my participation in
their study on the date written below.

| acknowledge that | have been given the appropriate contact information should | have any concerns about the study
and/or the gratuity.

NAME

SIGNATURE

DATE
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Screener Survey

Design Survey

We are graduate students in the Master of Human-Computer Interaction + Design (MHCI+D) at
University of Washington looking to explore what sources of informations designers currently use.

If you would like to know more about our research, reach out to us at pazluna+research@uw.edu

* Required

Basic Information

. Name *

N

. Preferred Email *

w

. Level of Education *
Mark only one oval.

High school degree or equivalent (e.g. GED)
Associate degree (e.g. AA, AS)
Bachelor's degree (e.g. BA, BS)
Master’s degree (e.g. MA, MS, MEd)
Professional degree (e.g. MD, DDS, DVM)
Doctorate (e.g. PhD, EdD)

4. Was your degree in HCI or related fields? *
Mark only one oval.

Yes
No
Professional Experience

5. Official Title *

o

Years of Experience *

~

. Affiliation/Company *

©

Please briefly describe your current
responsibilities *

©

Team size (no. of people) *

10. How often do you use these sources ? *
Mark only one oval per row.

Never Rarely Sometimes Often Always
Visual (Dribbble, Behance, etc.)
Design blogs (Medium, Tech
Company, etc.)
Toolkits (IDEO, Google Sprint, UX
Collective, etc.)
Video Tutorials (YouTube, Vimeo,
etc.)
Academic Resources (Peer
Reviewed Papers)

11. Have you heard of the following academic conferences? *
Check all that apply.
ACM
CHI
SIGCHI
DIs
uIsT
None of the above

Other:



Fisheye Menus

Benjamin B. Bederson
Human-Computer Interaction Lab
Institute for Advanced Computer Studies
Computer Science Department
University of Maryland, College Park, MD 20742
+1 301 405-2764
bederson@cs.umd.edu

ABSTRACT

We introduce “fisheye menus’ which apply traditional
fisheye graphical visualization techniques to linear menus.
This provides for an efficient mechanism to select items
from long menus, which are becoming more common as
menus are used to select data items in, for example, e
commerce applications.  Fisheye menus dynamicaly
change the size of menu items to provide a focus area
around the mouse pointer. This makes it possible to
present the entire menu on a single screen without requiring
buttons, scrollbars, or hierarchies.

A pilot study with 10 users compared user preference of
fisheye menus with traditional pull-down menus that use
scrolling arrows, scrollbars, and hierarchies.  Users
preferred the fisheye menus for browsing tasks, and
hierarchical menus for goal-directed tasks.

Keywords
Fisheye view, menu selection, widgets, information
visualization.

INTRODUCTION

The concept of a "fisheye" distortion in a computer
interface to present detailed information in context has
been around a long time. Furnas first introduced the
concept by discussing the cognitive aspects of how people
remembered information [7]. Severa researchers then
applied fisheye distortion to a broad variety of applications
[4, 15, 24, 25]. Several variations of the fisheye technique
have been explored. They have been used in one
dimension for word processing [9], access to time [12], and
for long lists [13, 14]. They have been used in two
dimensions for tables [17], graphical maps [20] and space-
scale diagrams [8]. They have even been used in three
dimensions for document browsing [19]. Some
applications of fisheye distortion techniques have been
carefully evaluated, often finding a significant advantage to
fisheye views[5, 11, 21].

However, despite the careful investigation of fisheye view
distortion techniques, and their application to a broad set of
complex tasks, fisheye views have never been applied to

Permission to make digital or hard copies of al or part of this work for
personal or classroom use is granted without fee provided that copies are not
made or distributed for profit or commercial advantage and that copies bear
this notice and the full citation on the first page. To copy otherwise, to
republish, to post on servers or to redistribute to lists, requires prior specific
permission and/or afee.
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Figure 1. A screen shot of the fisheye menu in use.
This shows 100 web sites taken from the most popular
list of PC Magazine.

the mundane challenge of ordinary menus. This paper
applies standard fisheye techniques to menus in Graphical
User Interfaces with the goa of improving performance in
user's ability to select oneitem from along list.

