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ABSTRACT

Automatic interactive voice response (IVR) based
telephone routing has long been recognized as a frustratin
interaction experience. This paper presents a series q
experiments examining the benefits of augmenting : .
telephone voice menus with coordinated visual displays an Tenhone tlr_les 0 :ceach the F'ght hurpan a_geln'_[ ‘hfou.gh the
keyword search. The first experiment qualitatively stddi elephone lines of corporations, financial institutions,
callers’ experience of having a visual menu on a screen ir%echmcal support  centers, hospitals, a_|rI|nes_, and
synchronization with the telephone voice menu treegovernment agencies. The prqblems of dealing W'Fh IVR
navigation. The second experiment quantitatively measure&ysftemS are also documented |n“the HCI research I|t_erature
callers’ performance in time and accuracy with and WithoutWhICh has long recognized that "The current generation of

visual display augmentation. The third experiment testedtelephone interfaces is frustrating to use, in part because

keyword search in comparison to visual browsing of pallers have tc_) walit throug'h the recitgtion of long pf’ompts
telephone menu trees. Study participants uniformly and:;l orderh to ]:]nd the dquolf:s thatblnterezt t_hemh [8]'.
enthusiastically liked the visual augmentation of voice esearchers have stu |e, ow to better design the voice
menus. On average with visual augmentation callers could e to ease the caller's frustration [e.g.5, 7, 10].r Fo
navigate phone trees 36% faster with 75% fewer errors, an xample, Suhm, Freeman and Getty fo%”_‘d that long touch
made choices ahead of the voice menu over 60% of thed€ menus route the caller more efficiently than short
time. Search vs. browsing had similar navigation menus, since long menus reduce the number of menu layers
performance but offered different and complementary userIO navigate .[1(?]' _Others, however, suggest one way of
experiences. Overall our studies conclude that telephoncgas'rt]g tge tlr']m.'tatt'ﬁnshpf aur:jltorydnzenus tlk? tg erTf].pt)onf
voice menu navigation can be significantly improved with a?rea ?.r epd n | ?. ,|’er7arc| y ‘f’md breap Ie’ ll_ente s o
visual channel augmentation, resulting in both businests co unnefing and insuiation [7]. /nspired by peopies #pto
reduction and user experience satisfaction. shift their gaze In order to skip umntgrestlng |t<.arr.1$ sean
through large pieces of text, Resnick and Virzi proposed
Author Keywords “skip and scan” as an alternative touchtone interface style

voice menu, instant messaging, telephone, multi-modaf.n.whiCh Ca!”e“ issue explicit commands to accomplish
interaction, integrated user experience, keyword search?klpplng actions [8].

INTRODUCTION

ften referred as “touchtone hell”, the difficulty and
?ustration with automatic interactive voice response (IVR)
ased phone call routing can be experienced first hand

visual manual browsing. Despite these efforts, the same voice menu based IVR
remains the state of the art. The difficulty of navigating
ACM Classification Keywords voice menus is fundamentally rooted in the nature of

H.5.1 Multimedia Information Systems. H5.2 [Information auditory information. Sound expands in space but localizes

interfaces and presentation]: User Interfaces. - Graphicajn time. Consequently, unlike graphical and textual menus,

user interfaces, Interaction styles. voice menus are sequential at a fixed pace, either too fast
o o _ _ (when the information is critical) or too slow (whereth
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If the caller is impatient and fails to catch, or forgets, avisually augmented phone tree navigation. To keep the
particular choice, he or she often has to start all dwer. experimental scope manageable while still addressing the
contrast, visually scanning and choosing from a menumost important concerns in the real world we decided to
displayed with text can be done at the user’'s own pace. Onfocus on comparing with and without visual augmentation
can scan and compare the menu items back and fortand keep the voice menu intact. A pure visual condition
without having to commit them to memory. One can alsomay also be considered in a future study.
more easily jump between different levels of a visually
presented hierarchical menu structure. EXPERIMENT 1 — QUALITATIVE AND SUBJECTIVE

. ) . ) ) . EXPERIENCE
The idea of visually displaying the voice menu in IVR The first experiment focused on the qualitative and

systems on a screen to the caller has been proposed magyhiective aspects of using visually augmented voice
times in the invention disclosure literature. For example, jenus.

