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When people converse, they do pot just send and receive messages. They also give
each other ongoing visual, quditory, and textual cues about the extent to which ihey
believe they are understanding each other—about the extent to which thejr utterances
are “grounded,” 3o use Clark's (1996) terminology (see also Clark and Wilkes-Gibls,
1986; Clark and Schaefer, 1989; Clark and Brenpan, 1991, among others), as well
s about Ustir emotional reactions to what their parmers are saying. Cues that ad-
& give 1o speak nods of the head, looks of confusion, back chanuels ke
“yh-hah” of “huh?”, and requests for clarifiction Iike “what do you mean?"” or redg~
tioms like “ouch!™—can alter what epeakers say, such that both parties can be seen
as molding each other’s language use simultancousty.

Much the sam sort of thing goeg on daring survey intervicws. While respondents
are answering questions, they simultaneously are giving cucs about their comprehension
and their reactions, Respondenis who simply answer a question smoothly, without delays
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" 1: How many hours do you usnally work?

g Does “usually™ mean on average?

arcindicating explicitly that the communication is in danger of going wrong without
darification of a term in the survey question. Respondents who “report” rather than
diroctly answering a question, as in

1 How many hours do you usually work?

R: Well, some weeks [ work 60 hours and other weeks 1 work 30,

o indicating, Jess explicitly, thi their circumstances do not map onto the questions
in a straightforward way and that they wonld like the jnterviewer to make the deci-
sion for thern based oo their description of their circumstances. The respondent in
(his example i “reposting” potentially relevant facts mather than directly answering
the question (sce Drow, 1984, Schaeffer and Maynard, 1996).

can also implicitly signal (intentioaally or not) their necd for clari-
fcation of discomfort with & question by answering in ways that indicate trouble
coming up with an answer:

. I: How many hours do you usually wark?
C R sell... uh... wsually Rfty.”
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by justas informative as facial cues like looks of confusion. Iin the arena of selephome sur-
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In this chapter, we exphore cues of compreh difficulty displayed by respoa-
depts in telephone interviews and how these differ from cues digplayed in face-to-
face and other modes of interviewing, We discuss how interviewing techniques may

ch the infor of these cues, presenting evidence that whether and
bew interviewers present clarification in response to the cues can aciually change
their preval how likely respondents ar; to emit them.
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mmwering survey questions in situations where we have independent evidence abow

¥ h ' actual '
spocedests have und  questions, as opp d to on emotionat reactions ar eapport.
The focus hat also largely been on dents’ cues fior queations about nonsensitive

facts and behaviors, rathér Than On Iesponsss 10 seasitive questions o questions about
m:mm;oﬁwﬂy,ﬂneaewwhbeimummmaudyw.

Our Labaratory approach clearly has its strengths and weaknesses. The power of
the Laboratory situation is that it allows us to manipulate fearares of interviews, cither
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ty truining interviewers in particular techniques or by siculating tzlephone speech
interfaces, so that causal inferences can be drawn. Thus far, the ¢vidence from oge
larger scale replication in a U.S. natianal telephone sample (Conrad and Schober,
2000) of an earlier laboratory study (Schober and Conrad, £997) suggests that (ke
statistically retiable findings from these laboratory studies are Likely 10 gencralize
1 barger populations, But obviously, without full testing It is umkmawn whether af)
the results will so generalize, and we intend our discussion here 10 be suggestive of
areas worth exploring rather than definitive or providing immediate prescriptions for
practice in larger scale telephone surveys. .

101 CUES IN TELEPHONE CONVERSATION

To a certain extent, the grounding cues in telephone surveys refiect the constraing
of grounding understanding on telephones more generally, which differ from the
constraints on grounding in other media (sez Clark and Brennan, 1991, for extended
discussion; see 2lso Williams, 1977; Whittaker, 2003). Telephone intedocutors are
sudible 10 each other, but they do not have access to visual cues sach as eye gaze,
gestures, and frowns (although this is changing with the advent of video telephony).
Unlike people conversing via handwritten letters, e-mail, or instant messaging, tele-
phone interlocutors have access 1o oudible paralinguistic cues that can be uscfol
for understanding what their partner means: timing cues (fong delays can be a sign
of trouble—sae Brennas and Williams, 1995), intoaational cues (rising intonation,
under the right circumstances, can be an indicator of doubt (Breonan and Williams,
1995]), and other discourse features like ums and uhs, sentencs restarts, and other
disfluencies that can give evidence about what speakers do and do not mean (e.g., Fax
Tree, 1995; Clark, 1996; Breanan and Schober, 2001). Ualess the phone connection
is poor, telephone interfuculors perceive each other’s signals more or less instanta-
neously, without the kinds of delays that can ocour in handwrillen letiers, e-mail, or
even {oh & different scake) “instant” ging. B the ct 1 of communi-
cavion is specch, it leaves no reviewable trace that would allow further inspection,
again untike e-mail or chat room discourse, or messages left on telephone answering
machines. And telephone conversationalists can produce and receive messages
sionult ly, allowing tapping speech (of course, within limits—complett
overlaps can kead to communication brenkdown); this differs from one-way forms of
communication such as voice mail messages or walkie-talkie radio communication.

Other facts about grounding understanding in telephone survey interviews arige
from what is unique about standardized survey interaction. As Yarious reviews
have noted (ses, e.g., Suchman and Jordan, 1990; Schober, 1999; Schaeffer, 2002,
Schober and Conrad, 2002, among others), respondents in standardized surveys are
in the unusua) position of trying to ground their understanding with a partner (1he
interviewer) who is pot the originator of hee utterances. Typically, intorviewers resd
questions scripted and pretested by survey designers, and the agenda of the survey
interview iz predetermined and instantiated entirely by that seript. The agent who
is genuinely responsible for what a question means (and thus the person with whom
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ing by rights shoukd happen) is entirely ahsent, and the imterviewes, az & mere
purveyor of the questions, becomes 8 grounding partner of uncertain status,

