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Customer feedback about products and services is a crit­
icallink inAT&T's quality process. Thispaper describes
various approaches to obtaining and using suchfeedback.
These include laboratory assessments, surveys, taskana­
lyses, observational studies, andexperimental manipula­
tions during pilot trials. The benefits ofthe feedback
have included correcting product design or realization
flaws, guiding future product development, validating
independently gathered performance data, and providing
quality metrics, all with the goal ofincreasing customer
satisfaction. Examples are drawn from experiences with
residential telephones, large business systems, and ser­
vices support tools.
Introduction

AT&T has madea commitment to highquality andcontinuous
improvement ofits products andservices. The judgesofour success
areourcustomers, who cantelluswhether weareachieving ourquality
objectives. Those customers may be residential or business users; deci­
sionmakerssuchas telecommunications managers; orAT&T employ­
ees, such as those in in service organizations, who use internally devel­
opedsupporttools in theirwork. Throughout AT&T, the skills ofthe
behavioral scientist are used notonly to design easier-to-use products
and services, but also to measure customer response in a method­
ologically soundway. With ever-faster design cycles, reliable user feed­
backis a critical linkin the quality processforevaluating existing pro­
ductsand services. It provides information that not only canimprove
currentofferings, but also canbe used to prevent future defects.

The purpose ofthis paperis to describe several different
approaches to obtaining and interpreting customer feedback. Our
intention is that these methodologies may be useful starting points for
otherswith similar needs. The approaches discussed include in­
laboratory assessments, structured and open-ended surveys, taskana­
lyses, observational studies, andexperimental manipulations during
pilot trials. Examples are drawn from experiences with residential
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User Perception Testing
Userperception testingis a method to evaluate

newproducts before theycome to market. Begunabout
five years agowith residence telephone products, it aims
to ensure that no major design or execution errors have
been made, and that the product will meet the custom­
er's expectations ofAT&T quality. Userperception test­
ingconsists offive major tests in three groupings (see
TableI). Although the processhas been adapted to

telephones, largebusinessterminals and switches, and
maintenance supporttools.

Initial customerfeedback canbe obtained as
soonas there is a product (ora reasonable simulation) to
evaluate. Suchfeedback isvaluable incorrecting product
problems before largescaleproduction and distribution.
Examples ofearlyfeedback are given in the sections of
this paperon user perception testingand productintro­
duction assessment.

Oncethe productis ingeneraldistribution, feed­
backis focused on performance andcustomer satisfac­
tionquestions. Thisfeedback has a dualfocus: the cus­
tomer'sdecisions to continue buying AT&T products,
and related AT&T internal decisions aboutproduct
improvements and supporttools. Examples ofthese
data-gathering techniques are discussed in the sections
on the large-scale customersatisfaction survey, the in­
depthreliability/satisfaction study, andfield operations
feedback.
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Table I. User Perception Tests

Grouping
The customer'sexperience

shopping for: a newphone
The installation ofthe set

The quality ofday-to-day use

Test
1. Comparative FeaturesTest

2. Owner's Manual Evaluation
3. Installation and Operation Test
4.Human Engineering Evaluation
5.Speech Quality Test

businesstelephone set evaluation, oneofthe clearest
examples ofthe full methodology canbe drawn from the
model HT5300 cordless telephone.

Comparative Features Test. This test, simulating the
shopping experience, makesuse ofa panel ofapproxi­
mately 1,300 consumers from which sample test groups
of25participants are drawn. EachAT&T product andits
competitors are ratedby a test groupof25 consumers on
a variety ofattributes, including style, apparent quality,
and appropriate features. Brand identity is obscured to
avoid possible bias. The test groupparticipants examine
the products (orcosmetically correctmodels) andcom­
pletethe ratings, one attribute at a time. Two typesof
semantic differential rating scalesare employed. Most
questions use the "excellent-good-fair-poor-very poor"
scalefamiliar from numerous scaling studies. Othersuse
a balanced scalewith a midpoint labeled "aboutright,"
with two stepsaway from that point in eitherdirection.
Forexample, handsetweight would be ratedeither
"aboutright"or "somewhat tooheavy (light)" or "much
tooheavy (light)." Mean ratings are calculated andanal­
yzed with a two-way (subject bytreatments) analysis of
variance.