Kreitzer [3] describes the concept of displaying the text of
the voice menus onto a screen built into the phone Setpegign and methodology

together with handshaking mechanisms between the IVRzxperimental system For this study, we used FonePal as
a_nd the caller’s telephone. S|m|lar proposals have also beeﬁroposed in [12] to visually display menu tree to the
disclosed by Fawcett, Blomfield-Brown and Strom [1], participant. We also implemented a complete IVR system
Hillier [2], and Narayanaswami [6]. On a related topic, whose content and structure were copies of the technical
Whittaker and colleagues at the AT&T labs have a|3°helpline of the IBM Corporation (1-888-IBM-HELP). We
explored creating a visual analogue of speech data fromghoose the content and structure of a real IVR system to
voice mails to support visual scanning, search andinguce realistic user reactions and experiences at an
information extraction [11]. Recently, Yin and Zhai [12] appropriate level of task complexity. Corporate helpline is a
proposed FonePal, a solution helps callers navigatgype of service people often deal with in the workplace and

telephone voice menu by automatically launching ajs also where FonePal is most likely to first appear.
coordinated visual channel for the caller. FonePal uses a

“cross-device user experience integration” approach to
provide the visual support. After one time ID (e.g. caller ID |[E] FonePal M=)
and instant messaging ID) registration, when a person ;

makes a call to angIVI% sy;temgfrom a phone, a anePa WigiEea 1 ABIC liizaheel Cemizy
system automatically delivers a graphical menu | 1) make an appointment

corresponding to the IVR voice menu through the Internet||| — Pl 6 U elegs

(instant messaging) onto a computer that is, as sugdssted Pediatrics Appointment

the IM client status, being actively used by the caller. As All Others Appaintrment

the caller selects the desired choices either by pressing th Cancel or Re-schadule an Appointment
phone keypad or by clicking on the graphical menus on the
computer screen, both voice and visual information are
updated accordingly. Yin and Zhai described the
motivation, design rationale, system architecture and
various implementations of the FonePal solution in [12] .

Perscriptions

Refill Perscriptions over Phone
Check Current Perscriptions

Change Memeber Address

) 10

General Information and Directions

[

Surprisingly, although the relative difficulty of ugivoice
menus is generally recognized in the HCI literature such as
the Handbook of Human-Computer Interaction [5, 9], no
comparative study on the effect of visually augmenting
voice menus could be found. Without careful empirical || ¢ oneLevel @& Twolevels () &l Levels
investigation, there are many conceptual and practical
guestions to be answered: How much benefit is there to

visual augmentation of voice menus? Is the benefit Figure 1: A screenshot of FonePal Client Window
worthwhile? Would the simultaneous display of auditory
and visual information be mutually distracting? Which
channel do users rely on more if both are present? Ho

Wiewy Options

Figure 1 shows an example screen shot of the client
V\yvindow which visually displays the text content of a oic
menu. The buttons on the left hand side correspond to the

much would the users like it and why? Would keyword ) ) .
search be helpful to phone tree navigation? We thereforé?hOIces the caller may currently select, which are also being
carried out a series of three empirical studies focusing onSPoken by the voice menu. Furthermore the current level

1. The subjective caller experience of navigating visuallymenu items  are emp'hasuzed with a larger bold font.
Submenus are shown in a smaller plain font. If the caller

augmented voice menu. 2. Quantitative performance | . he displ i b dated
improvements that can be brought by visual augmentatiorr® SCtS one current menu item, the display will be update
nd all submenu items of the selection will become the

to voice menus. 3. Search vs. browsing as a means t8 _
current menu items. The number of sublevels shown can be
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varied in the “View Option” panel. One may find more were recruited from our lab. None of them had any prior
system details of FonePal in Yin and Zhai [12]. experience with the experiment system. Their experience
. . . with the IBM helpline ranged from none to many times i
e e o < ehhe past. Ther age var fom eary 20s 0 mid 50

' P P They were given a three sentence explanation on what the

helpline on a standard mobile phone connected to asystem was with a sample screen shot of FonePal similar to
loudspeaker. When the call was connected to our prototyp%igure 1. We aimed to give the participants the amount of

:Q/BRXs{:&i;;hé?:g:hog)r(clﬁ;ﬁl 21)0?;]'2 S?Srl:';rC%':]?eittaglij?r:ginformation a real user is likely to have before experiencing
voice menu was sent via AIMG(]AC')L instant messenger) andit — having heard about this new program and having jus

) . >Seng enough understanding of its functionality in order tetail
displayed on the computer facing the participant. The

articipants could listen to the audio prompts and read th the software. To inform participants what is involved i
Eorrespondin raphical menu. The pvisugl menu alwa Susing FonePal, they were shown the caller ID and IM ID

) P 9 grap ) ay registration step with default parameters before they
displayed the current and the next level content. The ability

. ; roceeded to the calls.

to display the next level submenus is one of the advantage%
of the visual modality. For voice menus, a more difficult The participants were given three written scenarios to call
tradeoff has to be made between the length of the voicgéhe simulated IBM helpline. In the scenario descriptions we
message a caller can remember or tolerate and th&ied to embed problems, such as setting up unified
indication of what the current choice really contain. telephone/email messaging software, in the participants’