Selecting items from menus is another well-studied area,
and the trade-offs of menu design are well understood [10,
16]. Menu design has become quite standard with well-
grouped menu items in consistent locations using common
names. This is appropriate for carefully designed
applications where every element of the menus can be
chosen in advance.

However, with the introduction of the Web and e
commerce applications, it is becoming increasingly
common to use menus for selecting data items, as opposed
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to selecting operations. For example, menus are used to
select from along list of fonts, to select one state out of 50,
to select one country out of 250, or to select a web site
from alist of favorites.

It was this last example that motivated the application of
fisheye views to menus. Managing ones favorite locations
on the web is an important application of web browsers, but
one study showed that most web browser users don't put
more than about 35 items in their favorite lists before
resorting to using hierarchies [1]. While hierarchies
certainly help to organize information, this study found that
while some people used hierarchies, many stopped adding
new favorites altogether. The user interface for managing
favorites may contribute to this. Since web browsers use
pull-down menus to store favorites, and since these menus
don't work very well as the number of elements within the
menu grows, it is not surprising that people don't put more
than that many items in the menus before using hierarchies.
Some researchers have looked at aternative interfaces for
managing web favorites [18], but they have not yet made it
into commercial products. Also, those approaches are fine-
tuned to web favorite organization, and may not apply very
well to other menu selection tasks.

Selecting data items from menus is different than selecting
functions because the data items in the menu are likely to
change from use to use, and there are typically many more
data elements in a menu than there are in functional menus.
In addition, since the user is not as familiar with the menu,
it is more likely that they won't know the exact text of each
item. Thus, supporting browsing as well as searching is
important. The length of the menu is crucia in determining
usability. It takes users a time proportional to the location
of an item in amenu to accessit [6, 22]. However, the real
problem comes with menus that have more items than fit
on the screen. AlphaSliders are one approach for selecting
textual items from along list in asmall space [2]. However
that approach only displays one item at atime, and does not
fit into the pull-down menu metaphor.

The existing approaches to selecting from one of many
displayed items in a long list are limited. There are three
commonly used approaches which are to use scrolling
arrows at the top and bottom of the list, to use hierarchical
"cascading” menus to make the list smaller, or to use
scrollbars. Let uslook at each of these approaches in more
detail.

Standard GUI toolkits today provide support for long pull-
down menus by adding small scrolling arrows to the top
and bottom of the list if the entire list doesn't fit on the
display. When the user clicks on those arrows, the list is
scrolled up or down. Each toolkit implements these arrows
differently, some having fast scrolling if you hold the arrow
down (Microsoft MFC), and some slow (Swing). Some
automatically scroll when the mouse is just placed over the
arrows without clicking (Internet Explorer). However, in
any case, the user is required to first move the mouse to the
arrow, and then scroll until the desired element becomes

CHI Lettersvol 2, 2

visible. An additional, but uncommon problem is that if
the menu is scrolled too far, the mouse must be moved to
the arrow on the opposite side of the menu, and the user
must then scroll in the other direction.

A common alternative to long lists is to use hierarchica
"cascading” menus. This works by having the application
developer, or sometimes the user, organize the menu
elements into groups. Then, one entry that represents each
group is placed in the menu. When the user selects that
group element, the members of the group are displayed in a
second menu off to the side. This approach solves the
problem of physically navigating a long list, but replaces it
with a new problem of requiring the user to know what
group the desired element is in. If the user knows the
hierarchy structure well, then this approach works.
However, if the user does not know the hierarchy structure
well, then the user must look in each group, which is
potentially time consuming. Typical applications with
stable menu structures regularly use hierarchical cascading
menus because presumably the user will rapidly learn
where each element belongs. However, it is uncommon in
practice to find hierarchical menus that are used for
organizing data driven menus.