Specific questions canbe addedto this test to
checkthe participants' reactions to design decisions. For
example, rather than follow the common industry prac­
ticeofhaving a sliding switch labeled talkandstandby for
switchhook control, the HT5300 cordless telephone
uses two pushbuttons labeled phone and off. Mer seeing
demonstrations ofallsets in the study, participants were
askedto rate eachforease ofmaking and receiving calls.
The AT&T product wasthe clearwinner.

When Consumer Reports published a reporton
cordless phonesin 19861, the HT5300 wasomitted
because it had been introduced during the evaluation
period. However, with a major industry tradeshow
scheduled for early January 1987, it wasessential to
know howour product would have beenrated. To find
out,the Comparative Featurestest wasrepeated, using
the top-rated competitors from the article as the basisfor
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comparison. The results indicated that the AT&T pro­
ductwould be a strong competitor, preferredoverthe
other sets for its compactsize,style, ease ofuse, and
features. Whencommunicated to prospective buyers at
the trade show, this information provided a powerful
marketingtool.

Owner's Manual Evaluation. Customers rarelyread
an owner'smanual systematically-Le., fromfrontto
back-but use it for reference, making use ofpictures
more than text.Thus, a humanfactors specialist reviews
the manual withthe aidofa detailed checklistto deter­
minewhether it is complete, accurate, and appropriately
designedfor the kind ofuse real customersmakeofit.
Bothfactual and stylistic errors are identified and
corrected.

Though the customer instruction bookletfor the
HT5300 cordless telephone wasfound to be generally
satisfactory, the evaluation resulted in corrections of
minorproblems. For example, briefexplanations were
needed ofhowto return to a held call, answera page,
and hold an intercomconversation. The purposeofthe
handset hook-to hold the handset in placewhen the set
is wall-mounted-and the reasonfor changingchannels­
to avoid interference-required further clarification.

Human Engineering Evaluation. The expert evaluator
scrutinizes the entire user interface designto evaluate
everycontrol, display, label, and operatingprocedure. An
extensive checklistis used, developed fromhumanfac­
tors handbooks (e.g., Woodson)! and fromexperience in
the particular issues ofhumanfactors in telephoneset
design. Designprinciples extractedfromthese evalua­
tions are nowbeing documented in a compendium of
guidelines. These guidelines will provide developers and
evaluators witha standard referenceofrecommended
approaches and accompanying rationales.

Any problems found are classified intotwo cate­
gories:
- Failures that must be correctedbeforethe productcan

be considered readyfor market (forexample, a dis­
playthat is not legible fromits primary viewing angle)

- Minor defects that shouldbe fixed, but mightbe toler­
ated if cost or scheduling constraints preventsuch
changes,and that often are correctedin the next pro­
duct ofthe series.

Nooutrightfailures were identified in the HT5300 cord­
less telephone, but severalminordefects werefound.
The most important ofthese wasrelatively low ringer
volume. Fortunately, it waspossible to modify the cham­
ber where the ringer transducerwasmounted. This
change increasedthe acoustic outputby 6 decibels (dB).
Furthermore, the test resulted in changingthe labelfor
the Touch-Tone/Dial Pulseswitch fromMode to Dial
Mode, and modifying the software so pressingthe chan­
nel changebuttonwould cause a feedback "beep" only
whenthe channelactually changed. Previously, the
"beep" merely signaled a successful button press,
although thechannelmightnothavechanged.

Installation and Operation Test. This test simulates
the experience ofcustomerswhenthey bring the new
set homefromthe store, and is intendedto detectmajor
difficulties withinstallation and use. Experience has
shownthat sixparticipants suffice. If two or more ofthe
sixpeople tested havethe same problem, it is identified
as a significant difficulty.