The visual menu had exactly the same content and structt;[?mds as in real life. A trial was completed once the

as the voice menu, except for slight style changes fro articipant navigated the phone tree to a terminal node (a

verbal to print exoressions. Althoudh the voice menus int €€ leaf) and was told “Please hold while your call is being
P P L g Co transferred to a product analyst”. The three scenarios were
IVR systems are usually designed with guidelines (e.g. [5

'chosen by balancing various factors including 1. They were

9)) to apcommodate the limitations of the voice modality, not the most frequently asked ones so the participants were
we decided not to change any of the menu structure even

though a better visual design could be made for the samunlikely to remember all of the correct choices from their
content, so that the usability of IVR systems in voical Srewous experience. 2. The shortest path to the correct

mode would not be sacrificed terminal nod_e ra_nged from_ two to five key strokes so th

' three scenarios involved different levels of sub menus. 3.
The participants were asked to navigate the phone tree byo accomplish all trials, the location of each correct choice
pressing keys on the phone keypad, as a caller withouat each level varied from the first (1) to the last (8)hef t
visual menu does. In this and the next experiment, we didists of available choices.

not e_nable the participants to use a mouse to interact Wltbrhe participants were asked to navigate the IVR phone tree
the visual menu on the computer screen so we could narrow,

our studv to an experimentally manageable SCope as quickly as you can, just like in real 1-800 phone calls”.
y P y 9 pe- After completing the three scenarios they filled out a short

Methodology The basic user study methodology we used inquestionnaire. We then conducted the “interaction history
this experiment was “interaction history walk though"eW walk through” with the participants, followed by an open
let the experimental participants perform three trials ofended discussion and comments. These walk-through and
realistic phone tree navigation augmented by coordinatednterview sessions were voice recorded for later analysis.
visual displays. These trials were recorded and later played

back to the participants. During playback, the participantsResults

were asked to reflect and talk about what they did, how and? rich body of qualitative data was collected in the walk-
why they did it, how they made their decisions, where thei through and interview sessions. The following are sofne o
attention was, why they got stuck, if they were paying the most informative highlights.

attention to the voice menu, and what improvement theyI
would like to see. We preferred this method ove
simultaneous “think aloud” while performing the task
because it does not interfere with their real time
performance, particularly considering that our tasks
involved voice output. To implement this method, we
developed a “virtual VCR” that recorded all interaction
events including all button presses on the phone and a
voice and visual information presented during the
experiment trials. Each trial of the experiment could be
replayed with fast forward, backward, and pause functions.

nitial experience None of the participants had major
rdiﬁ‘iculty relating the FonePal visual display to the wic
menu due to the tight synchronization between
the button presses on the phone, the voice menu prompt
update, and the visual menu display refresh. The coupling
between the phone and the computer display through IM

as so tight that some participant could not even recall if
hey used the phone or the computer keyboard to navigate
the phone tree. The participants quickly realized that the
content on the screen was the same as what they heard on
the phone. One participant comment8ttook me a while
Participantsand task: six participants of different gender to actually realize 'OK, | can just ... go ahead and do
and job function ranging from research scientist to secretaryvhat's on the screér(Participant S1-3). “A while” in this
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case was still within the first minute of experiencing were already down therénear the end of the list)hen |
FonePal. Participants usually began to take advantage of ttheard connectivityl am like oh and just pressed (S1-3).

visual augmentation in the first few steps of the firstngho .. . - . .
call, and they obviously were ahead of the voice menu atS|m|IarIy another participant did not see SAP on the visual

. . . menu at first.“l missed SAP. ... | didn't notice it until |
leastin some steps in the second trial. actually heard it. ... | scanned all the way down, didind
However in the very first trial some of the participanis d SAP, then | start reasoning, ... then | heard SAP, and

not seem to take advantage of the visual augmentation fullysomehow it prompt me to find SAP here [on the visual
This had two causes. First some were worried that themend” (S1-5). This phenomenon of attending to the visual
system wouldn't take their input if they did not wait the channel but still being alert to the voice channel upon
voice prompt to finish. Second, some were not sutbdf  hearing information of interest seems similar to the well
voice menu would have different or more information. known “cocktail party effect” whereby someone focused on
These concerns disappeared in the second or third trial.  a conversation can still hear his or her own name being

Specific advantages brought by visual augmentaBome mentioned in the noisy background.

pz_irticipan_ts were articulate about.the specific advantage%Omplaints about phone trees in general: A few of the
with the visual menu. For example: participants also criticized and complained about the