Finaly, the last common solution for managing long menus
is to use a scrollbar that controls the portion of the menu
that is visible. This seems like an excellent approach
because it gives fixed time access to menus of any length
unlike the more common scrolling arrows, which takes
time proportional to the menu length. However, while
scrollbars are commonly used in dialog boxes, they are
rarely if ever used in pull-down menus. Perhaps this is
because current toolkits do not provide this as a default
behavior, although it is possible to implement it with some
toolkits.

In addition to these visualization methods, nearly all
toolkits support keyboard shortcuts for selecting menu
items. There are often modeless shortcuts (such as Ctrl-C
for "Copy") that select a menu element throughout the
application, even when the menu is closed. In addition to
those shortcuts, the keyboard can be used to select itemsin
the menu when it is open. Developers can either specify
which key should apply to each item by specifying a
"mnemonic", or if it isleft unspecified, the first character of
the item is used. Thus, in an aphabetically sorted list,
pressing any key will jump the cursor to the first item
starting with that letter. Pressing it again will move to the
next item starting with that letter, and so on.

These keyboard accelerators are very powerful as they
bypass some of the shortcomings of the mouse-based
interaction techniques just described. They give users
direct access to either the target element, or at least to the
genera area if there is more than one element sharing the
mnemonic. However, despite their power, many users do
not use them at al. Some users are not aware of them, but
others are aware of them and choose not to use them
anyway. Perhaps this is because their hand is already on the
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mouse and takes too long to reacquire the keyboard, or
perhaps they dont know the keyboard well enough to
justify searching for the right key. Or they may not know
the exact text and actually are browsing the menu. And
finaly, some users may just not like using the keyboard
when interacting with menus. People that only use the
mouse for selecting menu items are likely to be the largest
beneficiaries of fisheye menus.

FISHEYE MENU DESIGN ISSUES

We offer a new solution to the problem of menus that have
more items than fit on the screen by using a fisheye view to
display the menu elements. In fisheye menus, al of the
elements are always displayed in a single window that is
completely visible, but the items near the cursor are
displayed at full size, and items further away from the
cursor are displayed at a smaler size. In addition, the
interline spacing between items is also increased in the
focus area, and decreased further away from the focus area.
In this manner, the entire list of items fits on a single
screen.  The items are dynamically scaled so that as the
cursor moves, a "bubble" of readable items moves with the
cursor (Figure 1). A fisheye menu applet can be found at
http://www.cs.umd.edu/hcil/fisheyemenu.

The fisheye menu uses all the available screen space, and
will calculate a distortion function so that the menu items
aways just fill the menu. There are two principa
parameters of the fisheye menu that the application
developer can control: maximum font size, and focus
length. As with traditional menus, the designer can specify
the font size, which for the fisheye menu trandatesin to the
maximum font size, since some elements are rendered
smaller. However, the designer can also specify the desired
focus length. This specifies the number of items that are
rendered at maximum size near the cursor.

The focus length parameter is important because it controls
the trade-off between the number of menu items at full size
versus the size that is used to render the smallest items.
The fisheye menu dynamically computes the distortion
function based on the available space and these input
parameters. So, if the focus length is set to a large number
(i.e., 20), then this will push the peripheral items to be very
small, and as the user moves the cursor, there will be a lot
of distortion. If, however, the focus length is set to a small
number (i.e., 5), then there will be more room for
peripheral items and they will al be a bit larger. Figure 2
shows this trade-off.

Alphabetic Index

A fundamental characteristic of the fisheye menu is that
many of the menu items are too small to read at any given
position. However, since it is common to organize menu
items alphabetically for data menus, we can encourage this
organization for fisheye menus without undue burden.
Then, users can use their alphabetic knowledge to move the
cursor to the area they expect the item to be at, thus
bringing that portion of the menu into focus at which point
they can read the menu items and select the particular item
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Figure 2: The same menu of 100 items displayed with
varying focus lengths (7, 12, and 20). There is a fixed
maximum font size.

they want. This is similar to how people use telephone
directory books. Despite the fact that items are listed
sequentialy in the phone book, people use their aphabetic
knowledge to jump to the portion of the phone book where
they expect the item they are looking for to be. They then
see where they actually are, and fine-tune their search.