The consumertest groupis broughtintothe
laboratory, given a set and owner's manual, andasked to
install it and operateits features. Anexperimenter tracks
their behavior closely, notingtheir errors andconfusions.
The trackingtoolis derived frombehavioral checklists
commonly used in other branchesofobservational
psychology (e.g., Hersonand Bellack)3. This test often
leadsto changes in the owner's manual; occasionally,
changes in the designofthe productalsoare required.

Participants in this test ofthe HT5300 cordless
telephone consistently had difficulty returning to held
callsfroman intercomconversation. People pressed
standby to end the intercom call, accidentally hangingup
the held call. The model tested used the labels talk and
standby for off-hook and on-hook, respectively. Thus, the
problemseemed to be causedby confusion aboutthe
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Table II. Speech Parity Test Rating Scale

1 2 3 4 5 6 7 8 9
I I I I I

Very Poor Fair Good Excellent
Poor

"Wouldn't "Very clear
use a set andnatural"
this bad"
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meaning ofthe labels on the switchhook control buttons.
Asa resultofthis finding, a humanfactors studywas
conducted to develop better labels, resulting in the
choice ofphone and off. The samechangeoflabels solved
another problem identified in this test: people often
pressed talkrather than intcm to answer an intercom
pagefrom the base.Changing talk to phone madea
clearerdistinction between the two in-use states (phone
and intercom) ofthe handset.

Otherfindings validated the results ofthe custo­
mer instruction booklet evaluation. For example, partici­
pantshad difficulty understanding the use ofthe hand­
set hook, and the reasonsfor changing channels. Fre­
quently, this test also validates the results ofthe human
engineering evaluation.

Speech Quality Test. The essential characteristic of
anytelephone is howwell it receives andtransmits
humanspeech. This quality is ratedby a sample of40
consumer participants in a controlled laboratory setting.
Simulations ofboth good (shortloop/quietroom) and
poor (long loop/noisy room) telephone environments
are provided. Ratings are obtained on a 9-point rating
scaleofthe kindcommonly used in transmission quality
testing4·5 (seeTableII).

Competitors' products are tested with AT&T's.
The standard250o-type AT&T set is always included to
remind the participants whatan ordinary telephone
soundslike. This standardalso provides a benchmark to
ensure that the subjects in each studyare representative,
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andnot significantly skewed in their preferences. The
resultsare analyzed with a two-way analysis ofvariance
with repeated measures.

Whenthe HT5300 cordless telephone was
tested against the best cordless sets on the marketas
identified by Consumer Reports, the results (seebelow)
showed the HT5300 cordless telephone to be clearly
superiorto competitive sets.Although received speech
quality and sidetone didnot significantly differ between
the 250o-type andHT5300 sets, a statistically significant
preference wasfound for the transmitted speechquality
ofthe HT5300 cordless telephone. The resultsofsuch
tests-replicated many times-have been used as the
necessary evidence to support advertising claims that the
HTseries offers speechquality equalto that ofour
cordedtelephones. Feedback from satisfied consumers
andnational account purchasers isgiving marketplace
confirmation ofthese results (seeTableIII).
- Receive is the soundquality ofa voice received bythe

test telephone througha simulated network connec­
tion, originating from a standard 2500 set, as ratedby
subjects listening to the test phone.

- Transmit is the soundquality ofa voice transmitted
from the set under test, as ratedbysubjects listening
to a 2500 set at the other end ofa simulated telephone
connection.

- Sidetone is the soundquality ofthe subjects' own
voices while speaking on the test telephone, as rated
byeachsubject.



