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PRETESTI NG QUESTI ONNAI RES:
CONTENT ANALYSES OF RESPONDENTS' CONCURRENT VERBAL PROTOCOLS

Abst r act

Conventional questionnaire pretesting nethods focus on directly identifying
question defects, such as an anbi guous question. Thi s paper proposes a new
net hod that identifies respondents' cognitive difficulties as they form answers
to survey questions. It entails a content analysis of concurrent verbal
protocols elicited during pretest interviews. The effectiveness of the
net hodology is illustrated with pretests of nultiple versions of the sane
survey. The results are used to illustrate how this nethod yields diagnostic
i nformati on about questionnaire problens and inprovenents. Then, the results
are conpared with the results of observational nonitoring by nanagers. The
findings indicate that a questionnaire pretesting methodology that quantifies
respondents' cognitive difficulties is a useful enhancenment for identifying and
"inproving" defective questions.



| NTRCDUCTI ON

Certain cognitive processes operate when a respondent answers a survey
guesti on. A respondent nust conprehend (i.e., encode) the question, retrieve
information from nenory, weigh the information and form a response. If a
respondent experiences cognitive difficulties, the response to the question nay
contain sone elenent of error. A pretest is a snall, pilot study to determ ne
how a questionnaire can be inproved to mnimze response errors (Converse and
Presser 1986), such as a respondent misinterpreting a question. Questionnaire
pretests can be very inportant because response and other nonsanmpling errors
are the mgjor contributors to total survey error (Assael and Keon 1982).

I ndi vi dual questions can be pretested for an acceptable | evel of response
variation, neaning, task difficulty, and respondent interest/attention. The
overal |l questionnaire can be pretested to assess the "flow' and natural ness of
the sections, the order of questions, skip patterns, timng, and respondent
interest and attention. These tests enable the researcher to identify and
change questionnaire design features, such as vocabul ary, response
alternatives, and skip patterns, to mnimze response errors and non-response
errors.

Convent i onal questionnaire pretesting nethods focus on directly
identifying question defects. For exanple, Hunt, Sparkman and W]Icox (1982)
subj ectively coded question defects, such as anbi guous questions. Thi s paper
proposes a new nethodol ogy that identifies respondents' cognitive difficulties
as they form answers to survey questions. This nethod entails a content
analysis of concurrent verbal protocols elicited during pretest interviews.
The enpirical portion of the paper addresses the followi ng questions: Can a
content analysis of verbal protocols elicited during questionnaire pretests be
used to detect defective survey questions? |s an automatic codi ng schene that
traces respondents' thought processes useful in revising defective questions?

Can quantitative analyses of the coded data identify "inprovenents" in
qguestionnaire phrasing? How do the results conpare with a traditiona
pretesting nethod, observational nonitoring?

The paper reviews relevant prior research concerning questionnaire
pretesting. The next two sections develop a new questionnaire pretesting
net hodol ogy. Then, iterative pretests of different versions of the same survey
illustrate how this method yields diagnostic information about questionnaire
probl ems and i nprovenents. The results are conpared with the results from a

"traditional" pretest of the sane survey that relied on observationa
nonitoring by nmanagers. The remaining sections discusses the situations in
which the new questionnaire pretesting nethodology wll be useful and

appropri ate.
BACKGROUND

Pretesting Strategy

There is very little guidance about pretesting questionnaires. Converse
and Presser (1986, p. 52-75) recommend iterative pretesting with snmall sanple
sizes. Most researchers agree that the first pretest should be adm ni stered by
personal interview, even if the questionnaire will ultimately be adm nistered
by mail or tel ephone. In this "devel opnental " pretest, trained interviewers
adm ni ster an outsize version of the survey instrunent to nenbers of the target
popul ation. After the questionnaire has been revised and eval uated by experts,
Converse and Presser recommend that a "polishing" pretest should be
adm nistered to menbers of the target population according to the intended
survey adm ni stration method.
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In 1983, researchers began col |l aborating on the application of cognitive
psychology to survey research (Jadine, Straf, Tanur and Tourangeau 1984;
H ppler, Schwarz and Sudnan 1987). Subsequently, the National Center for
Health Statistics (NCHS) initiated the use of process tracing nethods to
i nvestigate how question characteristics may affect the recall and estination
strategies used by respondents (Lessler and Sirken 1985; Sirken et al 1988;
Wllis et al 1991). A variety of cognitive research nethods have been used to

pretest questionnaires: concurrent "think aloud" interviews, paraphrasing,
retrospective "think aloud" interviews, confidence ratings, vignettes, response
| atency neasurenents, and sorting tasks (Canpanelli, Martin and Crei ghton 1989;

Jobe and M ngay 1990; Royston, Bercini, Sirken and M ngay 1986; Royston 1987)
The cognitive research nethods that are nost frequently applied to
guestionnaire pretesting entail the elicitation of verbal reports.
Pretesting Tactics
Concurrent protocols can be a rich source of information about
respondents' cognitive processes. However, protocol generation |engthens task
time and it may also change respondents' prinmary processes (Biehal and
Chakravarti 1989; Russo, Johnson and Stephens 1989). Research has not yet
identified the task conditions under which the elicitation of concurrent
protocols wll not disrupt primary processes. Russo, Johnson and Stephens
(1989) suggest that subjects should be trained in verbalization prior to data
collection and instructed to preserve naturalness over conpleteness; non-
directive pronpting by the interviewer should also be nininized.' Pr evi ous
authors have recomended retrospective protocols when they can be taken
i nmredi ately and the processing episode is brief; and denmand effects that woul d
| ead respondents to distort the process do not seemlikely for nost respondents
(e.g., Blair and Burton 1987). However, Russo, Johnson and Stephen's (1989)
study al so raises questions about the veridicality of retrospective protocols.
Canpanelli, Martin and Creighton (1989, p.372) coment about debriefing
guestions and retrospective probes in pretests: "It is sonewhat ironic that we
have docunented the lack of standardization of neaning using standardized
guestions. At the very least, this seens to require us to acknow edge that our
debriefing questions thenmselves nmay be subject to various unintended
interpretations.”
Al though pretests have received little nethodol ogical attention, Hunt,
Spar kman and W1 cox (1982) conducted an early test that evaluated traditiona
net hods of pretesting. They found that subjectively coding respondents
verbalizations was not very successful in detecting defective questions.
Detection rates given the presence of an error were |low, and depended on the
type of error (e.g., |oaded question) and the nethod of pretest (i.e., face-to-
face interviews or telephone interviews). In particular, their research
evidence suggested that concurrent protocols were as ineffective as
retrospective protocols. Surprisingly, nore errors were detected in tel ephone
interviews relative to face-to-face interviews.
Pretest Data Anal ysis
Content anal yses of verbal protocols have been used to study cognitive
processes and responses to survey questions (e.g., Belson 1981; Wber 1985)

but they have seldom been used to pretest questionnaires. There are two
possi bl e approaches to a content analysis of pretest interviews: subj ective
coding and autonatic coding. In subjective coding, a trained coder(s) or

"expert" reads a verbalization or segnent and assigns a pre-deternned code on
the basis of his/her understanding of the text. In automatic coding, a
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conputer finds and marks all the cues predeternmined by the researcher. The
conputer ensures that the underlying vocabulary and inference rules are applied
consi stently. Note that subjective and automatic coding can be applied to

precoded non-verbal cues, as well as verbal cues, that take place during the
pretest interview

Subjective coding is particularly appropriate for testing hypotheses
about specific cognitive processes and how these process affect the formation
of a response. For exanple, it can be used to study how respondents recall
information (e.g., Bickart et al 1990), such as their use of a reference period
or their handling of inaccessible information. Automatic coding is
particularly suited to providing objective descriptions of the content of
respondents' verbal reports. For exanple, automatic coding can be used to
study respondents' ability to understand certain words and phrases or their
ability to retrieve informati on when provided with certain cues. It is also
useful for testing the robustness of a coding schene to changes in vocabul ary
and rules (Ericsson and Sinon 1984). Both coding nethods have limtations.
Subjective coding requires expert interpretation of respondents' verbal
reports. Automatic coding typically relies on relatively sinple coding rules
that do not conpletely capture the richness of verbal reports.

Pretest interviews are typically evaluated by eliciting information from
interviewers, observing the interviews, coding or tallying answers. When
gquantitative analyses of pretest data have been conducted, researchers have
used subjective coding schenes based on the entire verbalization. These coding
schemes are usually based on sone sort of typology of defective questions.
Wlilis et al (1991) detected 39 problems in an health survey questionnaire
concerning assistive devices, and categorized 31% as structural problens and

69% as cognitive problemns. Hunt, Sparkman and WIlcox's (1982) study
subj ectively encoded five types of faulty questions: |oaded questions, double
qguesti ons, anmbi guous  questi ons, i nappropriate vocabul ary, and mssing
al ternatives. An error identification was scored if the respondent nade
coments "which could help in recognizing the error” (p. 272). Most pretests
rely on observational nonitoring -- i.e., coding the verbal interactions

between the interviewer and the respondent as the interview takes place (e.g.,
Bercini 1989; Cannell and Oksenberg 1988; Mrton-WIIlians and Young 1987).
METHODOLOGY

The available research evidence indicates that current questionnaire
pretesting nethods that attenpt to directly identify question defects are
effective in identifying sone types of defective questions, but not others. An
emerging thenme in discussions of pretesting is that a devel opnental pretest
shoul d use cognitive research nethods to trace a respondent's thought processes
as he/she forns an answer to a survey question. This section proposes a new
qguestionnaire pretesting nmethod and discusses how it mght be conpared wth
tradi tional pretesting nethods.
Identifying Cognitive Difficulties

The core of the proposed questionnaire pretesting nethodology is a coding
schenme that identifies respondents' cognitive difficulties arising during the
response process. Researchers have proposed a variety of cognitive nodels of
the response process (e.g., Kuncel 1981; Rogers 1973; Turner and Fiske 1965;
Schwarz 1990; WIIlis 1991). The coding schenme used in this study is based on a
conceptualization of the attitude formation process devel oped by Tourangeau
(1984, 1987; Tourangeau and Rasinski 1988). Tourangeau proposed that the
respondent's answer to an attitude question is the product of four stages or
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nacr oprocesses: conprehension of the question, the retrieval of relevant
beliefs and feelings from nenory, the weighing of information to form a
judgnent, and the sel ection of an appropriate response alternative.