“What you often go wrong in these things is that thsra content and classification of the helpline used in our
better choice down the road you didn’t wait for it. But if €xperiment, which were copied from a real system.
you listen to them all then you ...have so many it is tard Designing IVR phone trees is a difficult challenge — the
go about right? So you often take one if it sounds ropre customers want them concise, logical, and descriptive in

less right you take it first time through. Here [with visua their own words which may differ from one person to
menu] | can read them all ...and pick the best one.” another and to the designer. For example for a networking
(Participant S1-1). problem some in the study looked for help with the term
W i . “network” or even “Web” in their mind while the IVR
When you listen you have to remember everything ...neny used the term “connectivity”. Our participants also

because you think 'maybe there is a better choice’ ... What\ginted out that problems do not always fall logicallypint
good about it [visual menu] is that you can see everything only one branch of the IVR menu tree:

you can see it all ..."(S1-2)

o ) . “Now (referring to his hesitation at one point) this @&
The participants clearly were taking advantage of the abllltypromem of course always. Is it workstation suppdet
to scan back and forth. Commenting on how he made hig)siness application?(S1-1)

decision on selecting Business Application for SAP:
Overall Reaction to visual augmentationOverall, the

“So I was like okay it is probably Business Applicatioh s yarticipants were enthusiastic about the benefits of visually
just scanned up and down quickly again just to make sur aygmenting voice menus. They unanimously answered yes
there is nothing els&(S1-3) to the question “If you find FonePal helpful”. On theale

The role of the voice menWith the visual menu displayed, ©f 1 (not at all) to 5 (very helpful), they unanimously
the participants had equivocal opinions whether theselected 5. Individually, they made the following
simultaneous voice menu is an annoying disturbance or &omments:

help. “I would love to have it!” (S1-5).

‘| mean | wasn't listening. | was only reading t0 see  «The visual does help because ... | mean it's a fantastic
what the choice was. Once you have the idea that "afisthis feeghack. ... because you don’t have that just audio-wise. ”
going to show you the choice on the screen’, | didn’t Pay(s1-4).

attention to what it was saying anymoré¢S1-1)

: N , “I think this will be quite usefdl(S1-3).
“I don’t care what she is saying right now [during secb o o _
trial with FonePal]... | have to [ignore the voice] because “This is definitely helpful. ... It was pretty obvious wiat t
she is literally going through choices that | know aten’ do. This is very helpful(S1-2).

even close to what are going to help me.... | mean they are| \yqiq use this, a lot. The phone makes me crazy. It is
drilling down and drilling down and drilling intosne area irritating that the phone takes up so much of my tidith

it’)s just clearly not going be the appropriate choic€S1- this I could look at it and ‘Ok got it. Ok got it(S1-6).
4).

“| didn’t find it confusing, because ... | think oncelécide =~ EXPERIMENT 2 _ _ _
to read something | tuned out what | hea(&1-3). Complementing Experiment 1, this experiment was focused

o on the quantitative performance of the visual augmentation
On the other hand the same participant S1-3 commenteg yoice menus in comparison to voice menu alone.

later on a different episode where he first overlooked th
option that contains the word “connectivity”: My eyes
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Tasks, conditions, and experiment design

In addition to the IVR menulgM-HELP) and scenarios
used in Experiment 1, another menu tree, copied from the
IBM external customer service line 1-8@M-SERV, was
added in this experiment, along with three new scenarios
comparable with the first three scenarios in complexity. The
participants were less likely to be familiar with the IBM-
SERV menu, but the scenarios chosen were related to
common PC software and hardware problems, such as
having purchased a hard drive that may need replacement.

Visual augmentation  Voice only

Sixteen participants of the same demographic and job

variation were recruited for Experiment 2. None of them Figure 2: Mean and 95% confidence interval of completion
participated in the first experiment. This two-condition time (in sec) with and without visual menu.
within-subject experiment was balanced with regard to

condition order (With or without visual display firsihd
phone treelBM-HELP vs.IBM-SERV). Each participant was
asked to read six scenarios and make six phone calls, thr
to IBM-HELP and three tolBM-SERV, three with visual
augmentation and three without. If the three phone calls
participant made toBM-HELP were those with visual
augmentation, then the next three ®M-SERV were
without visual augmentation. For the next participang, th
calls to IBM-HELP would be without visual augmentation
and the ones tdBM-SERV with visual augmentation.
Altogether 96 phone calls were made, of which 48 wer
with visual (24 tolBM-HELP and 24 tdBM-SERV), and 48  We then analyzed error rate at a finer, partial error rate
without visual augmentation (24 t8M-HELP and 24 to level. Instead of judging a trial as a complete failure or

Error rate
Swve first analyzed the error rate at a very coarse level: a trial
%of going through an entire scenario) was either congidere
ompletely correct or completely wrong. At this level, the
participants failed 12 out of 48 trials without visual
augmentation (25%) and 3 out of 48 trials with visual
augmentation (6.3%), amounting to 75% reduction iredail
trials. This difference is statistically significant by thann
eparametric Fisher's exact tegt< .022).