This telephone book analogy guides the design. One of the
reasons people can find items in telephone books so
quickly is that telephone books have index information at
the top of every page specifying in a large clear font what
information is on that page. These indices alow users to
just look at the indices while looking for the right page, and
then look at the content when they have found the page
they are looking for. It has been shown that indexes can
decrease search time with lists [3].

We designed the fisheye menus to have an alphabetic index
with the goal of making it easier for users to target the
portion of the menu that contains the item they are looking
for. The alphabetic index appears on the left side of the
menu. Each letter of the alphabet for which there is room
is displayed in the specified maximum font size.

The index letters are positioned so that when the pointer is
moved to the same vertical position as an index letter, the
first item starting with that letter will be just under the
mouse pointer. This provides the user with the ability to
rapidly move to the general area of the list they are
targeting.

This is our second design of the index letters. The first
design always positioned the letters at the current position
of the first item starting with that letter. Thus, as the
fisheye focus changed, the index letters would move
around, following the items. This turned out to be
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Figure 3: The same menu displayed with the cursor at
three positions.

distracting and not useful. By the time a user moved the
pointer to the position an index letter was at, that index
letter would have moved (since the focus and thus item
positioning would have changed.) We quickly realized the
value of the index letters was to inform pointer motion, and
shifted to the current stable design described above. Figure
3 shows the fisheye menu at different focus points.

High-Resolution Selection (Focus Lock Mode)

One difficulty with the fisheye menu mechanism as
described so far is that small mouse movements result in a
change of fisheye focus. With traditiona menus, the
mouse must move over the full height of a menu item to
change the focus to the next item. However, with fisheye
menus, the amount the mouse must move to go to the next
item is equal to the smallest font size in the menu. Thisisa
fundamental result of the fisheye algorithm since al of the
menu items must be selectable by pointer movement in the
fixed vertical space of the menu.

This is a significant liability because despite the fact that
the focused elements are large and plainly readable, they
are difficult to select.

We overcame this problem by offering a "focus lock" mode
to the fisheye menu. Users operate the menu as described
above until they get near the item of interest. They then
move the pointer to the right side of the menu, which locks
the focus on the item the cursor is over. Then, when users
move the pointer up and down, the focus stays fixed, but
individual menu elements can till be selected. The focus
region on the right side of the menu gets highlighted to
indicate that the menu isin focus lock mode.

Further, if the pointer is moved above or below the focus
region (staying on the right side of the menu), the focus
areais expanded. Eventually all of the menu items become
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full-size and thus easy to select. But, of course, not al of
the items are visible anymore as the ends get pushed off the
screen as the focus area is expanded. Since the menu
layout is quite different in focus lock mode, the index
characters become inaccurate, and so they are faded out as
the focus areais expanded in focus lock mode.

If users decide to continue looking in a different portion of
the menu, moving the pointer back to the left side of the
menu turns off focus lock mode, and the menu returns to
regular behavior. This focus lock approach to high-
resolution selection within a fisheye view solves the
resolution problem at the cost of a small mouse movement.

We considered several alternative approaches to entering
the focus lock mode. We first tried using the right button,
but gave that up as it seemed too unlikely that users would
discover it on their own — especialy since it did not follow
the standard Windows model of pressing the right button
for a context-sensitive menu. And, of course, it would not
work at all for systems without a second mouse button. We
also considered using the speed of the mouse to determine
the focus mode, but that seemed to be too unpredictable by
users. Also, an earlier study of the AlphaSlider confirmed
thisintuition [2].