Table III. Cordless Set Feedback Results

Speech Quality Dimensions

Receive Transmit Sidetone
AT&T HT5300 cordlessphone 7.0 7.5 5.9
Competitor A 6.3 6.8 5.1
Competitor B 5.5 5.7 4.6
Competitor C 6.8 6.5 5.8
Standard 2500 (corded) 7.0 6.6 6.5

Product Introduction Assessments
Oncethe productmoves fromlaboratory to field,

different approaches are needed to gather customerfeed­
back.This is especially true in the case oflarge and com­
plexsystems, such as AT&T's private-branch exchange
(pBX) products. Evaluation ofproductintroductions
requires feedback not onlyfromtelecommunications man­
agers, decision-makers-who recommend or authorize
equipment purchases-and users, but alsofromAT&T's
internalorganizations-such as Marketing-that support
productintroductions. Suchfeedback is obtained through
a variety ofmethods,and the results are analyzed for
impacton both current and future products.

Method and Procedure. For each planned introduc­
tion ofa PBX product, there is a formal evaluation pro­
cess. Customerproduct introduction sites agree to give
evaluation feedback six to eightweeksfollowing installa­
tion.The evaluation team-including developers, human
factors specialists, productmanagers, productmarketing
personnel, and servicespersonnel-uses structured
interviews and written questionnaires as tools.

The customer's systemadministrator is respon­
siblefor choosingthe surveyrespondentsand interview­
ees.The administrator has instructions to randomly
select representatives ofdifferent job responsibilities
(e.g., management, clerical), and users ofdifferent termi­
nals and adjunctproducts (e.g., AT&T's AUDIX voice
mailsystem and messaging server).Ten percent ofthe

users (upto a maximum of200) at anygiven customer
site receive written surveys. Acomparable nonredundant
group ofusers receives interviews. The written surveys
are mailed directly to the customersitefor distribution to
the administrator and users priorto the on-site evalua­
tion. Surveys consistof5-point semantic differential
scales (see GreenandTull) 6 in responseto questions
such as ease ofuse, ease oflearning, feature operation,
and training quality. Satisfaction withthe present switch,
compared withthe customer'sprevious switch, also is
assessed.Structured interviews provide supplementary
information, offering an opportunity for additional prob­
ing ofresponses.

The full evaluation consistsoftwo phases:
1. The quality ofthe supportprocessesis assessedfrom

the perspective ofAT&T personnel. Interviews are
conducted withthe sales and services personnel who
supported the productintroduction. The assessment
probes the specific areas ofproductmarketing and
provisioning, installation training and materials, manu­
facturing and shipping, and services andmaintenance.

2. The levelofcustomersatisfaction with the product
and supportprocesses is assessed. In-depth interviews
are conducted at the customer'ssite with the system
administrator and often withthe decision makerwho
signedoffon the purchase. Asa critical partofthis
secondstage, systemusers are interviewed. Written
surveysare collected for lateranalysis.
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Results. The dataobtained from these interviews
and surveys are analyzed and documented ina Rapid
Feedback Report circulated to allorganizations involved
with product support. Upper management in the develop­
mentorganization alsoreceives the results.The report
provides statistical analyses ofthe survey data, listsof
product problems, and desiredenhancements. Mean sat­
isfaction ratingswith confidence intervals, simple correl­
ations between variables, one-way andmultivariate ana­
lysesofvariance with Duncan's multiple rangetest",and
regression analyses are performed as appropriate.
Within a given site,factors such as terminal typeand
user jobresponsibility are analyzed. Between sites, over­
alldifferences among locations are ofgreatest interest.
Typically, differences within a location canbe attributed
to problems with specific hardware, software, or feature
operations. Between locations, the sourceofdifferences
is the influence ofcutover smoothness or the customer's
priorsystemand telephone sets.

Customer satisfaction with AT&T PBX products
is generally high. Customers preferthe newswitches to
their priortelephone systems. Userswho attend training
tend to be more satisfied with the newsystemthan those
who do not.Fromregression analyses, wehave deter­
mined that the best predictor ofuser satisfaction with the
switch is the typeoftelephone set in use. Userstend to
be moresatisfied with higher functionality sets.Their
responses are morecritical whenthey perceive a lossof
features, compared with their priorset.