IBM-SERV). complete success, we scored each trial based on the number
of correct steps accomplished and the logical proximigy th
Results terminal node selected was to the correct answer. Figure 3

Completion time and error rate were two basic performanceshows that with visual augmentation the mean (and 95%
measures used. The completion time was counted from theonfidence interval error bar) of the partial error rate
moment the call was connected to the moment the last kegecreased from 12.46% to 3.21%, amounting to 74.24%
was pressed (DTMF signal received) before the call wageduction in partial error. Tested by repeated measure
transferred or disconnected. A trial was considered an errovariance analysis, this difference is statistically significan
trial if the destination could not reasonably match theF;;, = 5.1, p = .04 Neither the Order of the condition
scenario given. tested F114 = .15, p = .71) nor its interaction with
Condition €114 = .39, p = .55)was significant.
Completion time
Repeated measure variance analysis shows that the mean
task completion time changed significantly with the 20
experimental Conditionf; 14, = 24.6, p = .0002 With the 187
visual menu (FonePal), the mean completion time was 36% 107
shorter than without FonePal (Figure 2). The impact ef th 1‘2‘
Order of the condition tested on completion time was not 10
significant €114 = .823, p = .38) neither was the impact of
the order’s interaction with ConditiorF{;4, = 2.59, p = 64
13). 41
5]
ol

Visual augmentation  Voice only

Figure 3: Partial error rate (in percentage): Mean and 95%
confidence error bar
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time in all correct steps taken by the 16 participants in
;xperiment 2. The linear regressions between the actual
and normative times are:

In depth analysis — comparison to normative voice time

We observed that with visual augmentation the participant
would frequently make a correct selection well before the
voice reached or finished speaking that selection. Wevoice Only:
divided all correctly completed trials into multiple steps
corresponding to the multiple levels of the menu tred, an ta= 2.98 + 0.89, (sec), R'=0.42; @)
defined a “normative time” of each step from the moment awith Visual Augmentation:

menu is presented to the time the correct choice in the menu
has been spoken and measured each individual’s actual time ta = 8.46 + 0.11, (sec), R*=0.013; )
spent on that step. The quntitative relation between theyheret, is the actual time taken in each step anthe
actual and the normative time could inform us whether anthormative time for that step.

how much the callers took advantage of the visual ] o

augmentation. Note that with voice alone one could alsgWVith voice menu only, the normative time accounted for a
beat the normative time of a step if the caller memorizedlrge portion of the variance in the actual step time (42%).
the choices from the past. For example most participants! iS quite plausible that the normative time accounted for
did not wait for the completion of “Please enter your six SOme but not all of the variance in the actual time, since i
digit IBM serial number ...” before they started entering the M0St cases callers wait until the appropriate choice is
employee number given to them, with or without visual announced before making a selection. On the other hand,

augmentation. On the other hand, one could be muctsallers could either remember the choices from previous
slower than the normative time even with visual trials and select faster than the normative time or wait all

augmentation when deciding the best among severaihe choices are announced then ponder them before making
reasonable choices. a decision hence act much slower than the normative time.

In contrast, with visual augmentation, the normative time
accounted for very little of the variance in the actual
60 1 selection (1.3%). This suggests that the participantsiatid
pay much attention to the voice menu and they could scan
the visual menu so fast that the relative location of the
50 appropriate choice on the list mattered very little.
on

. Each step in navigating the phone tree took from a few

Y seconds to about a minute, but visual augmentation was
clearly a major determinant. Only 14.3% of the steps taken
without visual augmentation were “clearly” (by at least 5
seconds) faster than the normative time. Most of these
happened at the step “Please enter your six-digit IBM serial
number” and the step “You've entered 1-2-3-7-8-9. Press 1
if this is correct. Otherwise press star followed by ysius
digit IBM serial number”. In contrast, fully 60% of the
steps in the FonePal condition (with visual augmentation)
clearly beat the normative time.

N
o
|

Actual Time
w
o

20 A

101 As shown in Figure 4, linear regression also indicates the

trend that the longer the voice menu is (longer list géon
average normative time), the more time savings the visual
augmentation would offer.

