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H
AVE YOU EVER CALLED A BUSINESS, ONLY TO FIND

yourself trapped in its automated phone system?
Ever listened indefinitely for a menu choice that
wasn’t there? Technological advancement brings
with it a certain amount of aggravation, but let’s not

blame it on the technology – the designers need to do a better job.
It’s been said that a product’s maturity is reflected in the complex-
ity of its design. In most cases, products that have been around for
awhile have simple designs and are easy to use. Unfortunately,
automated telephone systems haven’t been around that long, and
it’s clear they still have a long way to go.

In their 1996 Ergonomics in Design article, Meyer and Seagull
(“Where Human Factors Meets Marketing,” pp. 22–25) empha-
sized the importance of close collaboration between human factors
and marketing professionals. We’ve taken that advice and have col-
laborated on several projects. Although we didn’t know what to
expect, we experienced a convergence rather than a divergence
between the human factors and marketing disciplines. In this arti-
cle we relate one recent, successful collaborative activity with
improvements to an automated phone system.

Focus groups and

usabil ity testing

help avoid the

trap of unhelpful  

automated phone

systems.
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P i t f a l l s  o f  A u t o m a t e d  
P h o n e  S y s t e m s

The goal of our project was to overhaul the menus
and prompts for an electric utility. Our experience with
customers of other utilities across the nation has shown
that callers are interested in clarity, simplicity, and rel-
evance. As a rule, the options they need most often
should be presented first. But when I call my bank, the
first option I hear is, “To open a new account, press 1.”
What? I (like most callers) already have an account. The
new account customer calls once; the existing account

callers are the repeat business. So what happened here?
It’s obvious the bank doesn’t have a user-centered
design process.

In our research we’ve discovered what really irritates
people about telephone-based interfaces. Remember,
you only get one chance to make a good first impres-
sion: If you blow it, they’ll never use your automated
system again. They may even tell their friends and fam-
ily how terrible it is. The box below lists our top 10
ways to blow it with customers.

The fact is, these sources of irritation – all caused
by interface problems – are easily fixed with improved
wording, navigation and control, dialog structure, and
so on. And although no single design flaw is a major
problem, the cumulative effect of multiple flaws will
result in failure. The best approach is to base the design
on guidelines that contain the “blueprint” for your sys-
tem and then thoroughly test the application before
releasing it. Usability tests and focus groups will reveal
any sources of irritation that remain.

Chris Bond (an employee of the electric utility) doc-
umented the design guidelines and performed usability
tests. Mark Camack, a market research consultant, pro-
vided input to the system redesign and conducted focus
groups.

D e s i g n  G u i d e l i n e s
Guidelines are an indispensable resource when mak-

ing design decisions. They provide the mechanism for
documenting your choices so that later, if anyone asks
why a product or system was designed a certain way,
you’ll have a ready answer. As you learn about and test
the interface, your guidelines can be used as a reposi-
tory for documenting that knowledge. Most important,
rules you establish for the application need to be docu-
mented before they can be effectively applied.

At Portland General Electric, we developed a set of
guidelines for our interactive voice response (IVR) sys-
tem. This document contains a system “philosophy”
that describes the experience we want our customers to
have. It also describes our operating protocol, our IVR
Steering Committee, and a quality assurance program.

1.  Put them on hold and tell them, “Your call is
important to us.” Repeat this message every 30
seconds.

2. Ask them to enter information, then transfer them
to a representative who will ask them for the same
information.

3. Don’t include the standard “0” option to speak to a
representative at any time. If they do press zero,
tell them, “I’m sorry, that’s an invalid choice.
Please try again.” Or send them to another menu of
automated selections.

4. Overwhelm them with a multitude of menu choic-
es and make the menu structure five or six layers
deep. Or skip selection numbers or list selection
numbers out of sequence.

5. Use the word “now” after every option.

6. Use run-on sentences and illogical groupings for
each menu option. This way, a single option
sounds like a whole bunch of options.

7. Organize the hierarchy of information to reflect
internal politics and power instead of customer-
based activity. Similarly, use internal jargon instead
of plain English.

8. Put the most popular options last; force callers to
listen to long lists of irrelevant options before giv-
ing them what they want. 

9. Alarm them with the warning, “We’ve recently im-
proved our system,” followed by “Listen carefully to
the following options,” implying that the new ver-
sion is complicated and they’d better pay attention.