Respondents are alzo in the unasual position that their grounding cues—their
requests for clarification, their sounds of hesitation—are Likely to be ignored or to
pe responded 10 in ways that are quite differeny from what would happen in less con-
wrolled and scripted telephone conversations. So, for example, inmrviewers rained
in the strictest form of standardization (se¢, e.g., Fowler and Mangione, 1990} are
trained nof 1o Tespond substantively to explicit or impticit requests for clarification,
pecsuse if only some respondents receive clarification, then all respondents are not
receiving the sarne gtimuli (words). [nterviewers are, instead, trained to repeat the

son (thus reframing any request for clarification 2s if it had been a simple mis-
nearing) of to use a neutral *'wt it-means-to-you' resp to explicitly leave
{he interpretation of question meaning up to respondents. (Note that what counts as
training in standardized interviewing can vary sobstantinlly from survey center (o
survey center [Viterna and Mayaard, 2002], and interviewers all trainsd in the same
practices can noetheless vary substantially in how they implement that standardize-
tion [e.8., Schober et al., 2004, Study 2]. In practice, in actual telsphove inverviews,
then, some grounding cucs may function moee a3 they do in nonsurvey telephone
calls)

The result in current standardized interviewing practice is that only some pro-
portion of respondents’ ordinary communication cues are addressed it ways that
sesponddents ere familiar with in other telephonc conversations (see Schober and
Contad, 2002, for mere detailed discussion and examples). As in other interactions
o the phone, survey respondents who simply answer a question without further ado
wilt be taken as having provided evidence that their comprebension was successful,
and the interaction will procesd, Alsa, as in other telephone intecactions, respon-
dents who say “huh?™ or “what was that?” when they did not hear what their partners
said will be given another chance when their partner (the interviewer) repeats the
question. But unlike in other telephone interactions, respondents in the most strictly
standardizod surveys will find that both their explicit g ding cues (req for
clarification) and their imnplick grounding cues (reports, pauses, ums and whs) are
ignowed of treated as if they were requests for something else.

We have demonstrated in  series of prior studies that how interviewers respond to
seiephone respondents’ explicit and implicit communication cues can have substantial
effects on the ofthe ¢ tion and thus the quality of the resalting sur-
vey data. In our first laboratory study (Schober and Conead, 1997) we contrasted two
extreme ways that interviewers might handle respoadems’ grounding cuea: strictly
sandarcized ilerviewing, where requests for clarification or implicit signs of confu-
Siom are ignored or rojected, and 4 more callabocative form of interviewing in which
participants talk about what has been said 10 be sure they understand sach other
sufficiently. (We dubbed this conversational interviewing bacause it relies on the
conversational process of grounding [Clark and Wilkes-Gibbs, 1986; Schober and
Clark, 1989; Clack and Schacfer, 1989; Clark and Brennan, 1991; Clark, 1996].)

i the study, we measured comprehension and response sccuracy by having 42
telephonc respondents answer 12 questions from ongoing U.S. government surveys
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on the basis of fictional scenarios. Because we had access to official definitions of
survey terms, we knew what the survey designers hoped would be included wng
exclnded in respondents’ answers, and could judge respondents’ interpretations of
the questions based on their answers. For each quastion, we designed two alternative
scanarios that a respondent might answer; in one case, there was no likely ambiguity
in how the question mapped onto the respondents’ (fictional) circumstances, and in
the other case thete was potential for a mapping ambiguity. For ple, 8 respon-
dent answering a question about how many berdrooms thers are in his house would
likely find this & straightforward question 1o answer when the fictionsl scenario is
s floor plan of & house with three rooms labeled “bedroom.” But that respondent iy
likely to have more trouble if one of those rooms is labeled “originally designed as
a den, this room is being uaed as @ bedroom.” The hypothesis was that how inter-
viewers handled grounding cues should be particularly important for these more
complicated mappings.

Both in thiz laboratory study and in & subsequent field study in which inerview-
ers Telephoned a national sample of respondents (Conrad and Schober, 2000), the
evidence showed that interviews in which interviewers were licensed to respond 1o
explicit and implicit grounding cues substantively—conversational interviews—
improved understanding and response accuracy, particularly when respondents’ cir-
cumstances mapped onto questions in complicated ways, The evidence from the field
study showed that these complicated mappings are frequent enough in a national
samplc to suggest that when grounding cues are ignored (in strictly standardized
interviewing conditions) data quality may be compromised. There was, however, u
cost to responding to grounding cues in both the laboratory and fiekd study: provid-
ing clarification takes time, and so i d resp accuracy is panied by
increased interview duration.

In another laboratory study (Schober et al., 2004, Experiment 1), we made a first
attemnpt at disentangling how interviewers® responses 1o explicit grounding cues (re-
spondents’ requests for clarification) and implicit grounding cues might affect daia
quality. In that study, we compared respense accuracy under strictly standardized
conditions and four versions of conversational interviewing. In all four versions, in-
terviewers were ablc to clarify concepts after respondents provided explicit ground-
ing cues (what we called respondent-initiated clarification). The grounding cues dif-
fered in whether (1) interviewars could also volunteer clarification in response to
implicit cues (mixed-initiative clarification) and (2) they could use their own words
to clarify the questions {paraphrased versus verbatim clarification).

As in the Schober and Conrad (1997) study, respondents answered 12 questions
on the basis of fictional scenarios designed to be wnambiguous (seraightforward) or
w© include & mapping ambiguity {complicated). For example, one swraightforwarnd
svenario described s prototypical nuclear family with two parents and two children
living in the home. Respondents used this 1o answer “How many people live in this
house?" The complicated counterpart described a similar-family in which coe child
was a college studeat Living away from home., Should this child be counted as living
in the house? The definition of “living in a homc" created by the survey sponsors
mesolved the confusion (the child should be countsd as living in the home) and 50

CcuEs IN TELEPHONE CONVERSATION nr

a0 interviewer able to provide this information and ground the respondent’s under-
ing should collect more accurate survey daca,
- The evidence showed that, for complicatcd mappings, response accuracy was
reatest when interviewers responded substantively to both explicit and implicic
ing cues—and, less Importantly for the current discussion, when they were
licensed [0 do this in their own words rather than following a script. Respondents
answered questions with complicared-mapping scenarics most accurately in mixed-
initiative, paraphrased clarification interviews (87 percent). Accuracy was & in-
termediate evels when interviewers could initiate clarification in response to im-
plicit oues or paraphrase definitions but not both (mixed initiative, verbatim: 66
peroent; responident initiaied, paraphrased: 55 percent) and just as high when the
paly clarification that interviewers could provide was vecbatim definitions requasted
by respondents (respondent initiated, verbatim: 59 percent). In contrast, when no
darification was available, accuracy was disturbingly kow (standardized interviews:
18 peroent).