The objective of the coding schene is to trace cognitive processes and
responses as the respondent fornms an answer, so the appropriate unit of
analysis is a speech burst or utterance -- rather than the conplete response to
a question. Respondents' speech can be segmented into speech bursts using
short pauses, intonation, and syntactical narkers as cues. Speech bursts can
be subjectively or autonatically encoded depending on the goals of the pretest.

In general, the research questions addressed by a devel opnental pretest are
relatively basic: Does the respondent understand the question? Is it
difficult for the respondent to recall the appropriate informati on? Can he/she
give an answer to the question? These research questions can be answered with
descriptive infornmation concerning respondents' verbal reports. Hence, this
study codes respondents' speech bursts with an automatic, rather than a
subj ective, coding schene.

Devel opnent of the Codi ng Schene

The coding schene was developed in two pilot studies because autonatic
codi ng schenes have not been used in prior pretests. The first pilot study
devel oped seven coding categories that corresponded to response errors
associated with three of the four nacroprocesses: conpr ehension, retrieval
and eval uation/judgment (Bolton 1991). It involved face-to-face pretest
interviews with 21 residential telephone conpany custoners during 1989. The
codi ng schene was created from the donain of verbal protocols elicited during
these interviews. Each coding category consisted of lists of word strings or
non-verbal cues (e.g., a pause) postulated to be indicators of the underlying
nmacroprocess. The coding schene was iteratively revised by three investigators
that reviewed the coded transcripts. Utimately, the coding categories were
used in a content analysis of respondents' verbalizations, and the results were
used to identify defective questionnaire itens.

A second (unpublished) pilot study was conducted to revise the coding
scheme and to develop categories to reflect response difficulties (Bolton and
Bronkhorst 1990) -- that is, respondents' inability to provide an answer. As
before, face-to-face interviews were conducted with 50 residential telephone
conpany custoners to pretest a (different) survey. Again, an iterative process
was used to revise and test the coding schene. One of the seven categories
used in the first pilot was dropped, three categories were added and two coding
categories were revised by "narrowi ng" the domain of key words and strings
(i.e., nore restrictive strings).

The coding schenme ultinmately consisted of nine categories: five verba
categories and four nonverbal categories. The five verbal categories are shown
in Table 1; the four non-verbal categories are questions, pauses, broken
utterances and unintelligible utterances. The coding schene does not provide
codes for all segnents because it is not intended to conpletely describe the
processing strategy of a respondent. There may be sone overlap between codes
that identify different information processing difficulties. However, codes do
not have to wunanbiguously associated with a specific processing problens
because the pretesting nethodology relies on nmultiple codes to identify each
pr obl em As described below, factor scores are created for each processing
difficulty, so that each processing problemis identified on the basis of all
ni ne codi ng categories.




Table 1 here

Codi ng Cat egori es

Conpr ehensi on. A question is defective if the respondent's
interpretation does not nmatch what the researcher intended (Belson 1981
Schwarz 1990). A respondent's ability to conprehend a survey question should
be facilitated when the survey provides contextual information, such as
bridging statenments, a l|ogical sequence of questions, groups of related
guestions and explicit (perhaps |engthy) questions (Tourangeau 1984). For
exanple, oral presentation -- rather than witten presentation -- of |engthy

questions (i.e., with nmany qualifiers) may cause conprehension problens. The
"best" measure of conprehension difficulty in the pilot studies was a nonverba
cue, nanely an interrogative inflection or question by the respondent. A
second neasure of conprehension difficulty was provided by a category of verbal
cues related to respondents' requests to the interviewer to repeat or clarify a

qguestion, such as "Repeat the question" and "Say that again." This category
was new y devel oped for this study.
Retrieval. Surveys frequently elicit nenory based (rather than stinulus

based) judgnents that necessitate the retrieval of information (rather than
earlier judgnents). A respondent's ability to retrieve infornmation depends on
whet her the cues provided in the context of recall match the cues avail able
during coding. The respondent's failure to retrieve information can occur when
the relevant information was not stored in long term menory, it cannot be
retrieved from available cues, or it is difficult to distinguish fromrelated
i nformation (Tourangeau 1984; Schwarz 1990).
This study utilized three coding categories for retrieval difficulties.
A pause (greater than 3 seconds) is a non-verbal cue that nay indicate nore
than one cognitive processing difficulty. Since the pilot studies found that
pauses were associated with coding categories that included verbal cues that
i ndicated that respondents had difficulty recalling infornmation, a pause was
considered a coding category for retrieval difficulties. A second category,
| abel l ed forget, consisted of word strings such as "I forget" and "I can't
recollect." In the pilot study, respondents uttered verbal cues from the
forget category less often in response to a question that supplied contextua
cues than in response to a simlar question that did not (Bolton 1991). This
study investigated the role a third coding category, the broken utterance.
Thi s non-verbal cue is characterized by a speaker stopping in md-utterance and
beginning a new utterance (e.g., "l've never -- oh, | renenber"). A broken
utterance nmay indicate changes in thought processes, such as sudden retrieval
of information from nmenory or a shift froma retrieval to a judgnment process.
Survey questions that elicit broken utterances are likely to be questions for
which the respondent's "top of mnd" and "in depth" responses are different
They are wusually nore suitable for an in-depth interview or a nail
qguestionnaire than for a tel ephone interview
Judgnent . There is considerable evidence that respondents' |judgnent
heuristics and biases nay lead to response errors (Schwarz 1990). In studies
of the processing strategies used for behavioral frequency questions
resear chers have observed that respondents' verbalizations are characterized by
statenents of wuncertainty (e.g., Blair and Burton 1987). Thi s observation
suggests judgnent difficulty may be captured by a category of verbal cues that
i ndicate the respondent's |ack of confidence in his/her answer to the question.
In both pilot studies, words such as "maybe," "perhaps," or "probably," were
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cues that the respondent |acked confidence about how to answer the question. A
second category of <cues that nay indicate a respondent is experiencing
cognitive difficulty in forming a judgnent is the unintelligible utterance
(e.g., "um" "er"). However, they nmamy also be associated with other non-
verbal i zed processes (e.g., retrieval processes or internal conputation) or
speech particulars (i.e., vernacular).

Response. A respondent may understand a question and be able to retrieve
and evaluate information from nenory, but he/she nay not be able to fornulate a
response. For exanple, double questions, anbiguous questions and questions
with mssing alternatives can lead to response difficulties (Payne 1951). The
second pilot study indicated that respondents tended to utter verbal cues such
as "can't say" or "don't know' to articulate such difficulties in fornulating
responses. In addition, respondents nay experience multiple infornation
processing difficulties that culmnate in response difficulty.
Conparing with Traditional Pretesting Methods

The precedi ng paragraphs have proposed a new pretesting nethod based on

the automatic coding of verbal and non-verbal cues. It is difficult to conpare
this nethod with traditional nethods because "we have alnobst no rigorous
knowl edge about how to pretest" (Presser 1989, p. 35). Subj ectively coded

pretest interview data should be a natural basis for conparison wth
autonmatically coded pretest data. However, nost subjective coding schenes have
been devel oped to test hypotheses about processes(e.g., Blair and Burton 1987),
not to pretest questionnaires. There are very few studies that describe a
rigorous subjective coding schene for pretesting and they are difficult
generalize to other study contexts. Wllis et al's (1991) study relies on
i ntensive verbal probing (e.g., "Wat does the term abdonen nean to you?").
Hunt, Sparkman and W/l cox's (1982) coding schene is relatively narrow in scope
because it was developed for five types of artificially generated, defective
qguesti ons. Hence, observational nonitoring -- that is, subjective coding in
"real tinme" rather than using transcripts and/or audiotapes -- was selected as
the basis of conparison.''

oservational nonitoring was originally used to nonitor and evaluate

interviewer performance (Cannell, Lawson and Hausser 1975), but it has
subsequent |y been used to i nvestigate respondent -i nt ervi ewer ver bal
interactions (e.g., Cksenberg, Cannell and Kalton 1991). It is a "traditional"

pretesting method with well-established coding schenes for verbal behavior.
oservational nonitoring has several desirable features in comon with the

proposed pretest nethodol ogy. It relies on concurrent verbal protocols and
(typically) utilizes a coding schene for respondents verbal behavior that is
organi zed around cognitive processes. Hence, automatic coding and

observational nonitoring can be applied to identical pretest interview data to
nake i nferences about cognitive difficulties and detect defective questions.
AN | LLUSTRATI ON
A study was designed to address the foll ow ng research questions.
1. Is an automatic coding schene based on verbalizations elicited during
pretests useful in identifying the information processing difficulties
that arise as respondents formanswers to survey questions?