Normative Time Subjective rating and open comments
On the scale of O (not at all) to 5 (all the time), 12hefl6
participants (75%) said they would like to have visual
augmentation all the time (5), 2 (12.5%) said they would
like to use visual augmentation frequently (4), 2 (19.5%
said they would like to use visual augmentation often (3)
Figure 4: Scatter plot of actual against the normative time Participants of Experiment 2 were also asked how they
(sec) of all navigation steps taken in all trials. The red handled both the audio and visual channel when working
upper solid lineisinear regression for voice only, and the with FonePal. Of the 16 participants, 4 (25%) said they
blue bottom line is with visual augmentation. Dotted is . . "
thereference liney = x. based their selections on what they “see on the screen
only”; 10 (62.5%) said they based their selections “mostly
Figure 4 shows the scatter plot of actual time vs. normativeon what | see, but occasionally also what | hear”; 2 (12.5%)

= Voice only ¢ With visual
u * augmentation
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declared to have made their selections based on “both whatommands and applications on a PC remains almost
| hear and what | see”. When asked whether the voice wasxclusively the action of visual manual browsing (which

distracting when using visual augmentation, 3 (18.75%) fel could change as the number of software applications s eve
“somewhat”, 8 (50%) felt “a little”, and 5 (31.25%) increasing). We are interested in whether search will be a
answered “not at all”. viable choice in the context of navigating phone menu trees
with a moderate to large of number of choices. Will search

In this experiment we also conducted interviews with all be more helpful or more efficient than browsing in this

participants and did “interaction history walk through'ttwi context? Will people prefer one over another? To answer

selected episodes either with or without visual . . .
augmentation that the participants wanted to talk about.these questions, we conducted the third experiment.

Their comments largely concurred with those in .
. - : Tasks and Conditions

Experiment 1 and were clearly in favor of visual

augmentation of voice menus. For example, one participanExperimental Systenfror Experiment 3, we implemented a
commented: It took me two seconds [to decide] | wanted search function in addition to the existing browsing
to have it. It is just so clearly betterinterestingly this  function in FonePal. Figure 5 shows the new client window
participant completed all the voice only scenarios with the added search function.
successfully and rather quickly but he still preferred —= e

. ” t d . Wh I ” th . E FonePal I:JLI;IJ@
visually augmented voice menusihen | ca [with voice T P

menu only] | fouhd it stressful. If_you had. a bloo_dqsure (1) Benefits enroliment or life changing events

meter on you might have seen it when it was in fact Very —— cioita et or forsunivor somices

stressful... | mean | so hate to listen to a long serial SOsR Hlalon 2y Bt R Gl
thing.... that I'll make a choice and it will be awful will Nk e e B
. . 2_ Pension inguires or to change your pension mailing address
hang up and call again Speaking on the frustration he has E it K e e
W|th naVigating IVR SyStemS and the beneﬁt Of Visua”y gw:rlwvgoéigmngwsolroionv:z\rhonfgaggzinrzis‘wnhhuldmgs,meleclronlctransfers
augmented voice menus, he further commented somewhg (= peier e
humorously thatThis might be one of the most important " eraton o erplayret
. . . Reguest a reissue of your eletronic pay statement
pleces Of Work yOU ever dO because people mlght “VE o __". Compensation, career development, and other HR ingquires

longer ... it is such a good project. | mean there is owbd
| would want to have it ... there is no down side. lais
complete plus!”

Wiew Options: | Search Menu Tree

Cionelevel (5 Twolevels ()&l Levels survivor Search

In summary, with the two phone trees tested which
mirrored real corporate help lines, on average the
participants were 36% faster in navigating phone trees with

about 75% fewer errors. With visual augmentation the

participants made their selections clearly ahead of the voice. <
menu at least 60% of the time. Due to the advantage of fas{ [=] Menu Tree Search Results for “survivor" [Z]@
and self-paced visual scanning, with visual augmentation
the relative location of the correct choice on a list mattered || cLICK on the menu item
little whereas with voice menu only this was a major

Figure 5. Client Window with Search Function

. . . . . . start
determinant to the completlpn time. The supjectlve ratings 1. Benefits enralliment or lte changing everts
and comments concurred with these conclusions. 1. Report & death or for survivor services (click to connect)
EXPERIMENT 3 start

2. Pension inguires or to change your pension mailing address

A visual channel affords more possibilities than menu - . .
2. Survivor services or power of attarney (click to connect)

selection by browsing. Keyword search is another
alternative means to find the terminal node (leaves) of the
phone tree. Indeed, during our first experiment, a few Figure 6. Search Result Window
participants commented that they would like to have a
search function to directly retrieve the desired terminal