The pattern of data suggests, then, that explicit and implicit grounding cues
by respondents may contribute independently to the success of communication
in telephone interviews, Allhough accuracy was high under the mixed-initiative,
parsphrased approach, respondents provided explicit grounding cues—iniliated
clarification—Tfor only 47 percenr of the cases where clarification was given. The
rest of the tlime interviewers initiated clarification episodes because respondents had
displayed uncertainty in their answers or failed 10 answer the questions definitively.
The most common way in which respondeniz showed they were uncertain was to de-
scribe their situation {reports); they did thia for 58 percent (37 of 64) of the compli-
cated cases where interviewers intervened voluntarily. Interviewers also intervened
voluntarily when respondents asked them to repeat the question (9 percent of cases,
6 of 64) and when respondents explicitly said they were not sure about the answer but
did not ask for clarification (& percent of cases, 4 of 64), (See Schober and Conrad,
1997 for further delails.)

Why do respondents initiate clarification sequences less than, it would seem, they
might benefit from them? There are ar least two possibilitics. First, respondents may
not realize they are misinterpreting key concepts; respondents may pregume thar
their initial interpretation is the right one—what Clark and Schober (1531} have
called “the presumption of interpretability”” Second, even if they are uncertain
about the meaning of the question and recognize the potential benefits of obtaining
claification, they may not be willing o invest the effort needed to articulate their
uncertainty to the interviewer, or they may not be willing to acknowledge uncertainty
sbout the meaning of an ordinary concept like bedroom or living in a house.

Either way, it is possible that respondents display implicit evidence of need for
clarification that telephene interviewers could potentially exploit. Although a respan-
dent may not be keenly aware of confusion, it could be that her processing difficalty
or uncertainty (conscious or not) is reflected in her speech: in bedges like “aboat
50 hours a week™ instead of just “50 hours a week,” in paralingwistic beheviors like
a doubiful-sounding wne of voice or (with video telephony) in visual indicarors like
afurrowed brow. A respondent who finds it too effortfu) or embarrassing te ask for
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help conld nevertheless signal his need for help in similar ways, We now tur to ap
examination of the validity of such uncertainty cues. Do they reliably occur whey
respondents are in need of clarification about what a question means and how i

answer?

10.2 SPOKEN CUES OF RESPONDENT NEED FOR CLARIFICATION

The studics just described show that explicit requests for clarification are reliable
communication cues. They also show that telephone interviewers can suctess.
fully judge when respond need clarifi even when they have not explicily
requestad it. Presumably, they dio this based on respondents’ implicit cues—althougl
pote that it is also possible for respondents to answer incorvectly without produc.
ing any overt indications of uncertainty. What partcular cues allow interviewers ig
make this judgment?

A preliminary set of answers comes from Schober and Bloom's (2004) examing
tiun of respondents” paralingoistic behaviors in the first turn following & question’s
delivery in the mixed-initiative, paraphrased as wefl as standardized interviews from
Schober, Conrad and Fricker {2004). The focus was on several classes of paralin-
guistic behavior that in ordinary (nonsurvey) discourse have been linked to speakers’
planning and production difficultics (Goldman-Eisler, 1938; Fromkin, 1973, 1380;
Levelt, 1989), the complexity or conceptual difficulty of what they arc rying w say
{Bartfeld ex al., 2001; Barr, 2003), the novelty of the information they sre presenting
(Fox Tree and Clatk, 1997), and their uncertainty or Jack of confidence In what they
are saying (Smith and Clark, 1993; Brennan and Williams, 1995). Among the verbal
behaviors they examined were

= Reporting. A way of answering 2 question that leaves the responsibility of an-
swering to the person who posed the question. To vse the. S¢hober and Bloom
example, if person A asks person B *Do you like punk rock?” and B tesponds
“[ like The Clash," B has ieft it up to A to decide whether The Clash’s music
counts as punk rock. A sarvey analog of this would be answering the bedroom
question with “T have two bedrooms, and we are using a room as a bedraon
that was originally designed as a den.”

» Speeck disfluencies. Parts of utrerances that ape not words in the everyday
sensc and are often assumed to provide hitle semantic content to the utterance;
these inchude fillers (like wms and whs), prolonged pauses in the wrong places
{like a 2 sccond pause at the start of a Lutn), and repairs (such as “Y- y- yes]
did buy a fi- some furniture”),

= Discourse markers. Words that can alert listeners that what comes pext is
unexpected or that the speaker is not entirely sare about the content of what is
being uttered (Schiffrin, 1987). Examples include well (as in “Well, we have
three bedrooms™) and oh (as in “Ch, we have two bedrooms™).

s Hedges, Words such as about {as in “We have sbout three bedrooms™) and
phrages like I ehink (an i “ think we have three bedrooms™).
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. Just &8 the explicit requests for clarification occurred more often for complicated
than for straightforward mappings, so did reperting and some speech disfluencies.
[s addition to producing longer puuses, respondents produced fillers, panses, and
(opairs reliably more frequently for complicated than for straightforward situations.
This suggests that these communication cues—whcether they indicate procesaing

ble, unceriainty, or even intentional grounding requests—conne a3 valid markers
of seed for clarification. Combinations of some cues were even more diagnostic
of nced for clarification. For example, fillers and repairs, and fillers atd reports,
sppeared together more often jn complicated than straightforward situations, even
maort than one of these cues alone. Hedges and discowrse markers, in contrast,
sppeared 00 differently in answers for complicated than siraightforward scenarios,
which seggests that, at least for these questions, they are not diagnostic of need for
clarification.