2ls a coding schene that traces information processing difficulties useful in
detecting defective questions?

3. Can the information provided by a content analysis of respondents



verbal i zations be used to identify superior or inferior questions?

4, How do the results produced by this nethod conpare with the results of
obt ai ned from observational mnonitoring?

The first three questions are investigated by applying the proposed pretest
net hodol ogy and analyzing the results to nake inferences about respondents'
cognitive difficulties and to identify defective questions. The fourth
question is investigated by conparing these results with the results from
observati onal nonitoring. These questions are addressed by a study in which
GIE pretested three different versions of its business custoner survey. The
foll owi ng paragraphs describe the background of the survey, the design of the
study, the nethod of «collecting pretest interview data, and the coding
procedures used for both automatic coding and observational nonitoring.



Backgr ound

GIE regularly conducts custoner satisfaction surveys that are
adm ni stered over the tel ephone. |In 1989, as part of revisions and pretests of
GIE's residential surveys, GIE conducted the two pilot studies that devel oped
the automatic coding schene. In 1990, the entire pretest nmethodology was

evaluated in two pretests that evaluated different versions of GIE s business
customer survey. The first pretest used the split-ballot nethod to conpare the
current version (CV) of the questionnaire with a proposed revision (RV). The
CV of the questionnaire had been used by GIE for four years. The RV had been
prepared to correct certain question defects identified by managenent. Based
on the results of this pretest, additional question defects were identified and
a new version (NV) of the questionnaire was prepared. The second pretest
evaluated the NV and tested alternative wordings of certain questions using the
split ballot nethod
Data Col | ecti on Procedures

Tel ecommuni cati ons deci sion-nmakers in small businesses were recruited to
participate in personal interviews. In the first pretest, one-on-one
interviews were conducted with 28 custoners at focus group facilities in Dallas
and Los Angeles. Thirteen custoners were admnistered the CV and 15 custoners
were administered the RV. In the second pretest, one-on-one interviews were
conducted with 30 custoners at focus group facilities in Los Angeles. All
custormers were administered the NV. For certain questions, 15 customers were
asked one wording and 15 were asked an alternate wording. The snmall sanple of
58 custoners (in total) is consistent with traditional pretesting practice.

Experienced interviewers adm nistered the questionnaires after receiving
one day of special training. They were trained to elicit concurrent protocols

by strictly following the questionnaire, providing reinforcenent, and
backchannel ling.''' The interviewers began by reading task instructions for the
elicitation of concurrent protocols. These instructions are simlar to the

instructions used in other contexts (e.g., Ericsson and Sinon 1984, p.376);
they ask the respondent to "constantly think aloud while you are deci di ng about
your answers." Then, the interviewer adnmnistered tw practice ratings
questions simlar in format to the actual survey questions.

The introductory sentences of the survey provided the transition to the

actual survey questions. An exanple of a survey question is the follow ng:
"Qverall, how would you rate the quality of teleconrunications GIE has provided
to your conpany over the past three nmonths? Wuld you say A for excellent,

or F for poor?" The interviewer used the phrases "Remenber, |'minterested
in what you are thinking," and "You're doing a good job of thinking aloud"
prior to every second question to reinforce the respondents' behavior. The

interviewer did not use any intensive probes. The interviews lasted 45 to 90
m nutes, and they were audi otaped for subsequent anal ysis.

GIE executives watched the pretest interviews from behind one-way
mrrors. After the first pretest, they becane interested in fornally recording
their inpressions. Consequently, two nanagers nonitored the pretest interviews
and recorded the occurrence of certain predefined verbal behaviors during the
second pretest (i.e., of the NV) only. They were trained in observational
nonitoring techniques at a one-day practice session that included instructions
about how to use an observational nonitoring form opportunities to code pre-
recorded (audiotaped or videotaped) interviews, and feedback on their
performance. Since practice sessions indicated that reliability was reasonably
hi gh, a single coder was assigned to nonitor each interview'"



Codi ng Procedures
(observational Mnitoring (OM. The OMtechni ques used at GIE are simlar
to traditional pretesting nmethods in that respondents' entire verbalizations
are subjectively encoded. The coding schene is simlar to other OM coding
schenmes used in pretesting (e.g., Bercini 1989). Four codes are used to record
the respondent's behavior; two are used to record the interviewer's behavior;
and one code is used to record "nanagerial issues." Since this study concerns
problems with questions (rather than interviewers), it focuses on the four
respondent codes.
*Conprehension difficulties are coded whenever a respondent experiences
difficulty in understanding a question.

*Retrieval difficulties are coded whenever a respondent says they can't
remenber or pauses for nore than three seconds during speech

*Judgnent difficulties are coded whenever a respondent nmkes comments about the
qguestion, such as remarking on the difficulty in answering a questions or
on the simlarity of two questions.

*Response difficulties are coded whenever a respondent gives an inadequate
answer or replies "don't know," "can't say," etc.

The NV pretest interviews were coded by managers as the interviews took
pl ace using a paper version of the questionnaire in which codes were listed in
the left hand margin. This design allows the coder to follow the questions
The codes are quickly and easily tabul ated. The percentage of respondents
experiencing a particular cognitive difficulty for a given question is obtained
by dividing the nunber of respondents for which the relevant category was coded
by the total nunber of respondents.

Automatic Coding (AC. A subset of questions were selected for detailed
anal ysis. Audiotapes of the custoners' responses to these interview questions
for each version of the questionnaire (i.e., C/, RV and NV) were transcribed
into electronic form and the transcripts were segnented for analysis. The
respondents' speech was segnented using short pauses, intonation, and
syntactical markers (for conplete phrases, clauses or sentences) as cues.
Since the subjective precoding of sinple non-verbal cues tends to be highly
reliable, a single coder reviewed all audiotapes and inserted narkers for
guestions, pauses (greater than three seconds), broken utterances and
unintelligible utterances." Then, Mller and Chapman's (1982) conputer
program Systenatic Analysis of Language Transcripts (SALT) was used to nark
the occurrence of the nine coding categories. The nechanics of automatically
coding interviews with SALT are described in detail elsewhere (Bolton and
Br onkhor st 1991).

SALT determ ned whether each segnent had any cues corresponding to each

of the nine categories. This information provided an indicator of the
occurrence of the processing problem (i.e., yes/no). It was also used to count
the frequency of each category code for each answer by each respondent. This

frequency was divided by the total nunber of segnents spoken by the respondent
to answer the question, yielding a neasure of the intensity of the processing
pr obl em This division creates a statistic that |ies between zero and one.
For exanple, a respondent mght pause three times during 10 segnents uttered in
response to a particular question, yielding an occurrence neasure of 1.0 and an
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intensity nmeasure of 0.30. Note that both the occurrence and intensity
neasures adjust for the fact that some respondents are nore verbose than
ot hers.

Dat a

An observation described the respondent's identification nunber, the
guestion answered, and the version of the question: Cv, RV, or NV), the
occurrence and intensity nmeasures associated with each of the nine AC
categories, the nunber of segnents spoken by the respondent, and the OM codes
(for the NV only). Table 2 shows the average val ues of each of the eighteen AC
neasures for respondents' answers to eight questions. Since skip patterns
dictated that sone custoners were not asked certain questions, these average
values are calculated from (58 x 8 - 48 =) 416 observations. The average
customer spoke nine segnents in response to a question from the interviewer,
suggesting that custoners had little difficult "thinking aloud." The
occurrence neasure for the "Questions" category shows that 19% of the
respondents used an interrogative tone of voice (i.e., asked the interviewer a

question). This percentage seens renarkably high -- indicating that
respondents nmay be experiencing conprehension difficulties wth «certain
qguesti ons. The intensity measure for the "Questions" category (3% is
relatively low in conparison wth other categories -- indicating that

respondents usually asked one question, rather than multiple questions. The
| ower half of Table 2 shows the percentage of respondents assigned each of the
OM codes for the eight questions fromthe NV. For exanple, 35% of respondents'
answers were coded as indicating response difficulties. This value is
rel atively high, suggesting that nany respondents gave inadequate answers.

PRELI M NARY ANALYSES

This section describes prelimnary analyses of the automatically coded
pretest data and explains how to interpret the results. An exploratory factor
analysis is conducted to investigate the underlying dinensions of the coding
categories. The resultant factor scores are used in an analysis of variance to
provi de di agnostic information about superior or inferior questions.
Factor Anal ysis

A factor analysis was conducted to determ ne whether respondents' coded
verbalizations reflected a smaller subset of underlying cognitive difficulties.
The nine "intensity" variables were subjected to a principal conponents
analysis with a varinmax rotation. This analysis identified four independent
factors with eigenval ues greater than one that explai ned 56% of the variance in
the original nine categories." (See Table 3.) Consistent with the pilot
studies (Bolton 1991), the questions and repeat categories l|oad heavily on
factor one. This factor was |abelled COWREHENSI ON difficulties. The new
codi ng categories, can't say and don't know, |oad heavily on the second factor.
This factor was |abelled RESPONSE difficulties. Consistent with the pilot
studies, the confidence category l|loads heavily on a separate factor. A new
category of non-verbal <cues, unintelligible utterances, is also highly
associated with this factor. Hence, the third factor was |abelled JUDGVENT
difficulties. The pause and forget categories load on the fourth factor,
| abel led RETRIEVAL difficulties. This result is simlar to the pilot study,
except that the forget loading is |low here. Broken utterances are also highly
associated with this factor. This result is consistent with the notion that
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broken utterances can indicate the sudden retrieval of information from nmenory.