node instead of browsing the voice menu level by level.|f 3 caller wants to skip the middle levels of the voice menu
Browsing vs. search has long been a topic of interest in HC{ree and jump directly to a terminal node, s/he can type one
research, particularly in the early days of the web [4]. Thegr multiple keywords into the “Search Menu Tree” box
effect of search obviously depends on the size of thgFigure 5). The search result is shown in a separate window.
information space. For the immense amount of informationFor examp|e, if a caller phones “Human Resource Benefits
on the web, users C]UICk|y turned to search as the primar}’nquiry” and types the keyword “survivor”, two relevant
means of finding information. More recently, web style terminal nodes of the phone tree together with their paths
desktop search is also emerging. In contrast activatingyill be displayed to the caller, as shown in Figure be T
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caller can then click on one of these nodes to be connecteﬂarticipants o . '
directly to the appropriate representative. Sixteen participants of both genders and varying job

| ol d basic k dfunctions ranging from research scientist to human resource
n our prototype system a simple and DbasiC Keywordg,qialist were recruited from our lab. None of them had

matching schema was used to search the phone tree for theio oy herience with FonePal or participated in the first

appropriate terminal nodes along with the paths from th&y, eyperiments. Their demographics were similar to the
caller’s current position to the terminal nodes. The kegwo articipants in Experiment 2. At the end of the stutig, t
matching was based on the keywords entered by the CaIIiarticipants were asked to fill in a questionnaire. Tlveye

and the text contained in the phone tree. Multiple searctlqyoq'if they felt browsing or search were helpful and thei
results were sorted according to their rank. Paths thabreference

contained more keywords ranked higher than those WithBrowsing”
fewer matched keywords. Paths also ranked higher if the
matched keywords were contained in the text of theirgoqits

terminal node. In addition, matches of different keywords |, 4qdition to the questionnaire, completion time andrerro

were not treated equally. Words that commonly appear Nate were used as quantitative measurements to compare
the entire pho_ne menu (e.g. “of”) were_con5|dered to carmyisyal manual browsing and keyword search.
less information and therefore weighted less when

computing scores for ranking. Completion time

In order to increase the search quality potentially moreAlthough on average search was faster than browsing
context or descriptive information could be added to the(Figure 7) on the tasks and phone menus tested, repeated
phone tree that are accessible only to the search functiofh€asure variance analysis shows that the difference
But the quality and quantity of such information hapeo  Petween these two conditions was not statistically
carefully controlled. While finely crafted supplemental Significant: Fy;5 = 2.21, p = .16 On average the
information can be helpful, in this study we were interestedcOmpletion time was slightly faster than the FonePal trials

in the general effect of searching a typical phone tree that i1 the second experiment, probably a contribution of the
not custom engineered. additional practice trials unique to Experiment 3.

among “Without FonePal”, “FonePal
, and “FonePal Search”.

Method: The experimental task was to place phone calls
and navigate IVR phone trees with FonePal browsing and 60
FonePal search respectively. FonePal browsing was the
same as in Experiment 2. For FonePal search, participants
were asked to form one or more keywords by themselves
based on the given scenario. A trial was completed by
clicking on one of the returned search results. Participants
could try different keywords if the returned results dat
contain what they were looking for.

Each participant practiced using browsing and search based
on a real phone tree, the IBM Human Resources helpline.
This phone tree was used for the practice trial only to Brow sing Search

prevent possible knowledge transfer of the menu structure

and content. For data collection, we used the same voice  Figure7: Mean and 95% confidence interval of task

menus and task scenarios as those in Experiment 2: three completion time (in second) with browsing and sear ch
scenarios with 1-888-IBM-HELP and three scenarios with

1-800-IBM-SERV. In each scenario, the participant was Error rate

presented with a Computer-re]ated prob|em, for examp|eSince it is difficult to divide a search trial into indivial
needing to replace a noisy hard drive. The participant wasteps, we did not calculate and compare partial error rate as
asked to p|ace a phone call to our simulated IVR SysterﬁNe did in Experiment 2. If we consider a trial as either
then browse or search the menu tree to find the rightompletely right or completely wrong, the error rateshef t
terminal node. The experiment was balanced betweeriwo conditions were exactly the same, both at 8.33% (4 out
browsing and search. If participant A was asked to useof 48 trials). This is also about the same as the erroirrate
browsing with the three scenarios of 1-888-IBM-HELP and Experiment 2.

search with the three scenarios of 1-800-IBM-SERV, thegpiective evaluation

next participant, B, would be asked to use search with 1£yperiment participants also had mixed views on the

800-IBM-HELP, and browsing with 1-888-IBM-SERV. relative merits of each method. All 16 participants found
FonePal browsing helpful and 15 of the 16 participants
found FonePal search helpful. Overall they have the same
positive response toward visual menu augmentatibn. “
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think the function is really good, | really like"it:... with DISCUSSION AND CONCLUSIONS