The evaluation reportalso identifies the users'
mostandleast liked features. It helpsdifferentiate
between problems requiring immediate attention, and
desiredenhancements that should be evaluated in light
offuture product releaseplans. Thus, customer.feedback
affects the currentproductpriorto itsgeneralavailability
in largequantities, and the future productin its planning
stages. For example, user instruction cardsforvarious
digital sets werecompletely redonebasedonfeedback
from such trials, and several features ofthe voice mail
systemwererevised.
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Whendatacollection andanalysis is completed
for all customers associated with a specific product
release, cross-analyses ofcustomers canbe madeto
identify predominant requestsand problems. Further­
more, the overall customer satisfaction measurement can
be compared with previous product releases. In thisway,
AT&T canmonitor improvements in meeting customer
needsoverthe product life cycle. This methodology has
been successfully applied to both PBX products and
switch-related adjuncts.

Inaddition tocustomer feedback, new approaches
are beingintroduced to obtain product quality field results
for the development community. These methods will per­
mitmoreprecise monitoring ofproduct performance,
feature usage, andmaintenance activity. For example,
morerigorous technical criteria forproduct performance
in the field-such as numbers ofmodification requests,
trouble tickets, andalarms-will be used during product
introductions as determinants ofreadiness forgeneral
availability. Comparison of these data with those
obtained from the written surveys and interviews will
provide further insightintomeasurements ofcustomer
satisfaction.

Large-Scale Customer Satisfaction Survey
In addition to linking customer feedback to spe­

cific events such as introducing newproducts, ongoing
assessment ofsatisfaction levels canprovide important
information aboutthe perceived quality ofAT&T's pro­
ductsand services. Since 1987, two annual customer
satisfaction telephone surveys have been conducted to
measure AT&T customers' expectations andsatisfaction
with the System 75 and System 85PBX. Customers were
askeddetailed questions abouttheir overall system; soft­
ware andhardware performance; systemmanagement;
messaging; product features; dataswitching; telephone
terminal maintenance andrepair; anddocumentation and
training.

Method. In both studies, a random sample of500
System 75 and 500 System 85customer siteswasused



for telephone interviewing. The Telephone Research and
Analysis Center ([RAC) in Somerset, New Jersey, con­
ductedthe telephone interviews. The first 100 completed
calls to telecommunications managers ofeal(h system
(200 total) wereused in eachyear's study..This sample
wassufficient to provide results that could be general­
izedto the System 75and System 85PBX population.

The resultsprovide valuable customer feedback.
However, care mustbe takento avoid interpreting them
fortypesofquestions other than those that wereasked.
Broad topic areaswereaddressedthat allowed a reliable
generalassessmentofstatus,but only pointed in the
direction ofspecific areasforfurther detailed inquiry.

Survey development. The survey wasoriginally
developed in 1987 through designreviews with System
75and 85PBX systemsengineering, development, and
marketing personnel. Additional helpcamefrom the
marketing research and customersatisfaction measure­
mentorganizations. Modifications weremadein 1988
basedon 1987 survey results.

Questions/rating scale. Telecommunications mana­
gers wereaskedto answer about80questions, usinga 5­
pointratingscalewhere 5was"very satisfied" and 1was
"notat allsatisfied." Using this scale, anyscorebelow 3.5
wasconsidered to be a trouble area.General questions
similar to those askedon other customer satisfaction stu­
dieswereaskedin the beginning ofthe survey to cali­
brate andcompare the survey resultswith other findings.

Example of Results. Customers wereaskedto rate
the importance ofcertain parameters in their decision to
purchase a PBX, and to rate their satisfaction with
AT&T's specific performance against those sameparam­
eters.The importance ratings, satisfaction ratings, and
difference between themwereanalyzed to provide an
indication ofcustomersatisfaction on parameters weigh­
ing heavily on their PBX buying decision.