Obviously, this set of results is based on a relatively small sample (41) of interviews
wming particular fact-and-behaviorbased questions, znd 5o we should be cautious
ghout averstating their gencrality. Bot it is possible that if 1elephone interviewers can
pe trnined to attend to and detect the cues that are particularly reliable indicators of
aeed for clarification, particularly in combination with one another, they might be
able to voltnteer clarification in particularly judicious ways, explaining the question’s
meaning when it is actually needed and refraining from offering help when it is not
needed.

An additional set of findings is that the use of various communication cues
wias affected by what interviewers were licensed to respond to: Respondents used
some enes differently in conversational than in stendardized interviews, Not
surprisingly, explicit requests for clarification were far more likely in conversa-
tional (mixed-initiative, paraphrased) than standardized inwerviews; regpondents
uo doubt recognized that explicit requests in srictly standardized interviews
would be unlikely to elicit substantive grounding help. And along the same lines,
pethaps it is not surprising that respondents produced reports (e.g., “She bought
s fivor lamp” when asked “Did Dana purchase or have expenses for household
farniture?”) more often in ional than dardized interviews. As with
explicit requests for clarification, reporting is an effective strategy only if inter-
viewers are able to react substantively, perhaps determining and recording the
anawer on the basis of the report. In a standardized interview, reporting i less
Likely to hetp the respondent to ground his understanding; the interviewer is most
likely to respond with a nondirective (and nongrounding) probe like “Would that
be ‘yes’ or *no’ 7"

Bw some of the disfluencies were also differentially present in standardized and
comversational interviews—and not always in the direction one might expect For
example, fillots (ums and whs) were actually less frequent in conversational inter-
views than in standandized interviews. Why might this be? Perhaps, when telephone
respondents are deterred from requesting clarification (e.g., 25 seems to be the casc
in standardized intervi=ws) their spesch is more likely 1o reflect unresotved uncer-
tainty. There may be a trade-off berween having the ability to ask for clarification
teud the production of cectain communication cues. In any 43¢, these findings sug-
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- The analysis was focused on ooe question bt membexship in the Dutch institn-
Hon verenigingen of registered clubs: “1 wrouid now like to ask you some guestions
Myourmcmbenhip in clubs. Can you ligtall the clubs in which you are personally
2 ber?™ This type of question, which Tequires respondents to list their answers,
16 & part larly good candidate for canvegsational Toterviews becanse interviewers
can help respondents evalugte each club they list for compliance with the definition.

apswery changed more after standardized interviews than ¢onversational
omes for this question, suggesting that clarification during the (copversational) tele-
Pmneimewiew had been beneficial to respondents’ understanding and the scouracy
of their answers. However, there were na i fferences due to mods {telephone versus
face-to-face). Why might this be given the extra richness in potential cues of uncer-
\ainy afforded by face-to-face interviews? .
moftlmanswliesin pond s greater disfl y over the Leleph in
< ular, they produced reliably mores wms and uhs on the telephone (8.0 per 100
words) than face-to-Face (6.1 per hundred woeds), a5 if they recognized that the
imaerviewers could not see them on the telephone and 5o would need extra awditory
evidence of their difficulty in answering. This was true both in standardized and
converaational inleTviews, which suggests that intervicwer responsiveness 10 cues is
pot the driving force behind the differential levels of disfluency. In the conversational
interviews, belephone {mterviewers who provided clarification in respease 10 disflu-
encies did so much sooner {after 4.2 “moves”—more of less equivalent to speaking
turas) than the face-to-face interviewers (1.4 maoves}, Although the sample is wo
amall for these results 10 be more than sugeestive, it is possiblc that spoken cues of
troube. can be taken as particulady revealing on the telephone.

“What then are the visual coes available only face-to-face and for which 1elephone
mpmdulsmayhavebmn 2P 1no? One such potential cue is resp dents’
gaze avetsion, that is, their tendency to kook awey from the interviewer while answer-
ing. locreased gazc aversion has been associated with increased difficulty in answer-
ing questions (Glenberg, 1998} and is antributed to the respondents’ auempt 10 avoid
Ihe distraction that is almost certainly brought abous by looking 4t the questioner’s
face. (For further discussion of the commuuicative ymplications of gazt see, &8
Doherty-Soeddon et al., 2002 and Goodwin, 2000,) The critical issue in the Conrad
ot al. (2004) study was whether respondents looked away mars in conversational
than standardized interviews when interviewers niight possibly pravide darification
based on these cues.

- In fact, respondents did look away for larger percentages of time whett answering
qoestions posed by cof tional than standardi 4 interviewess: [n cases where
thelr answers later proved reliable, respondents looked away 15.4 peacent of the
tiroe while answering in the 10 conversational, face-to-face interviews, as comparsd
with 4.3 pexcent of the time in the 11 sandardized, face-to-face interviews. More
wilingly, in cases where their answers later proved unrclishle, they Jooked away
28.3 percent of the Gme in conversational interviews (versus 0 pecceat of the time

tRan Conrad sind Schober {2000) for another example of haw questions requiring [Lats & aTawers pro-
Guoe more sccuratc daie with conversational inkerviewing than pandardised ooes.
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for standardized interviews, where there was no chance they coukd get clatifica.
tion), Thest data suggest that respondents were senaitive 1o whether the interviewery
coukd provide clarification in response to a visual behavior. Curipusly, converss.
tiona] interviewers did not provide more clarification in respanse to this behavipy,
despite glancing at respondents at least once during 80 percent of their looking-away
episodes. Ome explanetion is that conversational interviewers simply had not been
instructed 1o treat such coes as indications of respondent uncertainty and that with
appropriate training they could provide more and better.timed clarification. Another
possibility is that interviewers were so focused on looking at their laptop screens tha
they were not sufficiently aware of respondents” gaze aversion o use it &5 a cue of
need for clarification.

1o addition to verbally signaling the need for clarification, speakers may supple-
ment these cues viseally {e.g., dirsction of gaze). If so, understanding might suffer
on current telephones becanse, without visual cues, interviewers may miss oppor-
tunities to provide needed clarification. Aliernatively, respoadents may compensate
for the limits of auditory-only commuaication by verbalizing their comprehension
problems paralinguistically. Clearly, this warrants further investigation, particularly
a5 video telephony becomes more practical (sze Anderson, 2008 and Fuchs, 2008).