We ended up with the current design, which offers an
affordance for the focus lock feature. There is a subtly
shaded box on the right side of the menu that moves up and
down with the focus. This was intended to draw user’'s
attention to the right side of the menu. In addition, the two
small arrows on the right side are intended to suggest to
users that they can move the pointer up and down in focus
lock mode. When the pointer is moved towards the arrows,
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Figure 4: A fisheye menu in focus lock mode whose
focus area is being extended upwards

the focus area is extended, and the arrows move
accordingly. The users can thus discover that the focus can
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Figure 5: The basic Degree of Interest function used for
the fisheye menu.

be extended. Figure 4 shows the focus lock mode with the
focus area being extended upwards.

IMPLEMENTATION

The fisheye menu is a drop-in replacement for Javas
standard "JMenu" component in the Swing GUI toolkit.
This new widget, called FishEyeMenu, is written in Java 1,
and works for applications and applets. This means that
any Java code that currently uses traditional Swing menus
can switch to using the fisheye menus with a one-word
change by replacing “new JMenu()” with “new
Fi shEyeMenu() "

The standard approach to implementing fisheye distortion
techniques is to compute a "Degree of Interest” (DOI)
function for each element to be displayed. The DOI
function calculates whether to display an item or not, and it
caculates the item's size. Typical degree of interest
functions include both the distance of an item from the
focus point as well as the item's a priori importance [7].
Thus, certain landmark items may be shown at a large size
even though they are far from the focus point.

The fisheye menu uses a very simple DOI function that
only includes distance from the focus point, and does not
use a priori importance. A simple function that captures the
essence of the fisheye menu is shown in Figure 5. It keeps
several menu items near the focus point at the maximum
size, where the exact number is specifiable. Then, the
menu items get smaller, one point in font size at a time
until the minimum font size is reached at which time, ll
more distant items stay at the minimum font size.

Using this DOI function, the fisheye menu calculates the
largest minimum size font that will result in a menu that fits
on the screen. If there are so many items in the menu, or if
there is so little available screen space that there is not
enough room for the menu, then the DOI function
parameters are adjusted so there is enough room. First, the
focus length is reduced. If there is still not enough room

! Note that the online applet uses Java 2 to decrease the
portability problems associated with accessing Swing
from Java 1.
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when the focus length is set to 1, then the maximum font
sizeisreduced.

Complexities

In practice, the DOI function is actualy a little more
complex than just described for two reasons. The first
reason is that we want the menu items to be visually stable
outside of the focus area. That is, if the focusis on the first
half of the menu, it is important that the second half of the
menu doesn't move at all as the focus changes. The fisheye
menu is stable using the above DOI function when the
focus is not near one of the ends of the menu. However,
when it is near the ends of the menu, there is a surprising
side effect of the algorithm, which results in the entire
menu shifting.

Since we render each item based on the position of the item
before it, one item alone changing size will slide all other
lower menu items up or down. Moving the focus in the
middle of the menu doesn't cause a problem because for
every item that gets bigger, another items gets smaller by
the same amount. To understand the issue here, let us look
at the simplest case where the focus is on the first item in
the menu. In this case, there are no items before the focus
item to get rendered, and the items after the focus item get
smaller until the minimum size is reached. Compare this
with the focus being on the second item in the menu. Now,
one item before the focus is rendered at a large size while
the items after the focus get smaller in the same way.
Thus, more space is taken altogether, and the entire menu
shifts down a little bit. The entire menu continues to grow
as the focus moves down from the end until the distortion
no longer goes to the end of the menu and the menu
becomes stable.

Our solution is to increase the size of the focus area just
enough to account for the smaller number of focus items
when the focus point is near the menu end. This way, the
total amount of space used by the focus area is aways
constant, and the entire menu remains visualy stable.

The fisheye menu uses this modified DOI function to
calculate the required size of the popup menu. This leads
to the second reason that our DOI function is more
complex in practice. We use integer calculations since text
is only rendered in integer sizes, and so the popup menu
size can end up being substantially smaller than the
available space. We want to use as large a menu size as
possible since the bigger the menu is, the more items we
can render in a large enough font to read, and the more
usable the fisheye menu will be.

Once the minimum size font is calculated, a menu that uses
al the available screen space is created. Then the DOI
function is modified using the same technique that we used
to solve the first problem - the focus area is expanded until
the text fills up the full menu space.