FonePal is definitely better than without FonePdllt Navigating IVR phone trees in order to reach the human
saves time, a lot of tinfdn search trials, on average it took agent is a common interaction experience. Often it is
1.56 attempts to find a desired terminal node, as somdlifficult and frustrating due to the sequential and fixed
participants tried out different keywords when the first paced nature of voice menus. The three experiments
attempt was unsuccessful. When asked their preference, fresented here clearly demonstrate that this common
of the 16 participants preferred search. 8 of the 16 peefer interaction experience can be significantly improved by
browsing. Participants who preferred browsing seemed tcaugmenting telephone voice menus with coordinated visual
consider the certainty of viewing all possible choices indisplays. As shown in Experiment 1 callers could be much
context as more important: more satisfied with and even enthusiastic about their
augmented voice menu navigation experience. As shown in
Experiment 2 the navigation time savings and error
reduction can be quantitatively measured and modeled as a
“cause if you don't know what you are looking for, function of normative time. The more complex the menu
browsing kind of gives you, ... a lot more hints thapen  tree, the greater the advantage of visual augmentation. With
you get the right search criteria the first time.” visual augmentation keyword search can also be easily

B . . ) ) ) . enabled, which complements visual-manual browsing as
Because it [browsing] is prompting, instead of me having gemonstrated in Experiment 3. Although the results of

to search for it.” Experiment 1 and 2 may seem to be unsurprising to some,

“People don't like to type something, just want to click.” ~ We consider these experiments necessary and the results
] o o valuable. This is because human performance can be
It is worth mentioning that there were two participantw  coynter intuitive. Without experiments we cannot tell if
were successful with all of their first search attempts, butipere is actually a performance gain associated with the
they still preferred browsing to search. This suggesis t isyal augmentation and more importantly how much the
the participants may still prefer browsing even though gain will be for typical business phone trees. The data set
search is at its best performance, and there might be othgfhg regression model obtained from Experiment 2 result
key factors that worth looking into. For those who em&fd  may also be used to make an informed decision on whether
search, they seemed to be confident that FonePal would; not it is worthwhile to engineer a visual augmentation

“[With browsing,] | know everything is here, and I'm very
confident.”

understand their keywords (eventually): solution over the existing phone tree.

‘I like search because it is fast, you don't have to read \ye expect the benefits of augmenting phone calls with a
[browse] all the menus. It takes you to a few choices. visual channel to be greater in real world tasks. In
“| like it [trying out different keywords] in search.” laboratory studies, participants were more focused on

. . navigating the phone trees than in real life. Interruptions
‘It [search] is much better, actually. You get more and multi-tasking (e.g. listening to an IVR menu and
information up there, ... | felt | had closer choices than | glancing at email) in real world situations can make

did if I punch their menu.” navigating a voice menu even harder since critical

One participant preferreds&arch first then brow&eOthers ~ information in the voice menu can come up when the user’s
were also interested in combining the two but would take&ttention is focused elsewhere.

different strategies.But if they give me the prompt, it may The technical and system feasibility of instrumenting IVR
not have what | need, but then there should be a funiction systems with FonePal, particularly by means of cross-
there that says “None of the above”, so then you go tm yo device integration orchestrated over the Internet, has been
search and you can inplt....,in time, I'd probably use previously discussed [12]. Mobile or IP phones witlgéar
search often tod. screens are increasingly common. Without the problem of

In sum, the average completion time and error rate did noflévice and ID association, visual augmentation of voice
differ significantly between searching and browsing far t ~ calls on these phones is also possible and to some extent
two phone trees and task scenarios tested. However th@asier to implement.

experiment suggests that keyword search and visual-manugl/e have limited FonePal functions to IVR menu navigation
browsing have different but complimentary benefits. 5o the studies were within an experimentally manageable
Keyword search is likely to be faster if the menu is morescope. Obviously once a visual channel is automatically set
complex but it tends to introduce the uncertainty of hit andfor the caller, more multimodal and multi-channel functions
miss. In contrast, visual manual browsing is more &3ur can be supported. Some of our experiment participants
to some users since they can be certain of what they hagyggested embedding hyperlinks on the FonePal panel to
navigated through. Since the two methods are nothe current “Most frequently asked questions” which can be
technically mutually excusive, both should be available tocystomized according that caller's profile and history. The
users of FonePal types of applications and systems. search function can also be easily extended to online help
materials beyond the phone tree. In some cases, the caller
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may be able to find enough useful information before5.
speaking to a human agent, saving time and cost for both

the customer and the service provider. With careful design
it is also possible to carry over the multi-channel set-up

after being transferred to a human agent.

In summary, augmenting phone tree navigation is not only.

technically feasible as demonstrated in [12], but also clearly
beneficial from a human performance and user experience
perspective as demonstrated
presented here. These benefits could potentially translate t8

large reductions in the cost of handling incorrectly routed
calls and greater satisfaction to millions of callers.
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