10.4 INTERACTING WITH AUTOMATED TELEPHONE
INTERVIEWING SYSTEMS

It is currently unknown whether all interviewers, or only the most socially sensitive
interviewers, can use verbal and visual cues of respondent uncertainty as a trigger for
providing clarificarion. The division of attention that may have limited intervicwers’
s of gaze aversion in the Courad &t ai, (2004} study could be a serons impediment.
We propose that technology may be able to help. In particular, diagnostic software
could be created that could take some of the artentional burden off interviewers by
monitering for spoken or even visual cues of respoadent difficulty, One could even
imagine deploying such technology 45 part of fully automnated interviews in the nor
so-distant future.

We have begun studying the effectiveness of this kind of diagnosis by simk-
lating such technology with a “Wizard-of-0z" {(WOZ) rechnique (e.g., Dahlbiick
et al,, 1993). [n this spproach respondents belitve they are interacting with an auto-
mated system via telephone but are actually interacting with a hueman (wizard) who
presents preexisting speech files created to sound like synthesized speech. Unlike

ional speech recognition technology (as in some of today's interactive voice
response [IVR] systems), the simulated dialogue technology is not Jimited to utter-
ance recognition but can take into account discoursze criteria like whethet a concept
has slready been discussed and whether respondents’ speech containg the kind of
markers observed by Schober and Bloom (2004),

Here we describe two experiments using the WOZ technigue to simulate auto-
mated interviewing technology. Respondents answer questions asked by the simu-
lated interviewing system an the bagis of fictional scenarlos, just as in our studies
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of human telephone surveys, so that we have independent evidence about when they
wimrpmtedqmdomasthcsurvey‘ igners intended. Note one ad ge of
this sort of study: The behavior of the “interviewer” can be manipulated with atgo-
thmic precision in 8 way that is far less certain in training homan interviewers.

105 DIAGNOSING RESPONDENT'S NEED FOR CLARIFICATION
FROM COMMURNICATION CUES

In the first study (Bloom, 1999; Schober et al., 2000), a Wizard-of-O2 technique
was wsed [0 simulate a speech interiace. Users believed (hey were interacting with 2
comptter, when actuslly a hidden exp p d the q and seripted
darification, To enh believability, we used an artificial-sounding computer
voice (Apple’s “Agnes” voice); virtually atl respondents were coavineed they were
imesacting with & computerized interviewing sysiem, and the data from the few who
doubted this were removed from the study.

1In the first condition, the system could not provide clarification. This was simi-
Iar to one of our strictly standardized interviews in that a confused respondent
could ot obtain a definition; if & respondent requested clarification, the system
woukd repeat the guestion. In the second condition, clarification was based on
caplicit reapondent-initiated grounding cues—the system would provide clarifica-
tion if the respondent asked for it explicitly. In the third condition, clarification
was based both on explicit and implicit respondent grounding cues (the initia-
tive was mixed)—the system would also “sutomatically™ provide full deftnitions
when users displayed the cues of need for clarification cataloged in Schober and
Bloom (2004). These included wms, uks, pauscs, repairs, and talks other than
an answer. In the fourth condition, the systent always provided clarification; no
maiter what the user did, the system would present the full official definition for
every Guestion.
. The results with this simulated system in some respects paralicl those for our
sudies of human interaction. As in Schober et al. (2004, Study ), respondents were
almont perfectly accurate when they answered about straightforward scenarioa. For
complicated scenarios, respondonts were substantially more accurate when they
were always given clarification (80 percent) than when they were nevet given clari-
fication (33 percent).

But the pattern for grounding cues was somewhat different. Unlike in Schober
e al. (2004), requiring explicit grounding cues (requests) in order to provide
dlarification was entirely ineffective, because respondents almost never asked for
darification despite being instructed to do 80 if they were “at all unceriain about the
meaning of 2 word in a question.” In the respondent-initialed clarifi condition,
the sccuracy of respoadents’ answcrs was bo better (29 percent) than when they were
never given clarification. Most likely it did not occur to respondents that clarification
was necessary: the presumption of interpretability (Clark and Schober, 1991) prob-
ably holds in computer-administered interviews. What was effective was relying on
respondents’ imglicit grounding cues; response sccuracy was reliably better when
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the system provided clarification in response 10 uscrs’ disfluencics and pauses (the
mixed-initiative clarification condition) (59 percent), although niot as good as when
clarification was given always.

When the sysier provided clarification in résponse © implicit grounding cues,
tespondents were actually more likely to ask explicitly for clarification: Respondents
asked questions more often in the mixed-initiative condition, presumably because
they were mofe Likely to recognize that clarification might be useful, These users
also spoke less fluently, producing more wmz and uhs—and there is some evidence
that this tendency increased over the course of the interview. We speculate that this
was because these users &t some Jevel recognized that the system was sensitive o
their cues of uncertainty.

Why did respondents with the P speech interface give explicit grounding
cues (ask forclarification) sa rarely? Perhaps even more than the respondents in the
telephone isterviewsin Schober, et al. (2004) they found it relatively uncomfortable
to articulate their confusion or uncertainty to a computer agent. But we cannot
conclude this with certainty, as therc are other differences that we suspecl may
have been even more important: Obtaining a definition with this particular speech
interface was a more daunting prospect than getting & definition from a human
interviewer, bocause the entive definition—not just the relevant partis—would be
spoken, and this was time coasuming (up to 108 seconds) and impossible to shut
off. In contrast, human interviewers can potendally provide just the relevant part
of the definition (as in the paraphrased clarification interviews in Schober ¢t al.,
2004) and respondents can interrupt the interviewer if mecessary [0 circumvent
the full delivery of the definition. Finally, respondents in the corrent study could
pot Teject a system-initiated offer to provide a definition because the system did
not offer—it simply provided—the definition. n the Schober et al. (2004) inter-
views, it was often the case that intcrviewers asked respondents if they wanted
clarification.

As in our studies with human interviewers, clarification took time. “The more clar-
ification a respondent received, the more rime the interviews took. Sessions where
clarification was always provided took more than twice as Jong as sessions with no
clarification or when it was {rarely) respondent-initiated (12,8 versus 5.2 and 4.9 sec-
onds per question, respectively); mixed-initintive clarification took an intermedisse
amuunt of time (9.6 seconda per question).