One remaining issue has to do with the alphabetic index.
Since the index characters are aways rendered at full size,
they would overlap each other when they are far from the
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focus area, since the associated menu items at that point are
quite small. The fisheye menu avoids this overlapping
problem by simply not rendering indices that would
overlap with another. Thus, in the periphery, not every
index character is shown.

The fisheye menu is implemented by pre-calculating the
size of every item and the space between each item for each
focus position, and storing that information in look-up-
tables. This pre-calculation is necessary in order to
caculate the position of the index letters. This aso
improves performance since there is very little calculation
during rendering. One final, but important optimization is
the use of region management. Since the fisheye menu is
visually stable, only the changing focus portion of the
menu changes as the pointer moves. Our implementation
keeps track of the area on the screen that changes, and only
renders that portion. Thus, for a menu of 200 items,
typicaly less than 30 items need to be rendered for each
mouse movement.

EVALUATION

We conducted a pilot study of fisheye menus comparing
user preference of them against the three menu mechanisms
commonly used today: arrow buttons to scroll up and
down, scrollbars, and hierarchies. The intent of this study
was to get a preliminary idea of whether fisheye menus had
potential. We did not expect that the results of this study
would provide a definitive understanding of whether
fisheye menus were faster, more appropriate, or preferable
for tasks. Rather, we hoped to get a rough idea of user's
preferences that would let us know if our intuitions were
realistic, and to inform future evaluations.

We picked 10 users that were not from our lab, and were
not familiar with fisheye menus before the study. Five of
the subjects were computer science students with
programming experience, and five of the subjects were
administrative staff that work in our building, and did not
have programming experience. We felt that looking at
programmers vs. hon-programmers was important because
fisheye menus are somewhat technical, and we sensed that
people with less technical experience may not feel
immediately comfortable with them. Asit turned out, there
was a difference between these two classes of users that
will be reported in the Results section.

Seven of the subjects were female and three were male.
Five were in there 20's, two were in their 30's, two were in
their 40's, and one was over 50. All but one reported using
computers more than 20 hours per week.

The test was entirely automated using a custom Java
program. The program requested demographic
information, and explained that the purpose of the test was
to get feedback on the four types of menus for selecting an
item from a list. The subjects were then instructed to try
out each of the menu types, spending as much time as they
liked. At that point, they were instructed to ask any
guestions about how the menus worked (the test was
administered by the author of this paper.)
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The four menu types were labeled ArrowBar, ScrollBar,
Hierarchy, and Fisheye. All menu items were ordered
alphabetically. The ArrowBar was implemented with
arrows at the top and bottom of the screen. When the
arrows were pressed, the list would scroll at a rate of 20
items per second. The ScrollBar was implemented with a
standard scrollbar on the right side of the menu that could
be used to scroll the menu. The Hierarchy was constructed
with one menu item for each letter of the alphabet. Menu
items were placed in cascading menus under the first letter
of the text of that item. Finally, the Fisheye menu was that
described in this paper. Each of these menus are available
for trial at the fisheye menu website.

Then, the subject was instructed to select three different
specific items from each menu. Each menu was populated
with 100 websites that were selected from the list of most
popular websites from PC magazine (with four well known
universities that replaced four entries that did not have a
short descriptive title.) The items that the subjects were told
to select were chosen from near the beginning, middle, and
end of each list. The subjects were also asked to browse
the lists for a website they would like to visit. The selected
item was displayed for the user to see, however,
information was not logged as to whether to the subjects
correctly selected the specified item.

The subjects were asked to rate the menus. They were
asked to rate each menu using a 9-point Likert scale
according to seven characteristics taken from QUIS — the
Questionnaire for User Interface Satisfaction [23]. The
seven characteristics were:

e terrible—wonderful

o frustrating — satisfying

e difficult —easy

e dow-—fast

e hardtolearn—easy to learn
e boring—fun

e annoying — pleasant

Finaly, the subjects were asked to rank the four menu
types in order of preference for goal-directed tasks and
browsing tasks. They were also offered the option of
typing in any comments they had about the four menu

types.