In general, the factor analysis results are remarkably "clean." Pauses
unintelligible utterances and broken utterances mght be expected to |oad
highly on nore than one factor because they could reflect nore than one
information processing problem but they do not. The results for
COVPREHENSI ON, RETRI EVAL and JUDGVENT factors are simlar to the first pilot
study results, despite the fact that this sanple (business custoners) is
different from the pilot study sanple (residential custoners). This finding
suggests that the coding categories are relatively generic and mght be used in
ot her studi es.

Interpretation

The next stage of the analysis investigated whether a content analysis
based on the coding schene could be used to detect defective questions and
provi de diagnostic information. It focused on four questions (shown in Table
4) in which the phrasing was altered between the three versions. The wording
changes could be dramatic (@) or subtle (Q). Since a pretest entails
responses to nultiple questions of varying difficulty, managers and researchers
will be interested in conparing the results for a particular question with the
results for some "base case" (such as all other questions in the survey). They
can inspect the magnitudes of the AC occurrence and intensity neasures, or they
can factor analyze the intensity neasures and conpare the average factor
scor es.

Custoners' responses to different versions of the four questions can be
described by factor scores generated to represent the four types of cognitive
difficulty: COVPREHENSI ON, RETRI EVAL, JUDGVENT and RESPONSE. The factor
scores for each cognitive difficulty were standardized to have a nean of zero
and a standard deviation of one. The average factor scores for each version of
each question are shown in Table 5. H gher values of the AC occurrence and
intensity neasures or the factor scores for a particular question indicate that
respondents generated nore verbal and non-verbal cues indicating difficulties

with the question. As a rough heuristic, a value is "high" if it is two
standard errors above the overall nean (i.e., above the nean val ue across all
qguestions). Recall that the nean factor score across all questions is zero

Since the standard error of the nean is about 0.23 in this study,"”' an average
factor score of (2 x 0.23 =) 0.46 or higher indicates a potentially defective
qguestion. For exanple, the average COVPREHENSI ON factor score for the CV of B3
is 0.9135 which is nore than two standard errors above the nean of zero.
Hence, these data indicate that respondents experienced relatively nore
COVPREHENSI ON difficulties for the CV of @ than for other questions. It is
al so possible to conpare the average factor score for a particular question to
anot her factor score for the same question. For exanple, since the average
COVPREHENSI ON score for the CV of @B is 0.9135 and the average RESPONSE score
is -0.3101, respondents seem to have experienced nore COVWREHENSI ON
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difficulties than RESPONSE difficulties for this question.
Anal ysi s of Variance

Since this study tests alternative versions of the sane question, it is
al so possible to conpare the average factor score for a particular question to
the average factor score for another version of the sane question. Relatively
large differences (greater than two standard errors) between factor neans
i ndicate that respondents experienced different | evel s of cognitive
difficulties. For exanple, since the average COVPREHENSI ON score for the CV of
@ is 0.9135 and the average COVPREHENSI ON score for the NV of @ is -0.2875,
respondents are clearly experiencing nore COVWREHENSION difficulties with the
CV than the NV. An analysis of variance (ANOVA) can also be used to test the
hypot hesis that the factor nmeans are equal for different versions of the sane
question.”''' One-way ANOVAs were conducted for each set of factor score neans
for each question. The null hypothesis that the factor means are equal across
versions (CV/RV/NV) was rejected by an F test for 69% (11/16) of the ANOVAs (p
< 0.15) -- inmplying that there are differences in the average factor scores
across different versions of the four questions. This finding is rather
surprising because: (1) the versions of each question were designed to produce
simlar responses, albeit with different phraseology; (2) the small business
customer population was expected to be reasonably honbgeneous; and, (3) the
sanple sizes are relatively small so that only large differences can be
det ect ed.

The statistics reported in Table 5 are interpreted in the follow ng way.
For exanple, an F test of the null hypothesis that the CV and NV of B (data
comuni cations) have equal factor neans is rejected (p < 0.05) for two of the
four factors: COWPREHENSI ON, and RETRI EVAL. |nspecting the neans for these two
factors, it can be seen that respondents have higher average COVPREHENSI ON and

RETRI EVAL scores with the CV than with the Nv. In general, a lower factor
score inplies fewer difficulties associated wth associated wth that
particul ar nacroprocess. Hence, the NV of @B appears to be the "better"

version in the sense that it vyields significantly fewer cues indicating
conprehension and retrieval difficulties.

When there are nmore than two versions of a particular question, Scheffe's
nmul ti ple conparison test was used to determ ne which versions had significantly
different factor neans. The Scheffe test requires larger differences between
neans for significance than nost other tests, and it is applicable to groups
for which sanple sizes are unequal. Since the sanple sizes in this study are
rather small, all Scheffe tests used a significance level of 0.15. The right
hand colum of Table 5 shows which versions of each question had significantly
different factor score neans according to the Scheffe test. For exanpl e,
respondents have higher COVWPREHENSI ON and RESPONSE scores with the RV of 4
(installation) than the Nv1. They al so have hi gher COVPREHENSI ON and RETRI EVAL
scores with the RV of 4 than NV2. Hence, the test results suggest that Nv1
and NV2 are "better" versions than the RV.

RESULTS
This section presents the results fromautomatic codi ng and observati onal
noni toring. It describes how nmanagenent selected the "best" version of each

qguestion using the AC results. Then, it conpares the OM and AC results for the
NV of the questionnaire. Lastly, the inprovenent in the survey is assessed.
Aut omati ¢ Codi ng Results

Question One. QL (overall quality) was a key survey item intended to
elicit a global evaluation of the conpany's service quality. In exploring
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potential revisions to this question, the conpany wanted a sinple question that
inplied a broad definition of service. Respondents' answers to the NV were
characterized by higher JUDGVENT scores than their answers to the CV. The two
versions of this question are identical except that the NV uses the broader
term "t el econmuni cations services" rather than "tel econmmunications."” The
broader term seens to create judgnent difficulties for small business custoners
(unlike large business custoners) that have not used nany teleconmunication
services (e.g., data comuni cations, nai ntenance).

Respondents' answers to the NV were characterized by higher RETRI EVAL
scores and | ower RESPONSE scores than their answers to the RV. Since the NV
contains a reference period ("over the past three nonths") as well as the term
"t el ecommuni cations services," it appears to shift respondents' efforts towards
retrieval processes ("can't renenber") and away from response processes ("don't
know") . The reference period apparently encouraged custoners to nake nenory
based, rather than stinmulus based, judgnents for Ql. Managenent preferred to
obtain a nenory based judgnment, so the current wording of the question that
included the sinple term "teleconmunications" and a three-nonth reference
peri od was retained.

Question Two. Local tel ephone service is a nmonopoly in which custoners
are unable to choose anong suppliers. Managerment was particularly interested
in alternative ways of asking about the hypothetical situation in which
custoners could choose anong suppliers. Respondents' answers to the CV and the
RV of @ (recommend) are characterized by |ower JUDGVENT scores than their
answers to the Nv. This result is consistent with the general notion that
short, sinple questions are preferable. Respondents' answers to the RV have
hi gher RESPONSE scores than their answers to the NV. This result seened to be
due to problematical wording in both the CV and the RV because they ask
custormers "would you recommend" rather than asking about choice. Managenent
deci ded that none of the three versions of this question were acceptable.

Question Three. Managers had considered B (data comunications) to be
very straightforward. However, after the first pretest, they realized that
busi ness custoners were experiencing considerable difficulty wth this
gquestion. The second pretest investigated a new version of the question that
defined data communi cations using terns that customers had enpl oyed during the
first pretest. Table 5 shows that respondents’ answers to the NV had | ower
COWPREHENSI ON and RETRIEVAL scores than the CV. Respondents apparently
experienced nuch less difficulty with the NV because it provided a richer set
of retrieval cues. Managenent concluded that the NV was a superior question.

Question Four. & was intended to determ ne whether the customer was
sufficiently know edgeabl e about installation services that he/she could answer
a sequence of nore detailed questions. Managenment was dissatisfied with the CV
and experinmented with alternative wordings that asked about know edgeability
wi thout inplying personal contact with the installer. The null hypotheses that
the COVWPREHENSI ON, RETRI EVAL, JUDGMENT and RESPONSE neans were equal across
versions were rejected (p < 0.15). NV2's phrasing (i.e., "responsible for
nmanagi ng") seens dramatically different from the phrasing of the other three
versions (i.e., "famliar with"). However, the Scheffe test results indicated
that the RV's phrasing (i.e., "famliar with the nore general aspects") is
associated with cognitive difficulties. Respondents' answers to the RV had
significantly higher COWREHENSI ON and RESPONSE scores than their answers to
the NV1. Respondents' answers to the RV had significantly hi gher COVPREHENSI ON
scores and significantly |ower RETRIEVAL scores than their answers to the Nv2.
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(Perhaps conprehension problens stop custoners from attenpting to retrieve
i nformation.) These results suggested that the RV and NvV2 versions of the
guestion were unacceptable. Al though the average factor scores for the CV and
the NV1 were not significantly different, the respondents' answers to the NV1
have | ower COVWPREHENSI ON, JUDGMVENT and RESPONSE scores. Hence, this version of
t he question was sel ected by nanagenent.
(oservational Mnitoring Results

Table 6 displays the OM results for the NV. The right columm shows the
percentage of interviews that were coded with each type of difficulty for each
of the four questions. For exanple, 20% of respondents experienced
conprehension difficulties on the NV of QL (overall quality). For conpari son
purposes, the mddle three colums of show describe the automatic coding (AC
categories (e.g., forget, pause, and broken), the percentage of respondents
that were automatically assigned each code for the NV (e.g., 20% of the
respondents were autonatically assigned the pause code for @Ql) and the
associ ated factor score (e.g., 0.31 for the retrieval factor).