Respondents rated the sysiem more positively when it was responsive {respondent
of mixed-initiative conditions). When the sysiem was not responsive (no clarification
or clarification always), users wanted more control and felt that interacting with the
system was unnatural. Respondents did not report finding sysiem-initiated clarifica-

ying than respond itiated clarification—which they

tion particularty morte
almost never used.

Overall, these results suggests that enhancing the collaborative repertoize and
diagnostic copability of a speech-intervicwing system can improve comprehension
sccuracy without harming user satisfaction, as long as the system provides help ouly
when it is nocessary. But these improvements come at the cost of increased task
ducation, which maises questions abont the practicality of a system with ouly thest
characteristics in real-world survey situations.
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10.6 MODELING RESPONDENTS’ SPEECH TO PROVIDE
TAILORED CLARIFICATION : MORE

We proposs that systems may be able 10 provide more precisely tailamd clarification
ta respondents by attending to thefr g ling cues in a more nuanced way, We dem-
onstrated thi in an experiment (Bhlen, 2005; Ehlen et aL, 2007) in which we mod-
eled different gronps of respondents’ relevant paralinguistic behaviars. In particu)ar,
the respondent modeling wechniques allowed us to distinguish behaviors more lik:l_);
to signal uncertaintly [rom those that are less likely to 0o 60. Foc exzmple, someone
who regularly says well and uh as part of their daily repertoire is less likely 1o be sig-
naling comprehension difficulty with well or uh than someone who rarely uses them.
A listener who makes this distinction is modeling the individual speaker. The same
kogic can apply to groups of speakers. Older speakers have been shown [0 be less
fluent than younger speakers (e.g., Bortfeld et al., 2001}, and so the same disfluency
rate for a young and old speaker may indicatc different states of onderstanding, ln
other words, the same level of umming might indicate problematic understanding for
a younger npenkcr but ordinary speech for an oldet speaker. We applied this idea to
amomated interviewing by allowing the system to offer clarification on the basis of 2
geacric model (same criteria for all respondents) and a stereotyped model (different
critezia for old and young respoadeats).

One hundred respondents (50 older than 65 years of age and 50 under 40 years of
age), answering 10 questions oa the basis of fictional scenarios, participated in one
of the five kinds of imterviews; No Ciarification, Respondent-Initiated Clarification,
Reqquired Clarification, Generic Respondent Model, and Stereotyped Respondent
Model. The first two kinds of interviews, similar to their namesakes in the Bloom et
al. study, generated the respondent speech that was used for the respondent models.
In the Required Clarification interviews, respondents first answered ach question;
after this they were presented the full definition and could change their response
if they choese t0. These interviews served two functions. First, they provided a test
bed fur the models. In particular, they allowed us 0 ask how precisely the models
predicted comprehension accuracy prior to the definition being presented. Second,
they served as & benchmark of comprehension accurecy, Because definitions were
presented for all questions, responss accuracy under these condirions provided an
wppex bound on the benefits of clarification. In the Generic Respondent Modet in-
tervicws, the system iniiated clarification after certain speech conditions (discussed
1) were met, regardless of respondent characteristics. 1n the Stereotyped Respon-
:l.em mode] interviews, the conditions that triggered the system to provide clarifica-
tion were difforcnt for older and younger respondents,

The respondent models were calculated with ordinary least-squares regression
techniques in which the predicted behavior was response accuracy and the predictors
'len; fillers, hedges, restarts, repeats, repairs, reports, mutters, confirmation pick-
um,? and pawses. While oldet respondems produced mare spoken cues and longer

An example of & confirmetion pickup s “Usually, fifty™ in responss to ¥How many hocs perweek does
Mindy uminlly work st her job?* because it pleks up the term “osually™ &8 8 way of Keeping il in play ;0
thad |t cam be confirmed or negotisted.
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puuses than younger respondents, none of the cues improved l.hr._mpd:l beyond the
predictive ability of pause length. If respondents answered (00 quickly or too slowly,
they were more likely to be incorrect than if they answered within the mu:r_medlmc
{not 1oo slow, not too fast) rangs. (We called this the “Goldilocks” range, in ‘hnnm-
of the “just right” range of porridge temperatures and chair sizes in the “Goldilocks
and the Three Bears” 1ale.) The Gencric Goldilocks range was 2—7.2 seconds. The
Goldilocks range for younger respondents ran from 4.6 to 10.2 secoads an.d for older
respondents it ran from 2.6 o 4.35 seconds. Surprisingly, older people did nol take
Jonger to answer, i general, than did younger people. Rather, the range in which
older respondents wore likely to be accuratc was smaller and faster than for younger
respondsnts, o

Response acouracy (again focusing on complicated scenarios) increased acruss
the different kinds of interviews mach as in the previous study {Bloom, 1599;
Schober et al., 2000): poorest when no clarification was available, .bm.ﬂ when re-
spondents could Tequest clarification but the system could not provide it and beter
still when the systeim could also provide elarification (on the basis ot' .rnudcls or afier
¢cach question). When response acouracy prior 1o the required definition was used to

test the models, 53 percent of the answers outside the Generic Goldilocks range were

inaccurate and 83 percent of the answers outside the Stereotyped Golilocks ranges
were jnaccurate. : )

When the system. actually provided clarification, respoase accuracy |mprqved
reliably (linear trend) from Generic to Steteotyped Respondent Modeling to Req ! d
Clarification (after the definition had been delivered). In fact, the accuracy with
Stereotyped Respondent models wat as high as with Required Clarification, yet the in-
rerviews were reliably faster. It seems that by tailoring clarification to the mpcmdem"s
age group, the clarification was often provided when it was needed and mrel_y when it
was not needed, thas Tinimizing the temporal costs of improving clarification.

10.7 CONCLUSIONS

The data described here guggest in a preliminary way that respondents’ explicit and
implicit cues of their states of comprehension provide exploitable evidence r._hat tele-
phone interviewers and furare telophone inerviewing systems could use to improw
survey data quality. The cues we have investigated are primarily mnveyedllhmugh
language (explicit requests for dlarification, saying something other than & direct an-
swer) and paralanguage {too-long and too-short delays before answes, ums nnd_uhs
inn answers, etc ). But visual cues (gaze aversion, looks of confusion) are patentially
exploitable in telephone interfaces that include visual Information, to the extent that
such coes prove nonredundant with textual and paralinguistic cues.