10. Lead them down the garden path and, after they
press a couple of invalid keys, disconnect the line.

•☎ • P e t  P e e v e s  o f  C u s t o m e r s  •☎ •

If you blow it,

they’ll  never use 

your automated 

system again.
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The guidelines and examples of how to apply them are
organized according to menus and prompts, general
wording, navigation and control, dialog structure, and
feedback and error handling. At the end is a section
entitled “Design Decisions,” which shows before-and-
after examples and lists the reasons behind changes and
additions.

Many of the guidelines are derived from our own
test results and from studies in the literature (e.g., Schu-
macher, Hardzinski, & Schwartz, 1995; Fowler & Stan-
wick, 1995). Here are a few examples and how we
applied them.

Limit the menu tree to three levels and menu options
to four or fewer. Keep it simple; the menu hierarchy
should be no more than three levels deep. We’ve found
that as the number of levels (and options per level)
increases, so does the number of errors. This applies to
prompted options, not standard commands for previous
menu, repeat, or 0 to speak to a representative.

Eliminate padding, repetition, and conversational
pleasantries. Avoid saying “now” after each option and
phrases such as, “Please select from the following
options.” Also, avoid error messages, like “We apolo-
gize for any trouble you may be having,” when the
wrong keys are pressed. Don’t offer greetings such as
“We hope you enjoy a safe and happy holiday.” Empty
phrases and repetition serve no purpose other than to
increase listening time. Each additional word also
increases the possibility of frustration, confusion, or
error. To avoid these problems, we counted the number
of words in our main menu, and then streamlined them
from 118 words to 40.

Organize menus by importance, followed by fre-
quency of use. In the electric utility business, the two
most important things are outages and emergencies,
such as downed power lines. To handle these kinds of
problems, we created an outage branch and a customer
service branch. The first words customers hear are, “If
you are calling about a power outage, downed power
line, streetlight, or other power problem, press 1. For all
other business, press 2.” In the customer branch main
menu, options are listed in the order determined by the
volume of calls received about each matter: The first
option, to start or stop service, represents about 300,000
calls per year; the second option, regarding billing or
payment matters, 250,000 calls/year; the third, request-
ing field service, 44,000 calls/year; and the last option,
regarding marketing, 30,000 calls/year. This strategy
has been an effective defense against the internal politics
of various departments jockeying for a position on the
menu. See the illustration on page 12 for an example of
the menu hierarchy.

Provide “escape hatches.” You should always pro-
vide the option to press 0 to speak to a representative
at any time. But, more important, include alternatives
at the end of a path. Don’t leave callers in a dead end or
a continuous loop. This is especially important for speed
dialers, who sometimes “jump the gun” by pressing a
key before hearing the entire menu. As they arrive at
the end of a path and realize they goofed, don’t force
them to hang up and redial. Also, always give them the
option to repeat a menu and return to a previous menu.

Avoid language that might be taken as patroniz-
ing. As we said earlier, telling customers how impor-
tant their call is while they’re stuck on hold is pretty
patronizing. Another patronizing message is, “We are
experiencing unusually high call volumes due to the
holiday. Please try again later.” What this does is tell
your customers you don’t know how to run a call cen-
ter (you should staff up for increased calls during or
after holidays). Let the caller decide if he or she wants
to remain on hold by announcing queue times. Cus-
tomers react very positively to announced queue times;
knowing how long they will have to wait reduces ten-
sion and anxiety.

T e s t i n g  f o r  P e r f o r m a n c e
Once you think you’ve got a usable design, you need

to test it. The trouble is, most technologists feel they
have their bases covered if they perform the usual vol-
ume and stress tests, unit tests, function tests, and the

like. Although it’s important to make sure the system
works, it’s just as important to determine whether peo-
ple find it useful and usable. To ensure that perfor-
mance and preference are adequately addressed, it’s
essential that you perform usability tests and focus
groups.

Usability tests focus primarily on performance. The
high-level objectives are to establish baseline cycle
times, reduce average cycle times, identify wording
problems with scripting, reduce errors associated with
poor wording, establish baseline satisfaction ratings, and
increase satisfaction levels.

We generally recruit 12 customers, trying for a good
cross-section by age (under 35, 35–44, 45–64, and over

Empty phrases and 

repetition serve no 

purpose other

than to increase  

listening time.
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Welcome to Portland General Electric. 

If you are calling about a power outage, downed power line, streetlight or other power problem,

press 1.

For all other PGE business, press 2.

Otherwise, remain on the line for assistance.

(brief pause)

Residential customers, includ-

ing apartments, press 1.

Commercial or business cus-

tomers, press 2.

To make payment arrangements

or if your service was shut off

for nonpayment, press 1.