The percentage of custonmers experiencing difficulty wth specific

guestions can be conpared to identify superior or inferior questions. As a
rough heuristic, managers considered OM percentages greater than 15% to be
"high." Smal | percentages (0-5% of respondents experienced conprehension

difficulties with the NV of questions three and four, whereas |arger
percentages (14-20% of respondents experienced conprehension difficulties with
the NV of questions one and two. Apparently, questions about specific aspects
of service are easier to conprehend than questions designed to elicit gl obal
eval uati ons. Although a high percentage of respondents (34-43% gave
i nadequate answers to the first three questions, these results nmay be an
artifact of the concurrent protocol technique. The elicitation of concurrent
protocol s may be encouragi ng open-ended responses.

There is some agreement between the AC and OMresults.'”® For exanple, AC
results show that @ (recommend) has high levels of judgnent difficulties
(i.e., unintelligible utterances and cues that respondents |acked confidence);
OM results also indicate high levels of judgnent difficulties. However,
overal | consistency between AC and OM results seens to be |ow For exanpl e,
al though AC counted a significant percentages of pauses (20% and broken
utterances (23% in respondents' verbalizations for QL (overall quality), OM

did not identify any retrieval difficulties (0%. As shown in Table 7, the
correlation between the AC factor scores and the OM codes for conprehension
difficulties is 0.48 (p < 0.01) across the four questions. However, ot her

statistically significant correlations seemto arise fromthe coders' tendency
to record any respondent difficulty as a conprehension difficulty.

Correl ati ons between the AC factor scores and the OM codes can be |ow

even when the raw percentages are simlar. For exanple, consider the OM
results for the installation question. NV2 seens to slightly domnate NV1
because the latter has a higher percentage of judgment difficulties. Thi s

result is consistent with the raw percentages obtained from AC However, the
JUDGVENT factor scores give the opposite result, indicating that NvV1 is
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superior to NV2 (although the difference is not statistically significant at p
> 0.15). This apparent contradiction between the raw percentages and the
JUDGMVENT factor scores (both produced by AC) is due to the way that the factor
scores are calculated. The factor scores are wei ghted conbinations of all nine
AC categories. Hence, AC results reflect nore subtle differences in custoners'

responses.
Assessi ng Survey | nprovenent

Inmprovenrent in the survey can be quantified as follows. GIE had
originally intended to replace the current version (CV) of the survey with the
revised version (RVY). Custoners' cognitive difficulties with the revised

version of the survey can be neasured by the factor scores. The left side of
Table 8 shows the average factor scores for the revised versions of the
following three questions: over al | quality, data comunications and
installation. After the two pretests, GIE decided to use the Cv of Ql, the NV
of B (data communications) and the NV1 of 4 (installation). Al versions of
@ were rejected, so this question is excluded fromthe analysis. Custoners'
cognitive difficulties with the "final" versions of the questions are neasured
by the factor scores shown on the right side of Table 8. The average
COVPREHENSI ON, JUDGMVENT and RESPONSE scores are alnost one standard deviation
lower in the final version of the survey. (Recall that the standard devi ation
of each factor score is one.) The RETRIEVAL score is slightly higher because
GIE elected to retain the current version of QL (overall quality) which
includes a reference period. (Recall that nmnagers wanted to encourage
custonmers to nake nenory based judgnents for QL.) Overall, the results show
that the final version produces fewer cognitive difficulties for respondent.

Anot her way of assessing survey inprovenent is to exam ne the accuracy of
customers' responses. Managers could verify the accuracy of custoners' answers
to B by examining the internal consistency of their answers or by checking
conpany records to determne whether a custoner has subscribed to data
comuni cations services from GIE The following transcript of a custoner's
answer to the CV of @ illustrates inconsistency within a response. (Each new
line denotes a new segnent; ">" denotes a broken utterance; and "(uh)" denotes
an unintelligible utterance.)

No.

You nean data services.

we do have data services but not from GIE.

GTE provides the line.

t he tel ephone Iine.

W use the line for data services, that's it.

we don't.>

it's not.>

GTE does not provide us with any (uh) |ike nodens.
conputer nodens or anything like that.

They provide us with a line.

we use that line for a conputer nbdemto comunicate.
That's it.

The custoner reported that her conpany uses a conputer nodem to send data to
another location (inplying that her firm uses GIE s data conmunication
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services/lines) and yet she answered @B in the negative. Hence, she nmde a
response error. Several custoners gave internally inconsistent answers that
indicated a response error when responding to the CV of @3, whereas no
custormers did so in responding to the NV of (B. Hence, nanagers concl uded t hat
the NV produced nore accurate responses -- confirmng the AC results. Si nce
the results from checking the internal consistency of answers to B were very
clear-cut, GIE did not check business custoners' records. Q her questions in
the survey elicit opinions, so they are not objectively verifiable from
checking internal consistency or conpany records.

DI SCUSSI ON
Is an automatic coding schene based on verbalizations elicited during pretests
useful in identifying the information processing difficulties that arise as

respondents formanswers to survey questions?

The results of the factor anal ysis denonstrate that the coding schene was
useful in identifying cognitive difficulties that arise as respondents form
answers to survey questions. The factor analysis identified four independent
dinensions of cognitive difficulties that were |abelled COVWREHENSI ON,

RETRI EVAL, JUDGVENT and RESPONSE. It isn't possible to unanbiguously Iink
these four factors with the cognitive processes underlying answers to survey
guestions that have been proposed by Tourangeau and others. However, these

four factors have good face validity and, since eight of the nine coding
categories |loaded heavily on one of the four factors, there is evidence of
convergent and discrimnant validity. Furt hernore, these nmcroprocesses are
relatively stable across different respondents (i.e., busi ness versus
residential custonmers) and content dormains (i.e, different surveys wth
different questions). Although further work is necessary to develop a richer
AC coding schenme (e.g., to better discrimnate anong recall and judgnent
difficulties), this information is much nore detailed than the information
provi ded by conventional pretesting nethods.

Is a coding schene that traces information processing difficulties useful in
detecting defective questions?

The ANOVA results denonstrate that the coding schene can be used to
di stingui sh anong different versions of the same question. It is possible to
identify and inprove defective items by replacing questions wth which
respondents experienced higher levels of cognitive difficulty wth Iless
difficult versions. It is also possible to make general statenents about the
cognitive effort associated with different questions. For exanple, respondents
seem to have higher RESPONSE scores with generally worded questions and higher
JUDGMVENT scores with specific questions. This finding suggests that nore
speci fic questions nmay cause respondents to be uncertain about the accuracy of
the information that they have recalled or about how to weigh the infornation
that they have recalled or both.

Can the information provided by a <content analysis of respondents'
verbalizations be used to identify superior or inferior questions?

This study denonstrates that superior or inferior questions can be
identified fromraw AC codes or from summary factor scores. For exanple, the
ANOVA results for @B clearly show that the NV is superior to the CV. The
magni tude of the reduction in cognitive difficulty can be quantified as shown
in Table 8. Furthernore, evidence external to the AC results also indicated
that the NV of B leads to reduced response errors. Custoners did not give
internally inconsistent answers indicating a response error when responding to
the NV of B.
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Subsequent to the pretests, GIE obtained objective, independent evidence
that the AC pretest results had yielded inproved surveys that gathered better
information. GIE conpared the responses of two national probability sanples of
smal | busi ness custoners. The CV was administered to one sanmple and the newly
revised survey was administered to the other. Interviewers reported
significantly fewer problens admnistering the new survey. More inportantly,
the responses were significantly different for some questions -- indicating
decreases in response error. In a dranmatic exanple, 20% of custoners responded
affirmatively to the CV of @B, whereas 86% of custonmers responded affirmatively
to the NV of @B. (Interestingly, the proportion of "don't know' responses was
constant across the two versions.) Apparently, npst custoners answered "no" to
the CV because they did not recognize the term "data comunication services" as
referring to GIE's provision of data lines for sending information via nodens,
credit card readers, and fax nachines.

How do the results produced by this nethod conpare with the results of
observati onal nonitoring?

The results indicate that OM and AC work equally well at detecting
qguestion defects that lead to conprehension difficulties. OM seens better at
detecting response difficulties -- probably because hunman coders are better
able to determine whether a respondent has adequately answered a fixed fornat
guestion. Key word lists cannot adequately identify all situations in which a
respondent ultimately gives an inadequate answer. For exanple, if a respondent
does not give an alternative from the fixed response categories, he/she will
not necessarily indicate this fact by using a word string such as "can't say."