Results

The average subjective satisfaction of the four menu types
was recorded for all users, and separated by programmer
vs. non-programmer. For al users, on a scale from 1 — 9
(with 9 being most positive), Hierarchy was the favorite
(6.8), Fisheye (6.4) was rated dightly higher than Scrollbar
(6.2), and ArrowBar (4.9) was the lowest.

When split by programmer, an interesting difference
appears. The ratings of ArrowBar and ScrollBar did not
change very much, but Fisheye and Hierarchy did. For
programmers, Fisheye (7.0) and Hierarchy (6.9) were about
the same. For non-programmers, the spread between
Fisheye (5.8) and Hierarchy (6.8) substantially increased.
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When looking at the individual questions, we see that the
subjects had widely differing opinions about Hierarchy vs.
Fisheye in different categories. Hierarchy was preferred
over Fisheye in the three categories of ‘frustrating —
satisfying’, ‘hard — easy’, and ‘hard-to-learn — easy-to-
learn’. However, Fisheye was preferred over Hierarchy in
the four categories of ‘terrible — wonderful’, ‘slow — fast’,
‘boring — fun’, and ‘annoying — pleasant’.

When asked to directly rank the four menu typesin order of
preference, there was a difference for goal-directed and
browsing tasks (Figure 6). For goal-directed tasks,
ArrowBar and ScrollBar were clear losers with Hierarchy
just beating out Fisheye. For browsing tasks, ArrowBar
was at the bottom, ScrollBar and Hierarchy were about tied
in the middle, and Fisheye was the most preferred.
However, the large standard deviation of Fisheye shows
that there was a broader range of reaction. Some users
ranked it about the same as ScrollBar and Hierarchy, and
some users ranked it much higher.

All Users M ArrowBar
Subjective Preference Rank O ScrollBar
E Hierarchy
4 OFisheye
3.5
o 3 T 1 ||
£
< 25 _—
3 L 1 1
@ 2
15 A 1 —
1 4
Goal-Directed Task Browsing Task

Figure 6: Rankings of four menu types by direct
comparison for goal-directed and browsing tasks.
Error bars mark 1 standard deviation.

When separated out by programmer vs. non-programmer,
there was a similar effect as with the satisfaction ratings.
Programmers preferred Fisheye to Hierarchy in al cases,
with a small margin (0.2) for goal-directed tasks, and a big
margin  (1.0) for browsing tasks. Non-programmers
preferred Hierarchy to Fisheye for goal-directed tasks by a
margin of 0.6 and they were tied for browsing tasks.

The subjects comments were informative and mirrored the
rating and ranking results. Two non-programmers
specifically said that they did not like fisheye at all. The
other eight subjects all liked fisheye, but frequently had
concerns about the difficulty of learning to use it.
However, they also expressed optimism that with more
training, it would become more enjoyable and perhaps
preferable. A few typical comments were:

“Fisheye was the most difficult to learn yet with
continued use may actually become the most useful.”

“ArrowBar and ScrollBar are boring but very easy to
use. | amused toit. Hierarchy and Fisheye are very
interesting.”
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“Once one understands that one has to go to the
colored area in Fisheye it becomes easier. But if one
doesn’t know that it's frustrating.”

Analysis

While the study contained a small number of subjects and
the results were not analyzed statistically, we noted some
trends. These should be interpreted with caution, but do
seem to make sense.  The test was administered without a
description of what fisheye menus were or how they
worked. Instead, the subjects were told to play with them
for as long as they wanted and only then could they ask
guestions.

By observing this initial exposure to fisheye menus, and by
responding to the subjects’ questions, it was clear that at
least in the minute or two that they tried them, most
subjects did not understand how to use the fisheye menu
fully. All of the subjects quickly discovered that moving
the mouse up and down on the left side of the menu
operated the basic fisheye functionality. However, severa
were confused about the exact function of the alphabetic
index on the left side. Severa users tried clicking on them
— which just selected the item that was currently
highlighted. After one or two tries with this, they then
realized that the index was just informative, and not
interactive.