For billing questions, account

changes, or PGE billing pro-

grams, press 2.

For claims, press 3.

(brief pause)

To repeat these options, press 7.

To return to the previous menu,

press 9.

To speak with a customer repre-

sentative, press 0.

For new construction, inspec-

tions, or streetlight installation,

press 1.

To report partial power or dim

lights, press 2.

For tree trimming, press 3.

For claims, press 4.

(brief pause)

To repeat these options, press 7.

To return to the previous menu,

press 9.

To speak with a customer repre-

sentative, press 0.

For energy products and services

such as weatherization, home

wiring, lighting, or water heating,

press 1.

For billing programs, press 2.

For Low-Income Energy

Assistance Program information,

press 3.

(brief pause)

To repeat these options, press 7.

To return to the previous menu,

press 9.

To speak with a customer repre-

sentative, press 0.

Customer Main Menu

To start, stop, or move electric service, press 1.

For billing or payment matters, press 2.

For service matters, such as new construction, power prob-

lems, or tree trimming, press 3.

For information about energy products, services, or pro-

grams, press 4.

(brief pause)

To repeat these options, press 7.

To return to the previous menu, press 9.

For any other matter, or to speak with a customer represen-

tative at any time, press 0.

Outage Main Menu

(not shown)

The menu hierarchy for Portland General Electric’s automated telephone system is only three levels deep.

Press 1
Outage Branch

Press 1

Press 2 Press 3 Press 4

Press 2
Customer Branch



65), attitude toward automated phone systems (ranging
from acceptable to not acceptable), and experience
(ranging from rejecter to frequent user).

There are a few key factors to look for when con-
ducting user tests on telephone interfaces, such as task
failures, unrecoverable errors, task times, and naviga-
tional choices. With the main emphasis on throughput,
you need to identify the path(s) for accomplishing vari-
ous tasks. We created an organization chart to show the
hierarchy of information and can see, at a glance, all
potential call flows, the wording of options, error han-
dling, and general business rules. 

We discovered early on that it’s impractical to have
participants think out loud, especially when speaker
phones are used. Participants in our tests would speak
over the dialog and lose their train of thought. It’s impor-
tant to let them perform the task and then ask questions
immediately after the task has been completed.

In a few instances, participants would say they were
confident that they performed the task accurately when,
in fact, they had failed to accomplish the stated goal.
This is a case of having a pleasant experience but
nonetheless ending up speaking to the wrong person
and having to be transferred to the right department
(another cardinal sin in phone system design). Though
it appeared in these instances that preference out-
weighed performance, in a real-life situation, these users
would have been frustrated.

Typically, the participant is given a simple scenario,
such as “You’ve just received your bill and realize you
won’t be able to pay the full amount.” This task is for a
“payment arrangement.” During the task we closely
observe which options the participant selects on the

touch-tone keypad. Data sheets are used for recording
observations. Each sheet lists the participant’s name, task
number, elapsed time, and whether the task was suc-
cessfully completed. The sheet is also used to document
errors (such as wrong menu choices), facial expressions,
and comments made during or after the task.

Table 1 lists task times for one of our usability tests,
excluding incomplete (failed) tasks, as these would
adversely affect successful task times. The empty cells

make it easy to identify task failures. As in most usabil-
ity tests, patterns begin to emerge; tasks that took the
longest are the ones with the most errors and problems,
and those that were unsuccessful were almost always
more than three levels deep in the menu hierarchy.

Providing multiple paths to the same goal is an
effective way to accommodate different expectations
(similar to the personal computer desktop environment,
where there are often multiple ways of doing the same
thing). As long as the correct outcome is reached, it
doesn’t matter how callers get there. In a couple of
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T A B L E 1 .  T A S K T I M E S F R O M T H E U S A B I L I T Y T E S T

P a r t i c i p a n t s

Tasks 1 2 3 4 5 6 7 8 9 10 11 12 Average

1. Move 00:45 00:45 00:41 00:49 00:43 00:40 00:52 00:46 00.43 00:44 01:24 00:45 00:48
2. Payment arrangement 00:50 00:46 00:40 00:42 00:41 00:42 01:09 00:45 00:47 00:49 00:51 00:47
3. High bill inquiry 00:56 00:53 00:53 01:08 00:51 00:54 00:48 00:56 00:54 00:55
4. Meter reading 03:54 02:43 02:22 01:55 02:02 02:11 02:32 02:32 02:31
5. New construction 01:01 01:03 01:07 01:56 01:01 01:14
6. Disconnect/cutout 01:29 00:52 00:44 00:48 00:39 00:52 00:39 00:36 00:41 00:46 01:47 00:54
7. Business hours 02:23 02:26 01:52 01:55 02:09
8. Program information 01:00 00:58 00:58 00:58 00:55 00:55 00:51 00:49 00:43 01:58 00:51 01:0c
9. Account info change 02:27 00:57 01:06 01:26 00:54 00:50 00:47 01:13 00:57 01:11