In general, OM seens to perform particularly well when the pretesting
task requires expert interpretation. For exanple, GIE's OM coding schene
includes a separate code to identify questions that respondents did not
interpret as GIE intended and questions for which the interviewer (as opposed
to the respondent) experienced difficulties. [In one question, some respondents
confused a yell ow pages sal esperson with a tel ephone operations sal esperson --
but this confusion was not evident to a naive |istener. This type of
unanti ci pated problemcan't be picked up by the AC codes.

AC detects cognitive difficulties -- particularly retrieval and judgnent
difficulties -- that OM does not detect. For exanple, AC results show that
al nost one-third of respondents experienced retrieval and judgnent difficulties
in answering QL (overall quality) -- but the OM percentages are substantially
lower. OMs failure to detect retrieval and judgnent difficulties is partially
due to the fact that coders did not seemto recogni ze the non-verbal cues that
i ndicate these types of cognitive difficulties. However, AC s use of non-
verbal cues does not entirely explain this failure. For exanple, the AC
occurence neasure indicates that al nbst 60% of respondents expressed a |ack of
confidence in their answers to @, but the OM occurence neasure indicates that
only 17% of respondents experienced such difficulties.

AC relies on a fairly conplex coding schene, that includes a variety of
subtl e verbal and non-verbal cues, so it produces a rich set of diagnostic

i nfornation. For example, AC distinguished between verbal cues that the
respondent | acked confidence about how to answer the question and non-verbal
cues (unintelligible utterances) that suggested non-verbalized processing. In

contrast, OM coding schenes typically do not operate at this level of detail.
A nore conpl ex subjective encodi ng schene could provide a richer description of
respondents' cognitive strategies as they formanswers to the survey questions.
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For exanple, it could describe how respondents nake conparisons in formng
judgnents or how they use retrieval cues. However, existing pretest nethods
have not exam ned these questi ons.

Do the incremental benefits of the diagnostic information provided by AC
outwei gh the increnental costs of automatically coding the data? Bolton and
Bronkhorst (1991, p. 286-7) provide sone conparative information for
automatically coding fifteen one-hour interviews. If a researcher s
devel opi ng a new coding schene, both OM and AC nmay require as nuch as 40-50
hours of devel opment work. After the pretest interviews have been conducted
and transcribed, experts typically spend about 15 hours reviewi ng the interview
transcripts and anal yzing OM codes. In contrast, it takes about 20 hours to
segnent and precode the transcripts, plus a few hours to tabulate the AC
results. In other words, OMrequires about 15 hours work by an expert whereas
AC requires 22-25 hours work -- nostly by soneone with a much |ower |evel of
experti se. As the nunber or length of the interviews increases, AC becones
nore attractive because the fixed costs (including the tine to develop and
iteratively test new codes for special situations) are spread over nore
i ntervi ews. Also, as the investigator gains experience, automatic coding
becones increasingly tine and cost-effective. Hence, AC would be particularly
attractive to organizations (e.g., narket research firns, |arge corporations
and governnment) that pretest questionnaires frequently and desire standardized
procedures.

CONCLUDI NG REMARKS

Prior research suggests that observational nonitoring is a sinple, |ow
cost, flexible and effective system for pretesting. However, this study shows
that observational nonitoring does not wuncover all question defects or
adequately diagnose all the question defects that it identifies. Aut omati c
coding wuncovers question defects that lead to retrieval and judgnent
difficulties that observational nonitoring does not detect. It also provides
nore detailed diagnostic infornation, such as distinguishing between
respondents' statenents of |ack of confidence and subtle cues indicating non-
verbal i zed processing

These findings are consistent with Cksenberg, Cannell and Kalton's (1991)

experience wth observational nonitoring. They concluded that observationa
nonitoring "does not always identify the sources of the problens it uncovers"
(p. 362). They have used special probes and interviewer ratings to uncover
additional problens and they debrief coders and interviewers to obtain
additional insights concerning the source of problens. However, they report

that special probes work well for conprehension difficulties but not for other
difficulties.

Automatic coding seens particularly suited to identifying conprehension
retrieval and judgnent difficulties that arise from question phrasi ng defects,
whereas observational nonitoring seens better suited to situations requiring
expert judgnment of response difficulties arising from other questionnaire
design factors, such as question order. For exanple, GIE uses observational
nonitoring techniques to uncover respondent difficulties due to question order
and to investigate instances where respondents' interpretations of a question
does not nmatch nmanagerial intent. Hence, these findings suggest that a content
analysis that relies on conputer-assisted coding can be a potentially inportant
conpl enent to conventional analyses. A researcher nmay decide to use both
observational nonitoring and automatic coding to evaluate different aspects of
a survey.
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Researchers can wuse the proposed nethod to quantify respondents'
cognitive difficulties with specific survey itens and to relate these
difficulties to specific question characteristics. This information can be
used to identify question defects and to nake revisions -- wth neasurable
i nprovenents in respondents' ability to respond to the questions. Furthernore,
in this study, subsequent survey results provided i ndependent evidence that the
revised questionnaire yielded "better" information for decision-makers to use
in policy decisions. Hence, the proposed questionnaire pretesting nethodol ogy
seens to be a useful step towards neasuring and controlling non-sanpling error.

As a general rule of thunmb, survey researchers are advised to allocate
five to ten percent of their budgets to survey pretesting. (This rule is
typically honored in the breach!) The resultant questionnaire revisions nay
entail structural changes in the questionnaire (e.g., question order), as well

as changes in phrasing (e.g., request for cooperation). In addition to
decreasi ng response errors, these changes can nake the interviews nore pleasant
for respondents and make the survey instrunent easier to administer -- |eading
to higher cooperation rates, nore conplete infornmation, shorter interviewtines
-- and substantial cost savings. The nmagnitude of the cost savings due to
pretesting depend on the nature of the survey and the size of the sanple.
However, the following exanple provides sone "ballpark figures." These

cal cul ations are based on GIE s experience with a survey of 12,800 respondents
that cost about $282,000. The market research supplier reported an eight
percent reduction in costs due to questionnaire revisions: $15,100 (5% due to
changes in cooperation rates, $2,100 (1% due to specific changes in questions,
and $4,800 (2% due to a reduction in average interview tine of three mnutes.
Since pretesting costs run about three percent of the total survey costs,” the
estimated net cost saving was about $13,540 (5%.

Further research is necessary to nore fully explore the situations in
which it is beneficial to apply content analysis to pretest interviews.
Theoretical work is necessary to understand respondents' cognitive processes
and responses to survey questions. Enpirical work is required to devel op and

refine appropriate coding schenes for different interview topics and
characteristics. For exanple, it would be desirable to develop additional
codes to identify judgnent difficulties. Finally, it would be desirable to

conduct experinents to evaluate this questionnaire pretesting nethodol ogy by
applying it to survey questions that have been designed to elicit certain types
of probl ens.
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Table 1

Codi ng Schene

37

Repeat
r epeat

i nterpret

defi ne

expl ai n

commrent

how&r at e

do: you: mean

ask: t hat

aski ng

| & sunder st and

| & sunder st ood

[ :don't:think:I:got:you
| : t hought : you: said
say:that:again

ar e&t al ki ng: about
in:terns: of

so:it:says

i n: ot her: words

about : t he: questi on

t hat : word

don' t: under st and
listen:to&again
are:you: tal king

hear : t hat: agai n

i s:that:what:you're: asking
pr obl em&quest i on

what & ooki ng: f or

what : was&agai n

what &rean

| :take:it:that
I"msorry

par don: ne

wonder i ng

conf used

you: mean

ask: that: question
say&one: nore:time

one: nore: ti me&t he: questi on
' m 1 ost

| :1ost:you
listen:to:the: question
read: t he: question
state:the:question
hear :t he: question
listen:to:the: question
ask:the: question

read: t hat: questi on
state:that:question
hear : t hat : questi on

For get
don' t: renenber

do: not : r enenber

f or get

can't:think
cannot : t hi nk
["'mtrying:to:think
can't:recall
cannot : recal

no: menory
can't:renenber
cannot : r enenber
no:recol | ection

no: r enenbr ance
doesn't:call:to: mnd
does:not:call:to:mnd
won't:call:to: mnd
will:not:call:to:mnd
doesn' t:j og&mrenory
does: not : j og&nenory
doesn't:rem nd: ne
does: not: rem nd: ne
don't:recoll ect

do: not:recol |l ect

pr obabl y

Confi dence
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approxi matel y
maybe

per haps

| : guess

ki nd: of

unl ess
somewhere:in:there
| : reckon
not:certain

| & magi ne
depends
nostly
sort: of
not : sure

what ever

or: somnet hi ng




Table 1 (cont'd)

Codi ng Schene
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Can't Say

| :can't:say
[:can't:tell
l:can't:rate
|:can't:eval uate
| :can't:judge

t oughé&rate

not : easyé&rate
difficult&ate
har d&r at e

t ough&eval uat e
not : easy&eval uat e
di fficult&eval uate
har d&eval uat e

t oughé&t o: say

not : easy&t o: say
di fficulté&to: say
har d&t o: say

t ough&j udge

not : easyé&j udge

di fficult& udge
har d&j udge
toughé&t o: tell

not : easyé&to:tell
difficult&o:tell
hard& o: tell

Don't Know
| :don't: know
| :woul dn' t: know
not : know
| :don't:think:I:know
| : have: no: i dea
don' t: have&any: i dea
no: experi ence
never : experi enced
not : experi enced
any: experience
never: experi ence
not : experi ence
haven' t: experi enced
not:famliar:wth
no: need: f or &ervi ce
no: need: f or &opti on
never : done
never: used
never: use
don' t: use
haven't: used
not:famliar




Table 2

Means*

Codi ng Cat egory Intensity (% Qccurrence (9
Aut omati ¢ Codi ng
Questi ons 3.31 19. 47
Repeat 2.27 16. 35
Pause 1.38 11. 30
For get 0.22 2.40
Br oken 1.61 12.50
Unintelligible 12. 82 50. 48
Confi dence 5.13 32.69
Don't Know 2.10 15. 63
Can't Say 0.34 3.13
observational Mnitoring
Conpr ehensi on 11. 54 na
Retri eval 1.92 na
Judgnent 11. 54 na
Response 34.62 na

* Lower scores inply fewer cues indicating cognitive difficulties.
each respondent uttered nine segnents in response to a question.
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On average
Sanpl e size

is 416 observations for automatic coding and 104 observations for observationa

noni toring.