For example, customers firstwereaskedto rate
the importance ofupgrades and expandability in their
PBX purchase decision. The respondents were then
askedto rate their satisfaction with their system's

upgradability andexpandability. The mean importance
scorewas4.42, andthe meansatisfaction scorewas 4.15.
These scoresindicate that the ability to upgrade and
expand a PBX is important in the purchase decision, and
that customers are satisfied with their system forits abil­
ityto be upgraded andexpanded. Statistical comparison
ofthe importance and satisfaction scoresindicates a high
positive correlation between customers' perceived need
forthe attributes andtheirview ofhowwell AT&T
delivers thosecapabilities.

Follow~n Activities. The survey resultswere used
bythe development organizations to focus theirwork
plans on areas that customers saidneeded improvement.
Sales and services organizations also used the survey
resultsforestablishing activities aimed at improving cus­
tomersatisfaction with AT&T PBX products. Customers
who authorized follow-up contacts participated in addi­
tional interviews aboutdocumentation andterminal
equipment. The large-scale survey has become an annual
quality assessmentpractice, usingnewrandom samples
eachyear.

In-Depth Reliability/Satisfaction StUdy
Oneoffshoot ofthe survey described above was

an in-depth studyofcustomer satisfaction with AT&T's
PBX voice terminals. There is increasing emphasis on
cost-effective quality metrics that canprovide year-to­
year comparisons. Thus,both terminal developers and
product managers desireda quick, fairly inexpensive, yet
reliable, meansto get detailed input about customers'
expectations and perceptions ofterminal performance.
For this reason, highly structured discussions were con­
ducted overthe telephone bytrained interviewers.

Goals. The overall aims ofthe studywerethree:
1. To identify keyreasonsfor satisfaction anddissatisfac­

tionwith AT&T PBX voice terminals (telephone sets)
2. To obtain subjective estimates ofreliability ofspecific

sets
3. Togather inputas to "acceptable" reliability rates.
Results would validate or challenge objective perfor-
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mance dataon sets.
Specific itemsin the studyincluded:

- Overall satisfaction as a checkagainst the known rat-
inggiven onthe large-scale survey

- Detailed information aboutproblems with AT&T sets
- Customer definitions ofquality and reliability
- How AT&T sets measure up to competitors
- Estimates oftrouble rates ofvarious kinds.
We also wanted to learncustomers' expectations: were
theyunrealistically demanding-or tooforgiving-when
evaluating the performance ofour equipment?

Method. Sixty telecommunications managers,
30from System 75and30from System 85, wereinter­
viewed. Half ofeach system's sample had recently
acquired our system, while halfhad systemsinstalled
before 1987. The managers weredrawn from among the
400 interviewees in the large-scale surveys performed in
the fall of1987 and 1988. They represented a full rangeof
satisfaction levels regarding our sets.That is, one-third
reported lowsatisfaction, one-third moderate, and one­
thirdhigh satisfaction. This is in sharp distinction to our
actual customer satisfaction data, in which wesee very
few low-satisfaction customers and a preponderance of
responses in the high-satisfaction category. The strong
over-representation oflower-satisfaction customers was
intentional. It stemmed from a wishto obtain the maxi­
mumamount ofset-specific trouble data, rather than
makeprecise estimates oftrouble incidence.

Individual telephone interviews wereconducted
to obtain answers based onthe telecommunications man­
ager's own experience, freefrom the persuasive influ­
enceofother respondents. This approach wasalsopre­
ferredoverin-person interviewing, not only for reasons
ofcost andtimeliness, but also becausepublic opinion
research indicates thatwhencustomers are engaged in
informal telephone discussions, theyare moreopento
providing "off the record" insights thanwhenthey are
interviewed face-to-face (Ieffries-Fox andKotsonis)",

Dataanalysis involved identifying andcoding
customer statements aboutquality, reliability, and
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problems with particular sets. Reports oftrouble rates
werethen related to independent variables such as type
andage ofthe system, and reported satisfaction rate.

Results. This sample borea known relationship
to the totalcustomer base.Therefore, the findings were
sufficiently projectable to give a basisforaction. For
example, customers had cleardefinitions ofandexpecta­
tionsforquality. These included elements ofequipment
design (e.g., perceived sturdiness andability to take
abuse), low trouble rates with goodrepairandwarranty
service, excellent speechtransmission, ease ofuse,and
gooddocumentation. Customers described theirhigh­
but not unrealistic-expectationsforAT&T telephone
set performance.