10. Equipment problems 00:42 00:42 00:41 01:04 0:59 00:57 00:49 00:37 00:39 01:04 00:45 00:49
11. Budget pay 00:52 00:56 00:46 00:54 00:43 01:04 00:51 00:45 01:01 00:50 00:52
12. Claims 01.23 01:25 01:56 01:01 01:10 01:06 02:43 01:32

Average 01:36 01:13 00:59 01:00 00:48 01:05 01:08 00:49 01:01 01:05 01:10 01:42 01:13

As long as the 

correct outcome

is reached, it

doesn’t matter

how callers

get there.
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instances, we thought we designed the menu perfectly,
only to find that half the participants looked for the
option down a path other than the one we intended
them to use. Our solution was to build in redundancy
and put the option on both branches; this minimized
task failures and ultimately helped people get where
they needed to go. In one test, Task 10 (power prob-
lems) was successfully completed by 11 participants; 6
selected the outage branch path and 5 selected the “all
other business” path. Although task times varied for the
different paths (the outage path is slightly faster), the
end result is the same – mission accomplished by the
customer.

Some of our guidelines were validated in the usabil-
ity test. As always, in the real world, there are excep-
tions to the rules,  because of either political pressures
or group consensus. In one or two cases, the menu hier-
archy was more than three layers deep (remember that
the literature indicated a limit of four). To no one’s sur-
prise, usability tests showed a sharp degradation in task
completion for any of these tasks. In one scenario, only
4 of 12 were successful (the path was five levels deep). In
another, only 6 of 12 were successful (four levels).

We used a posttest questionnaire to gather satisfac-
tion ratings from participants. Reactions were based on
a sliding scale (1–10, with 1 being the least favorable).
Meaningful descriptors were used at each end of the
scale; for example, difficult to easy, inconsistent to con-
sistent, frustrating to satisfying, and confusing to clear.
Table 2 shows preference ratings of our usability test
participants. The highest rating (9.42) was for entering
a zip code to identify a service territory. Participants’

overall impression of the system was favorable (8.58),
as was the rating of ability to return to a previous option
(8.55). The lowest ratings were for the use of a voice
form, requiring the caller to leave a message (6.91), and
logical organization of information (7.58). We suspect
that poor performance (high failure rate), combined
with a negative experience on tasks with menu paths
four and five levels deep, explains the low rating on the
logical organization of information. This demonstrates
how one or two negative experiences can adversely
affect customers’ perceptions.

We included space for written responses on the
posttest questionnaire. Participants could tell us what
they liked best and least about the system and the one
thing they would tell designers to change. The combi-
nation of sliding scale and free-form comments provides
valuable insight on users’ reactions to the design.

T e s t i n g  f o r  P r e f e r e n c e
Speed of throughput and accuracy are only part of

the design equation – it’s important not to stop with
usability testing. The customer experience (their reac-
tions to the design) should be tested as well. Focus groups
(typically a group of 10 research participants and a mod-
erator) reveal users’ preferences. They’re especially
helpful in diagnosing specific areas of concern to target
constituencies, and in identifying trouble spots in script-
ing, pace, or tone. Viewed through a two-way mirror,
focus group participants provide developers with first-
hand reactions to proposed system menus and applica-
tions. Participants go through a series of role-play
exercises, giving developers the chance to observe reac-

T A B L E 2 .  U S E R P E R C E P T I O N S F R O M T H E U S A B I L I T Y T E S T

P a r t i c i p a n t s
Topics 1 2 3 4 5 6 7 8 9 10 11 12 Average

1. Overall ease of use 9 10 10 10 7 9 7 6 9 8 8 5 8.17
2. Number of options 8 9 10 10 8 10 9 5 10 10 7 5 8.42
3. Consistent menus 10 10 10 9 7 10 7 3 9 10 10 7 8.50
4. Overall impression 10 10 10 10 8 8 8 5 10 10 9 5 8.58
5. Logical organization of info 7 10 8 9 9 8 6 5 9 8 7 5 7.58
9. Return to previous option 10 10 9 10 7 10 5 7 10 8 8 8.55