A more important problem was that only a single subject
truly discovered how the “focus lock” mode on the right
side of the menu worked. Despite the visua feedback,
subjects were just not expecting to have different behavior
when the mouse pointer was on different sides of the menu.
Some subjects never moved the pointer to the right side and
so never discovered that behavior at all. Other subjects
moved the pointer to the right side of the menu accidentally
or eratically. They just noticed that the menu would
sometimes change behavior in an inconsistent manner.
They did not correlate the change in menu behavior with
the side of the menu that the pointer was over.

Once the subjects were done exploring the menus and
asked questions, the focus-lock mode was explained.
Interestingly enough, all 10 subjects completely understood
how it worked in just a few seconds of explanation. Thus,
the visual design of the menu clearly needs some work to
make the focus-lock mode more discoverable.

Another major lesson learned from these studies is that
subjects’ response varied widely. Looking at the average
results only tells part of the story. Two of the subjects did
not like the fisheye menus at al. It had nothing to do with
the difficulty they had to discover how they worked.
Rather they just didn’t like them. One of those users
reported that the small menu items made her feel badly
because she felt that her eyesight was poor.

On the other hand, severa of the users were eager to start
using fisheye menus in their regular work immediately.
This bimodal preference suggests that fisheye menus, if
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deployed in an application, should be optional. Some users
arelikely to prefer them, and some are likely not to.

The last lesson we learned from this study is that
application designers should consider the use of scrollbar
and hierarchical menus instead of the traditional arrow
menus used by default by current operating systems. Or
better yet, let users set an option to specify how long menus
will be presented.

The ArrowBar menu was the clear loser in al cases.
Subjects felt it was boring, slow, and frustrating. Yet, this
is the most common type of long menu in commercial
systems. The ScrollBar menu, on the other hand, provided
a nice compromise for goal-directed and browsing tasks,
and was generally enjoyed by users. While the Hierarchy
menu was often preferred for goal-directed tasks, the same
menu will be used in different ways by different users.
Some users will know exactly what they want while some
will browse. So, the Hierarchy menu should be used
cautioudly if at all, and only when it is clear that users
know exactly what they are looking for.

Expert Timing

We aso performed a very simple test to see how fast an
expert could use each of the menu types. The author of this
paper selected an item from the middle of the menu from
each of the menus 10 times working as quickly as possible.
The fastest time was recorded. This was done for the 100
web sites, and also for alist of 266 countries.

For the 100 websites, the times were: ArrowBar (3.4 secs);
ScrollBar (2.2 secs); Hierarchy (1.5 secs); Fisheye (1.7
secs). For the 266 countries, the times were: ArrowBar
(8.8 secs); ScrollBar (2.6 secs); Hierarchy (2.1 secs);
Fisheye (2.3 secs).

These timing results match closely with the subjective
preferences for goal-directed tasks, and so suggest that
these data may reflect a broader trend than would be
indicated by so few subjects.

CONCLUSION

Selecting an item from a list is an important and frequent
task. We have presented here fisheye menus, a new
mechanism that supports this kind of selection. Based on
our preliminary evaluation, we believe that this approach is
promising. It clearly is not for all users, but just as clearly,
many users prefer it, so at this point we recommend
considering fisheye menus for optional use where selection
fromalong list is required.

We plan on continuing the investigation of fisheye menus
by conducting a controlled empirical evaluation, including
analysis of the speed users can select items with the
different menu types. We also will consider other menu
types such as matrix or multi-column layouts, and will ook
at other factors such as the number of itemsin the menu.

Finaly, we have begun to look at putting content aside
from text in fisheye menus, and using them for tasks other
than menu selection. Putting in a horizontal bar indicating

CHI Lettersvol 2, 2

a numerical value (similar to the strategy of Table Lens
[17]) in the linear fisheye menu appears to be an interesting
way to monitor time-varying data.
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