Of course, much more would need to be known before the findings described hgm
are translatable into practical prescriptions for telephone survey centers; the studies
described here only begin 1o address the larger sut of theoretical and practical ques-
tions that suevey rescarchers of the future will need answers 10, And even for nter-
preting and applying these studies, we should be very clear about several caveuts.

CONCLUSIONS n7

Most of our studies are laboratary-based, relying on small samples of respondents
answering questions about ng itive facts and behaviors, and professional inter.
viewers given brief training in alternate interviewing techniques. How one gener-
alizes from experimental manipulations to actual, large-scale surveys is not at all
siraightforward. Experiments demonstrate that certain phenomena can happen but
pot that they necessarily do bappen under ali circumstances. To clearly map experi-
mental results to large-scale surveys, one must know how often the circomstances
created in the Jaboratory actually occur “in the wild”

We have ¢ d on of respondents’ interpratation of questions (the ex-
tent 16 which their answers refiect the same interpretations as the survey designers),
pather than on other important indicators of data gualiry in surveys, such as response
rates, completion, and break-off rates. Whether the findings will extend beyond the
kb to {arger samples of respondents, different kinds of questions, different inter-
viewer populations, and additional measures of survey quality remaing (o be seen.

Also, the effects of attending to grounding cues are apparent particularly for situ-
awons where the respondent’s circumstances are ambiguous with respect (o (well-
ljaeued) questions, and so the frequency with which this occurs in real-world
sertings places a limit on the utility of our findings, Thus far, the evidence suggests
that these sorts of “complicated-mapping” ci are frequent enough to
worry aboot in broader samples and under more natural conditions—see Conrad
and Schober, 2000; Suessbrick et al., 2005—and that they apply to anitede and opio-
Pl questicm: as well as questions about facts and behaviors, but again we recom.
mend caution in assuming this about every sample of respondents and questions, We
should also note that there ars other potential sources of trouble answering questions
that we have not been investigating: trouble understanding technical terms, trouble
deciding on the response task (£.g., estimate or count?), trouble retrieving answers
from memory, and troubles resulting from ambiguous (polysemous) terms in ques-
tions. Whether the cc ication cues sur ding these other kinds of trouble are
the same as those investigated here is an open question.

In general, we see the findings described here as raising a set of 1ssues that need 10
be explored in much greater detail, and we hope that this discussion helps to prompt
further research along these lines. I particular, we think it would be important
know the following:

(1) How diagrosiic of need for clarification are communication cues across dif
Jerent respondents and ci 7 While we have sesn good evidence across
owr samples thal, for example, respondents use wm morc often in their first tum
after a question is asked when the answer ix likely to need clarification, it is also
clear that there is substantial individual variability in discourse styles, dialects, and
propensity Lo um. The um from a respondent who never swms is presumably informa-
five in a way that an um from a respondent who regulurly ums is oo Gaze aversion
from a steadily gazing respondent is different in meaning than gaze aversion from a
respondent who never looks al the interviewer. To what exient do seasitive interview-
ers already witend to baseline rates of any potential communicative cuc--delay in
responding, reporting, gazing, wmming—as they decide whether to probe or clatify?
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To what extent should jnterviewers be trained to atterd to the individual variability
of such cues, and to what extent should interviewing systems of the future be able to
diugnose the individual variability of such cues?

It is entircly possible that what is a cue of the respondent’s comprehension
gifficulty in one situation reflects a quite different internal state in another situation,
Or, worse, the same cue might indicate differcat states it the same sitaation on
different OCCasions. Consider the “looking away” cue. Because respondents look
away looger in conversational interviews (when interviewers might react to the cng)
than in standardized interviews (when they cannot), looking away would s¢em to be
unier tespondents’ control. But if respondents look away irrespective of interviewers’
ability to react, this would more likely mean that looking away is an involuntacy
reflection of comprehension difficulty.

Ahernatively, Jooking away coukd peflect something other then comprehension
difficulty. [t could indicate. that the respandent is planning what 1o say next and does
nat want to be distracted by looking ab the interviewer (cf, Glenberg ¢t sl., 1998).
Or it could reflect a state Rlmost diametrically opposed to needing help: Looking
away could refleet respondems’ desire to maintain the floor and not surrender it lo
the imterviewer, a CONCETn more in conversational than standardized interviews (sec
the discussion by Clark, 1996, af um aliocation rules, pp. 321-324). Finally, looking
away (or any of the cues we bave suggested reflect compreheasion difficalty) could
indicate ambivalence about answering truthfully, If 2 respondent is concerned that
providing a truthful answer might somehow cause her harm, for example, by con-
fessing to illegal conduct, she might look away of answer less fluently of pause longe
before speaking than if she has no reservations about answering.

(2) How does an interviewer's resp 1o any € cue affect
the respordent’s likelihood of using i17 Presumably, when strictly standacdized -
terviewers ignore explicit requeet for clatification, they reduce the likelitood that
any bot the mos perverse of conversationally insensitive of Tespondents will con-
timue asking for clarification. Does the same ga for more implicit communication
cues? The preliminary cvidence reported here hints that rates of disfluency may well
be sensitive to inlerviewers’ responsiveness (o them, Surely this is nof the sont of
thing that is usder respondents’ conscious control, and it suggests a kind of dyadic
tegulation of individual proccss that is not part of many views of communication.

(3) Are all interviewers equally sensitive to grounding cuss? Alhough reliable
empirical cvidence on this is rare, ordinary intuitions and clinical absecvation of the

general papulation suggest that people can vary substantially in their interpersonal
sensitivity: their empatlry, perspective-taking abiliey, and ability to attend to sabtle
linguistic. coes {see, e.g- Davis, 2005, and cther chapters in Malle and Hodges,
2005; Schober and Brennan, 2003). Presumably, interviewers who are socially tone
deaf do not survive long in the job; ovetly sensitive interviewers, for whom denyiog
requests for clarification may be interpersonally aversive, may also not survive in®
telephonz survey center that requires the strictest of standardized practice. What is
unkriown is the extent to which sensitivity t such cocs is trainabie, or whether adul
language wsers slready have an ingrained repertoire of cues to which they attend th!