10. Instructions and prompts 9 8 10 10 8 8 10 5 10 10 8 6 8.50
11. Terminology 9 9 10 10 9 9 7 4 7 10 10 4 8.17
12. Ease of finding info 8 10 10 10 7 8 7 8 9 8 8 5 8.17
13. Ease to access a person 10 10 10 7 3 3 10 10 9 8 8.00
14. Confidence level 9 9 9 9 8 8 9 4 9 8 9 8 8.25
15. Voice for instructions/prompts 10 10 10 10 9 3 6 9 10 10 5 9 8.42
16. Ease of error recovery 10 9 8 10 5 8 9 4 8 9 10 7 8.08
17. Use of zip code 10 10 10 10 10 10 9 4 10 10 10 10 9.42
18. Use of voice form 10 10 5 10 7 4 7 3 6 10 4 6.91

Average 9.27 9.57 9.27 9.80 7.79 8.00 7.27 5.00 9.00 9.40 8.43 6.40 8.25



tions to experience during and after a call. When cus-
tomer reactions are negative, developers are quick to
correct any potential scripting ambiguity before a par-
ticular application is launched.

Residential focus groups used for gauging phone sys-
tem interaction tend to be recruited from among recent
callers to the utility, with group constituency based on
homogeneous lines of age or income (the two strongest
connections to ability and willingness to use automated
phone systems). This usually results in discrete groups
of “Generation X’ers” (ages 18–29), “Boomers” (ages
30–50), and mature customers (51 and older). Com-
mercial groups are typically conducted with those who
frequently call the utility company (e.g., apartment
managers, builders/developers). This helps to establish
important baseline measures of predisposition, expec-
tations, and, ultimately, success or failure.

In focus groups, as in usability tests, participants
aren’t given any special instructions about how to use
the automated system or prototype. They’re given a
simple scenario, such as the following: “Your power just
went out. Call the electric company.” They’re also told
that the scenario may contain false information in order
to test the system’s default messages. (This encourages
participants’ willingness to discuss potential “incorrect”
paths they may take, even if the scenario does not con-
tain an intentional error.) Finally, scenarios contain no
key words or clues that may affect test results.

Participants call the system individually and then
write down their overall reaction, likes and dislikes prior
to discussing the experience with anyone else in the
group. This enables the moderator to ask each partici-
pant to read what he or she wrote and avoids the poten-
tially misleading “bandwagon effect” of focus groups,
in which a dominant participant sways the opinion of
others. The written exercises are then collected and
evaluated afterwards.

When consulting for the project at Portland Gen-
eral Electric, Market Strategies, Inc., evaluated a dozen
call scenarios (about three or four in any single group is
the limit, with discussion). Most of the call scenarios
survived intact, minor changes were suggested to a cou-
ple of situations, and one or two went back to the draw-
ing board. One latter case with a multiple-path error
was later corrected when we created redundant paths to
the same end.

In cases when a prototype application is not avail-
able, calling another company’s automated phone sys-
tem during a focus group session can illuminate issues
similar to your own, such as how the company asks for
or gives account information. The moderator uses a
speaker phone which enables the entire group to repeat,
isolate or compare particular words, phrases or tempo of
the system in question. In this way focus groups can be
totally complementary with the one-on-one approach
of usability tests.

An important principle of human factors is that the
mind seeks patterns and rules and will follow them if
they are apparent. Showing customers the text of the
menu hierarchy on large flipcharts sometimes led to
interesting observations. If  more than four options were
listed, some would say, “You can’t do that – there’s only
supposed to be four options per level. That menu has
five.” This was fascinating, considering that we hadn’t
discussed our design strategy with the participants.

C o n c l u s i o n
Performing usability tests and conducting focus

groups at Portland General Electric have reinforced
what we already know and taught us what we need to
learn. Perhaps the best indicator of performance/pref-
erence alignment is when a participant confidently
breezes through a task and then hangs up, smiles, and
says, “That was easy.” We’re getting better at it. In a
recent usability test of our automated outage system,
there were no task failures or unrecoverable errors, and
task times were faster than predicted. This is good news,
especially considering that half the participants felt that
telephone-based interfaces were unacceptable. Posttest
questionnaires showed that users’ overall impression of
the system averaged 9.08. Not bad, not bad at all.

Chris and Mark have collaborated on projects since
this one and taught a workshop earlier this year on how
to conduct focus groups and usability tests for telephone
systems. The key to success is to work together. Our
successful collaboration on automated phone systems is
based on a mutual respect for two disciplines that share
the same objective – customer satisfaction.
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