Customer perceptions oftrouble rates andtheir
satisfaction levels werestrongly correlated. The results
also provided subjective opinion datathat could be com­
paredwith objective performance measurement datato
highlight-and give the opportunity to resolve-possible
lacksofcorrespondence. Active efforts are underway to
improve the quality oftrouble-reporting mechanisms and
repairdata, with projections made from the study's
detailed customer feedback offering a validity checkfor
the objective performance data.

Field Operations Feedback
To improve delivery ofproducts and services to

external customers, AT&T often mustdevelop support
tools and procedures. These tools become products
directed at internal customers-such as service person­
nel-while the procedures may directly impact external
customers. To evaluate and improve the tools, feedback
is elicited from internal customers in a variety ofways.
These include notonly interviews andquestionnaires,
but also task analyses, observational techniques, and
pilot trials. To assess external customer satisfaction with
service support procedures, call-backs are conducted fol­
lowing a trouble resolution. Since interviews andques­
tionnaires are discussed extensively elsewhere, only the
other methods will be described below.



Task Analyses. Task analyses wereperformed of
remote maintenance procedures formany AT&T PBX
products. This modeling oftechnicians' practices led
directly to designing an expertsystemthat uses artificial
intelligence software to troubleshoot certain problems.
Because it can automatically diagnose and resolve cer­
tainfailures, the newsystemis morethan a computer­
based advisor to services' personnel. It permits the
humantechnician to focus on morecomplex problem­
solving activities bysuccessfully handling routine main­
tenance problems. Currently fully deployed, the expert
systemtests, on average, overone-half allSystem 85
switch-generated trouble tickets, and successfully
resolves, on average, between one-third andone-half the
ticketsit handles. (The variability notedhere is a func­
tionofvariable monthly trouble rates and typesoftrou­
blesgeneratedon anygiven switch.) The expertsystem
refers the remaining tickets, along with diagnostic infor­
mation, to maintenance personnel forhumaninterven­
tion. It should be notedthat one benefitofusingexpert
systemtechnology is the ease with which the "rulesys­
tem"or knowledge base cangrow. Thus, this toolis
evolutionary and canbe expected to growin usefulness
overtime.

Observational Studies. Observational studieshave
been employed to helpAT&T understand the feedback
from field service technicians who maintain its products
forcustomers. In "ride-alongs," developers and mana­
gers accompany technicians as they perform support
processes. This technique highlights the interaction
between the productand the supportprocess tools, and
identifies areaswherefield operations need improve­
ment. Datafrom these studieshave led to changesthat
not only improved the customer's satisfaction with AT&T
products, but also reducedthe cost ofmaintaining them.

For example, through ride-alongs with techni­
cians, a needwasidentified foran effective method to
indicate defects in returnedmaterial. Often, additional
information regarding defective hardware waswritten on
the request ticketforthe newhardware or on the box

containing the nonworking part. Such information rarely
reachedthe factory because equipment was separated
from packaging material before servicing. Identifying
this procedural problem enhanced efforts to develop a
universal return tag to accompany alldefective material.
Information on the tag permitted the technician to iden­
tify test procedures andtheir results. In addition, a data­
base ofreturnedmaterial wasdeveloped. It provided a
measure ofproduct performance for individual piece­
parts. Repair procedures also became moreefficient for
intermittent problems, because technicians could specify
on the tag the precise component that failed in the field
(e.g., a particular port).

In anothercase,a studyhelped find ways to
increase the efficacy andstandardization ofnationally
deployed support tools. Onesuchtool, which maintains
historical information aboutprevious problems it has
analyzed, wasnot organized logically. Relevant datawas
scattered acrossreportsandwasnot presented to the
technician ina useful way. Consequently, services per­
sonnel underutilized the history data. In this case, a new
software tool wasdeveloped to meet the technician's
needsand provide accessible and readable reportsof
priorproblems andtheir resolution foranygiven exter­
nalcustomer.