Question
Repeat
Pause

For get

Br oken
Unintell.
Confi dence
Can't Say
Don't Know

Ei genval ues

Vari ance
Expl ai ned

( Conpr ehensi on)

FACTOR 1

. 79145

. 84066

. 15820

. 01068

0

. 02313
. 22708
. 28146
. 01013
. 02394

.52

17

Table 3

Rot at ed Factor Loadi ngs*

FACTOR 2
( Response)

-.06748
. 06873
-. 21737
. 02804
. 19954
. 00641
. 12146
. 80387
. 67899

1.31

0.15

* Sanple size is 416 observati ons.

FACTOR 3
(Judgnent)

. 09436
. 07090
. 23077
. 09030
. 01863
. 76396
. 69347
. 10354
. 21685

.10

.12

41

FACTCR 4

. 21099
. 07529
. 63399
. 36401
. 63907
. 13931
. 25739
. 00348
. 09792

.07

.12

(Retrieval)



Tabl e Four

Sel ect ed Questi ons*
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Current (CV)

Revi sed (RV)

New (V)

Overall, how woul d you
rate the quality of

t el ecommuni cati ons GIE
has provided to your
conpany over the past

three months? Wuld
you say A for

Excel lent, B for Good,
C for Average, D for

Bel ow Average or F for
Poor ?

Overal |, how woul d you
rate the quality of

t el econmuni cati ons GTE
has provided to your
conpany?

Overall, how woul d you
rate the quality of

t el ecommuni cati ons
services that GIE has been
providing to your comnpany
over the past three

nont hs?

Based on your overal
experience during the
past three nonths,
woul d you recomrend
GIE to soneone at
anot her busi ness who
has a choi ce between
GIE and alternative
suppliers? [ Open-
ended questi on.
Response categori es:
woul d/ woul d not/don't
have a choi ce/ don't
know. ]

I f someone at anot her
busi ness had a choice
bet ween GIE and
alternative suppliers,
based on your overall
experi ence, would you
recomrend GTE?

Suppose condi tions existed
where your conpany had a
choi ce anong GTE and
alternative | oca

t el ephone conpani es.

Based on your overal
experience with GIE, woul d
you choose themto be your
| ocal tel ephone conpany?

Does your conpany have

any data

communi cati ons

servi ces from GIE?

[ Open- ended question
Response cat egori es:
yes/ no/ don't know.

Does your conpany have
any data communi cati ons
services from GIE?

[ Sane as current
ver si on. ]

Do you send information
bet ween di fferent

| ocati ons using any of the
foll owi ng data equi pnent:
conputer, fax, mnmodem or
credit card reader?

Are you generally
famliar with these
installation services?
[ Open- ended questi on.
Response cat egori es:
yes/ no/ don't know. ]

Are you famliar with
the nore genera
aspects of these
installation services?

(1) Are you personally
familiar with the
instal |l ati on service
provided to your conpany
by GTE?

(2) Are you personally
responsi bl e for managi ng
installation with GIE?

* Response categories are the sane across all

GIE investigates

response category issues using different

t han those described in this paper

versions of a given question.
research techni ques



Table 5

ANOVA and Scheffe Test Results?
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1. CV. Overall,

how woul d you rate the quality of tel ecommunications GIE
has provided to your conpany over the past three nonths?

Dfficulty cv RV NV F Scheffe
Conpr ehensi on -0.0332 -0. 0033 -0. 1304 0.19
Retri eval 0. 0702 -0. 4598 0. 3131 2.97** RV/ NV
Judgnent -0.4161 0. 2179 0. 3324 2.58** CVI NV
Response -0. 0014 0. 1644 -0. 1909 2.13* RV/ NV
Sanpl e Size 13 15 30
2. CV. Based on your overall experience during the past three nonths, woul d

you recommend GTE to soneone at anot her busi ness who has a choi ce between GIE
and al ternative suppliers?

Dfficulty cv RV NV F Scheffe
Conpr ehensi on -0. 1997 0. 0210 - 0. 0452 0. 49
Retri eval -0.1956 -0. 2646 0. 1083 1.32
Judgnent -0.4765 -0. 4522 0. 3645 7.27*%* CVI NV
RV/ NV
Response 0. 3020 1.3812 -0.1279 4.10*** | RVINV
Sanpl e Size 13 15 29
3. CV. Does your conpany have any data communi cati ons services from GIE?
Dfficulty cv RV NV F Pai r ed
Conpr ehensi on 0.9135 NA - 0. 2875 10. 68*** | CV/ NV
Retri eval 0. 5980 NA -0.1087 4.97*** | CVI NV
Judgnent -0.1875 NA 0. 1092 1.94
Response -0. 3101 NA - 0. 2565 0.12
Sanpl e Size 28 30
4, CV. Are you generally famliar with these installation services?
Dfficulty cv RV NV1 NV2 F Scheffe
Conpr ehensi on 0. 5008 1.5180 - 0. 0839 0. 4360 3.87*** | RV/ NV1
RV/ Nv2
Retri eval -0.5421 -0. 6826 -0. 2130 0. 2804 3.49*** | RV/ NV2
Judgnent 0.7042 0. 4954 -0.2841 | -0.4599 1. 90*
Response -0.0278 0. 5542 -0.3495 | -0. 2425 2.63** RV/ Nv1
Sanpl e Size 5 12 7 8

* %

& Significance |evel
* p < 0.15.

p < 0.10,

All

for the F tests are indicated by asterisks:
Scheffe tests used a significance |evel

*** p < 0. 05,

of 0. 15.
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Table 7

Correl ati ons Anong Automatic Codes and Gbservati onal Mnitoring Codes

Qoservati onal Mnitoring Aut omati ¢ Codi ng

Conpr ehensi on Retri eval Judgnent Response
Conpr ehensi on 0.4783*** 0.1978** 0. 0316 -0. 0594
Retri eval 0.0511 0. 1039 0. 0869 -0. 1463*
Judgnent 0. 1880** 0. 0818 0. 1085 0. 0262
Response 0.1026 0. 0468 0. 0970 0. 0582

One tailed test: *** p <0.01 ** p<0.05* p<0.10

Sanpl e size = 104




Tabl e 8

Reduction in Cognitive Difficulties As Measured by Factor Scores
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Dfficulty Rv* Sel ected Version Dffe Change
ren ce

Conpr ehensi on +0. 8094 -0. 1349 -0.9443 better

Retri eval -0. 1815 - 0. 0838 +0. 0977 Wor se

Judgnent 0. 5258 -0. 1970 -0.7228 better

Response 0. 4085 -0. 2025 -0. 6110 better

*

Factor neans are based on three of the four questions.



Ref er ences

Assael , Henry and John Keon (1982), "Nonsanpling vs. Sanpling Errors in Survey
Research, " Journal of Marketing, 45 (Spring), 114-123.

Bel son, WlliamA (1981), The Desi gn and Understandi ng of Survey Questi ons,
Al dershot, England: Gower Publishing Conpany.

Berci ni, Deborah (1989), "Qbservation and nonitoring of interviews," Qirk's
Mar ket i ng Research Revi ew ( May).

Bi ckart, Barbara A, Johnny Blair, Geeta Menon and Seynour Sudman (1990),
"Cognitive Aspects of Proxy Reporting of Behavior," Advances in Consuner,
17, 198-206

Bi ehal , Gabriel and D pankar Chakravarthi (1989), "The Effects of Concurrent
Ver bal i zati on on Choi ce Processing,"” Journal of Marketing Research, 26, 84
- 96.

Blair, Edward and Scot Burton (1987), "Cognitive Processes Used by Survey
Respondents to Answer Behavi oral Frequency Questions," Journal of Consuner
Research, 14 (Septenber), 280-288.

Bolton, Ruth N. (1991), "An Exploratory Investigation of Questionnaire Pretesting
with Verbal Protocol Analysis," Advances in Consuner Research, 18, 558-65.

and Tina M Bronkhorst (1990), "General Services Questionnaire:
Pretest Results," GIE Laboratories Techni cal Menorandum 0253-03-90-420.

and Tina M Bronkhorst (1991), "Quantitative Anal yses of Depth
Interviews," Psychol ogy and Marketing, 8 (4), 275-97.

Cannel |, Charles and Lois Cksenberg (1988), "Cbservation of Behavior in Tel ephone
Interviews," Tel ephone Survey Met hodol ogy, Groves, Biener, Lyberg, Massey,
Ni chol I s and Waksberg, eds., New York: John WIley and Sons, 475-96.