) A
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is .es.mm to change. Presumably, there are individual differences in interviewers'
sensitivity to grounding cues (the approach of Hatl and Bernieri, 2001 might aliow
assessment of this kind of skill), which will constrain the effectiveness of training.
In panticular, for interviewers low in sensitivity 1o such cues, the additianal task of
mnitming_ for them may be unrealistically burdensome (see Japek, 2005, for a dis-
cusgm of interviewer burden). Also, external constraints Jike time pressore to finish
interviews may cause cven the most interpersonally attuned interviewers to ignore
potentialty useful cucs.
(4) How fundant are cues? Thus Far, linle is knowa—in
anq int survey interviews—about the extent 16 which visual cues provide infor-
mation distinct from that provided by tone of voice, delay, or the content of what is said.
While one can find clear sxamples where a particular cue seems to be the only indica-
mn{uoubl.e. we just do of know whether a single cue is always sufficiently diagnostic
o warrar_nllmcrventiun by an interviewer or an interviewing system. To complicate
matters, it is possible that different respondents may have different discourse styles:
One respondent’s gaze aversion may always be accompanied by a pause and an um,
while snother's gaze aversion may provide unique dundant information. To the
extent that cues are redundant, interviewers who already have a Jot to atiend to might
be able to rely on the cues in the most easily available ot ble channel
(5) How multifunctional are communication cues? Our approach thus far
has been focused on the cognitive aspects of comprehending questions and how
respondents” disfluencies and other cues provide relevant evidence. But every cue
we have discussed—explicit requests for clarification, reports, hedges, and so on—is
n_.lso a potential indicutor of the respondent’s emotional state, level of irritation, and
JikeJihood of continuing the interview. Respondents could delay or tush responses
oot only because they have trouble understanding the question or have not thought
bard enough, but also because they find a question intrusive, because they feel the

. iaterview has gonc on 100 long, or becouse the interviewers' nonrespongivencss o

a request for clarification is becoming trying. To what extent do grounding cues
also provide evidence about the rapport and emotional alliance between interviewers
and respondents? We suspect that alchough grounding cues and rapport cuck are
fmoel_:lually distinct, in practice they can be quite incertwined. For example, an
imterviewer's apology for the stiliedness of an jnterview (“I'm sorry, 1 can only
repeqt the que.stinn") can be a response 10 cues thar the interview is going offtrack
bothoqaffemve di jons (the respundent’s ft d tone of voice) a5 well ag on
grounding dimensions (explicit and implicit indicators of need for clarification).

As the space of new technologics available for telephony expands, telephone

interviews are beginning to share more features with fece-to-face interviews (sec

SC_lltlbu and Conrad, 2008 as well as other chapters in Conrad and Schober, 2008).
Will additional visual information help improve comprehension and thus data

- quatity? Whittaker (2003) has observed that across various (noasurvey) domaing

there is fitthe evidence in support of the bandwidih hypothesis: the idea that adding

: mual information to speech will improve the efficiency of communication. It may
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be tha the total amount of wsable information about a communicative partner's neag
for clarification is the same with or without video. It remains 1o be scen what the
facts are for surveys with different populations of respondents, with individya)|
and coltyrally variable communication styles, with different domains of questioniny
(senxitive and nonsensitive questions), and with different interviewing agents [h:_
man versus computer) with different capabilities (diagnosing and responding ta re.
queats for clarification versus Jeaving interpretation up o respondents). How thege
questions are answered will heip shape future debates about how telephone inier.
views should be conducted.



SRTIRES TR

b

THE WILEY BICENTENNIAL—KNOWLEDGE FOR GENERATIONS

éacll generation has its unique needs and aspirstions. When Charles Wiley first
opened his small printing shop in lower Maghattan in 1807, it was a generation
of bowndiess potential searching for an identity, And we were there, helping to
define a new American literary tradition. Ovor half a century [ater, in the midst
af the Second Industrial Revolution, it wag # g ion focused on building the
future. Once again, we were there, Supplying the critical scientific, technicﬂ?md
engincering knowledge that helped frame the world. Throughout the 20th
Century, and into the new millannium, nations began to reach out beyend their
own borders and a oew intemational community was born. Wiley wag there,

expanding its operations around the world to enable & global exchznge of ideas, .

opinions, and know-how,

For 200 years, Wilty has been an intsgral part of cach generation's journey,

" enshling the fiow of information and understanding neccasary to meet their needs
and fulfill their aspirations. Today, bold new technologies are changing the way
we live and leam. Wiley will be therc, providing you the must-have knowl g
you need to imagine ncw worlds, new possibilities, and new opporhmities.

Generations come and go, but you can always count an Wiley to provide you the
knowledge you necd, when and where you need it!

w““ " ﬁ( @%‘L %&Téj-é—

WILLIAM J. PERGCE
PRESIENT ANG DHgr EXESuTivic Orrcxm

PETER RODTH WILEY
CHARMAN OF THE BOAmo

Advances in Telephone
Survey Methodology

JAMES M. LEPKOWSKI

Institute for Social Research
University of Michigan

Ann Arbor, MI

CLYDE TUCKER

Bureau of Labor Swtistics
U.S. Deparument of Labor
Washington, DC

J. MICHAEL BRICK

Westat
Rockville, MD

EDITH DE LEEUW

Department of Methadology and

Scatistics
Utrecht University
The Netherlands

1807

@WILEY

2007

WILEY-
INTERSCIENCE

LILLI JAPEC

Department of Research and
Development

University of Stockholm

Stockhoim, Sweden

PAUL J. LAVRAKAS

Nielsen Media Research
New York, NY

MICHAEL W. LINK

Centers for Disease Control and

Prevention
Atlania, GA

ROBERTA L. SANGSTER

Burean of Labor Statistics
0.8, Department of Labor
Washingron, DC

A JOHN WILEY & SONS, INC,, FUBLICATION