Pilot Trials. Pilot trialshave recently beencon­
ducted to identify opportunities for improved perfor­
mance andcost reduction ofmaintenance support activi­
ties. Hypotheses weregenerated about the causes of
field costsand customer dissatisfaction. Experiments
wereconducted to test alternative methods ofdelivery of
services support. And bothobjective dataandcustomer
responses weremonitored. The resultsincluded many
recommendations forchangesinhowproducts are sup­
portedin the field. For example, possible sources of
cost-such as extraneous tripsto customer locations­
werehypothesized. Datawerecollected on the number
ofmissed opportunities for remote diagnostics (27 per­
cent) and the numberoftimesrevisits were required to
deliver appropriate equipment (32 percent). Changes
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wereinstituted in national methodsforhandling trouble
reports, maintenance problems, andmaterials delivery,
and the resultswere monitored. This approach offers a
rational basisforprocessimprovement.

Call-Backs. Finally, a newprocedure for "closing
the loop" between external customers andfield service
personnel wasbegunin the pilot trials. Whencustomer
troubles wereresolved, a copy ofthe trouble ticketwas
forwarded to a headquarters services organization. This
organization called the trouble originator (usually a sys­
tem administrator, but in many cases the actual terminal
equipment user) to solicit directfeedback on a given
repairproblem. The phoneinterview occurred within 24
hours ofthe trouble resolution. The customerwassim­
plyaskedto rate the quality and timeliness ofthe repair
andhis or her generalsatisfaction with AT&T. If the per­
sonwasstill dissatisfied, feedback wasgiven to the man­
agement ofthe service employee who had resolved the
trouble. Useofthis procedure insuredalmost immediate
feedback ofcustomersatisfaction and promptaction
whenthe customer wasnot entirely satisfied.

Common Themes in Customer Feedback Studies
This article gives readersan introduction to a

variety ofpotentially useful methodologies in the con­
tinuous improvement ofproducts and services, the
sharedgoalofwhich is increased customer satisfaction.
Several common themes emergedthroughout the vari­
ous approaches:
- Customer studiesare often viewed as mostvaluable

whenpaired with someform ofindependently gath­
ered performance data. Significantly, instances are
reported wherethe precision and "solidity" ofobjec­
tive datacanbe greatly illuminated byvalidation
against subjective customer data. This is the case
whetherthe customers are external AT&T clients or
internal users ofour products.

- Although feedback at the end ofthe development pro­
cess is no substitute forgoodup-front design, it pro­
vides powerful inputforcorrecting design or
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realization flaws, and strongguidance forfuture pro­
ducts. Mostsignificantly, a disciplined approach to
obtaining feedback offers AT&T clearand reliable
metrics forcontinuous improvement ofquality, as
defined by the customer.

- Amajor feature ofcustomer feedback is that it gets
attention. Unlike decisions reachedby internal debate,
customer inputtends to have highcorporate visibility.
It provides a clearmandate foraction. Thus,especially
strongresponsibilities are imposed on the designers
ofcustomer feedback methodologies. If questions are
poorly asked, or are askedofinappropriate respon­
dents, the result is likely to be unclear or misleading
"guidance" that will leadthe productastray.

- The design ofeachcustomer feedback studyrequires
decisions andtradeoffs aboutcost, scheduling, andthe
degreeofcertainty (orlevel ofdetail) the studymust
achieve. This article has described a numberofmetho­
dologies used to obtain feedback. Eachapproach was
designed to solve a different problem with respectto
budget, timeframe, andthe degreeofprecision
required. Behavioral scientists are often equipped with
the training, experience, andtools needed to design
and implement customer feedback studies that will
demonstrate adequate methodological rigorwhile
meeting such objectives. Their outputcanbe reliable
and readily interpretable metrics ofquality, helping
AT&T provide products andservices that. are well­
aligned with customer needs.
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