Canmpanel li, P., E. Martin and K Ceighton (1989), "Respondents Understandi ng of
Labor Force Concepts: Insights from Debriefing Studies," Proceedings of
the Fifth Annual Census Bureau Research Conference.

Converse, Jean M and Stanley Presser (1986), "Survey Questions: Handcrafting
the Standardi zed Questionnaire,” Sage University Paper series on
Quantitative Applications in the Social Sciences, 07-063, Beverly Hlls:
Sage Publications.

Eri csson, K Anders and Herbert A Sinon (1980), Verbal Reports as Data,"
Psychol ogi cal Review, 87 (My) 215-250.

and Herbert A Sinmon (1984), Protocol Analysis: Verbal Reports as
Data, Canbridge, MA' MT Press.

47



H ppl er, Hans-J., Norbert Schwarz and Seynour Sudnman (1987), Social |nformation
Processing and Survey Methodol ogy, New York: Springer-Verl ag.

Hunt, Shelby D., Richard D. Sparkman, Jr., and Janes B. WIlcox (1982), "The
Pretest in Survey Research: Issues and Prelimnary Findings," Journal of
Mar keti ng Research, 19 (May), 269-73.

Jadine, Thomas B., Mron L. Straf, Judith M Tanur, Roger Tourangeau (1984),
Cogni tive Aspects of Survey Methodol ogy, Washington: National Acadeny
Press.

Jobe, Jared B. and David J. Mngay (1990), "Cognitive Laboratory Approach to
Desi gni ng Questionnaires for Surveys of the Elderly,"” Public Health
Reports, (5), 518-24.

Kuncel, Ruth Boutin (1981), "Reducing Diversity in Subject Interpretation of

Itens,” in New Directions for Methodol ogy of Social and Behavi oral Science

(9): Problens with Language I nprecision, D. Fiske (ed.), San Francisco:
Jossey- Bass.

Lessler, Judith T. and Monroe G Sirken (1985), "Laboratory Based Research on the

Cogni tive Aspects of Survey Methodol ogy: The Goals and Methods of the
National Center for Health Statistics Study," Health and Society, 63 (3),
565- 581.

Mller, J. and Chapman, R (1982), "Systenmtic Analysis of Language Transcripts
(SALT)," Unpublished manuscript, University of Wsconsin.

Cksenberg, Lois, Charles Cannell and Graham Kal ton (1991), "New Strategies for
Pretesting Survey Questions," Journal of Official Statistics (7), 349-365.

Perreault, Jr., WlliamD. and Laurence E. Leigh (1989), "Reliability of Nom nal

48

Data Based on Qualitative Judgnments," Journal of Marketing Research, 26 (May), 135-148.

Presser, Stanley (1989), "Pretesting: A Neglected Aspect of Survey Research,"”
in Health Survey Research Methods, Floyd J. Fowler, Jr. (ed.), Departnent
of Health and Human Services Publication No. 89-3447.

Rogers, T. B. (1973), "Toward a Definition of the Difficulty of a Personality
Item" Psychol ogi cal Reports, 33, 159-166.

Royston, Patricia (1987), "Application of Cognitive Research Methods to
Questionnaire Design, Paper Presented at the Society for Epi dem ol ogical
Research Twentieth Annual Meeti ng.

, Deborah Bercini, Mnroe Sirken and David M ngay (1986),

"Questionnaire Design Research Laboratory," Paper Presented at the Meetings

of the Anmerican Statistical Association.

Schwar z, Norbert (1990), "Assessing Frequency Reports of Mindane Behavi ors:



Si rken,

Contributions of Cognitive Psychology to Questionnaire Construction,"
Research Methods in Personality and Social Psychol ogy, dyde Hendrick and
Margaret S. Cark (eds), Newberry Park, CA: Sage Publications.

M G, D J. Mngay, P. N Royston, D. H Bercini and J. B. Jobe (1988),
Interdisciplinary Research in Cognition and Survey Measurenent," Practical
Aspects of Menory: CQurrent Research and Issues, Vol. 1, M M Guneberg,
P. E Mrris and R N Sykes, eds., Chichester, England: John Wley &
Sons.

Tour angeau, Roger (1984), "Cognitive Science and Survey Methods," in T. Jabine,

Tur ner,

Weber ,

WIllis,

M Straf, J. Tanur and R Tourangeau (Eds.), Cognitive Aspects of Survey
Met hodol ogy: Building a Bridge Between Disciplines, Washington, DC, pp.
73-100.

(1987), "Attitude Measurenent: A Cognitive Perspective," in H
H ppler, N Schwarz, and S. Sudnan (Eds.), Social Information Processing
and Survey Methodol ogy, New York: Springer-Verlag, 149-162.

and Kenneth A Rasinski (1988), "Cognitive Processes Underlying
Context Effects in Attitude Measurenent," Psychol ogical Bulletin, 103 (3),
299- 314.

C. B. and DD W Fiske (1968), "lItem Quality and Appropri ateness of
Response Processes," Educational and Psychol ogi cal Measurenent, 28, 297
- 315.

Robert Philip (1985), Basic Content Analysis, Sage University Series on
Quantitative Applications in the Social Sciences, 07-049, Beverly Hlls and
London: Sage Publications.

Gordon B., Patricia Royston and Deborah Bercini (1991), "The Use of
Verbal Report Methods in the Devel opnent and Testing of Survey
Questionnaires," Applied Cognitive Psychology, 5 [in press].

49



FOOTNOTES

i.. Despite these precautions, the elicitation of concurrent verbal protocols may create
a situation that is significantly different from "real world survey conditions" so that
respondents' prinmary processes are different. Whet her or not these differences are
i nportant depends on which processes are being studied. For exanple, a devel opnental
pretest mght use automatic encoding to focus on the conprehension process whereas a
polishing pretest or a field pretest mght enploy subjective encoding to focus on
eval uati on and response processes.

.. "Real tine" coding may not be particularly constraining. Cksenberg, Cannell and
Kalton (1991, p. 362) report that "when tape recordings are used [for observational
nonitoring], it is rarely necessary to stop the tape in performng the coding."”

iii.. Backchannelling is the occurrence of a speaking turn of one word (e.g., "uh-uh")
that does not follow a question. This activity is the equivalent of a nod or other
i ndication that the interviewer "hears" the respondent.

iv.. Reliability checks were nade during the one-day training/practice session.
Managers agreed about 90% of the tine. In addition, there was a reliability check during
the pretest. Bot h nmanagers coded 45 questions/itens. The percentage of the itens for

which the two judges agreed was 82% for the conprehension category, 100% for the
retrieval category, 91% for the judgnent category and response 96% for the response
cat egory. Perreault and Leigh's (1989) neasure of reliability for judgment coded data
(which adjusts for expected agreenent) was calculated to be 0.80 for the conprehension
category, 1.00 for the retrieval category, 0.91 for the judgnent category and 0.91 for
the response category. Perreault and Leigh (1989) suggest that, if the reliability of the
coding process is high (greater than 0.90), it may be reasonable to conplete the coding
process with only one judge per response. Since reliability was high and nmanagerial tine
was a scarce resource, only one nanager was assigned to code each pretest interview

V.. Perreault and Leigh's (1989) neasure of reliability for judgnent coded data was
calculated for a sanple of pretest interview data. 250 utterances were coded by two
judges to identify non-verbal cues. The reliability measure was 0.99 for pauses, 0.94
for broken utterances and 0.86 for unintelligible utterances. In a personal
comunication, Dr. Judy Hall (Editor of the Journal of Non-Verbal Behavior) noted that
reliability tends to be very high for these particular types of non-verbal cues. Since
reliability is typically high and it was shown to be high in our study, it seened
reasonabl e to use a single coder.

Vi .. The factor analysis results are substantially the sane when the raw scores are
normalized within a respondent across questions (Dillon, Frederick, Tangpani chdee 1985).
To investigate the stability of the factors, a random sanple of 50% of the observations
was drawn and subjected to an identical analysis. The sane factors with approximately
t he sane | oadi ngs were found.

vii.. The standard errors of the factor neans are not reported in this paper due to
space limtations. They are different for each factor, version and question conbi nati on,
ranging from 0.04 to 0.83. The average standard error across all factors and questions
is 0.23. This value is used for purposes of discussion in this section of the paper.
viii.. In general, residuals analysis indicated that the standard assunptions of
normality and honbscedasticity were not violated. Since there was sone evidence of
het eroscedasticity for a few equations, the factors scores for these equations were
subjected to a variance-stabilizing transformati on and the regression analyses re-run.
The results of the various statistical tests did not change. Hence, this paper reports
the results using untransforned factor scores.

i X.. The consistency between OM and AC codes was cursorily investigated in one of the
pilot studies (Bolton and Bronkhorst 1991). The correlations anong three AC codes and
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two OM codes were calculated and they showed some agreenent. In particular, the AC
questions category and the OM conprehension category were correlated at 0.72 (p < 0.001).

X.. These costs are prinmarily data collection costs -- that is, the costs of recruiting,
interviewing and conpensating respondents. Automatic coding is not particularly
| aborious, time-consuming or costly. Subjective coding is equally (if not nore) costly -
- because of the time required to hire and/or train expert coders, plus encode the
i ntervi ews. Furthernore, pretesting is much less costly and time-consuning than field
experinents that nmeasure the actual magni tude of non-sanpling error.



