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RESEARCH SYNTHESIS: THE PRACTICE OF
COGNITIVE INTERVIEWING

PAULC.BEATTY
GORDONB.WILLIS

Abstract Cognitive interviewing has emerged as one of the more

prominent methods for identifying and correcting problems with survey

questions. We define cognitive interviewing as the administration of

draft survey questions while collecting additional verbal information

about the survey responses, which is used to evaluate the quality of the

response or to help determine whether the question is generating the

information that its author intends. But beyond this general categoriza-

tion, cognitive interviewing potentially includes a variety of activities

that may be based on different assumptions about the type of data

that are being collected and the role of the interviewer in that process.

This synthesis reviews the range of current cognitive interviewing

practices, focusing on three considerations: (1) what are the dominant

paradigms of cognitive interviewing—what is produced under each,

and what are their apparent advantages; (2) what key decisions about

cognitive interview study design need to be made once the general

approach is selected (e.g., who should be interviewed, how many

interviews should be conducted, and how should probes be selected),

and what bases exist for making these decisions; and (3) how cognitive

interviewing data should be evaluated, and what standards of evidence

exist for making questionnaire design decisions based on study

findings. In considering these issues, we highlight where standards
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for best practices are not clearly defined, and suggest broad areas

worthy of additional methodological research.

Developing and evaluating questions has always been one of the key

challenges for survey researchers. Beginning in the 1980’s, cognitive

interviewing has emerged as one of the more prominent methods for

identifying and correcting problems with survey questions. Numerous

academic survey centers, government agencies, and commercial research

firms have incorporated cognitive interviews into their usual procedures

for questionnaire development, and some organizations (e.g., the Census

Bureau, National Center for Health Statistics, Bureau of Labor Statistics,

Westat, RTI International, and Abt Associates) have created permanent

questionnaire design laboratories to facilitate this practice. Cognitive

interviewing was a prominent topic at the 2002 conference on

Questionnaire Design, Evaluation and Testing, and the volume resulting

from the conference describes several facets of this activity (Presser et al.

2004). In addition, a book by Willis (2005) contains an extensive review

of the methodology and serves as a practical guide for carrying out

cognitive interviewing projects.

In spite of these developments, there does not appear to be a succinct

and commonly accepted definition of what cognitive interviewing1 consists

of, or consensus regarding its best practices (Presser et al. 2004). A basic

definition proposed by Beatty (2003) that seems to reflect its most

common application is that cognitive interviewing entails administering

draft survey questions while collecting additional verbal information about

the survey responses, which is used to evaluate the quality of the response

or to help determine whether the question is generating the information

that its author intends. But beyond this general categorization, cognitive

interviewing potentially includes a variety of activities that may be based

on different assumptions about the type of data that are being collected

and the role of the interviewer in that process. For example, the verbal

material generated by such interviews could consist of (1) respondent

elaborations regarding how they constructed their answers, (2) explanations

of what they interpret the questions to mean, (3) reports of any difficulties

they had answering, or (4) anything else that sheds light on the broader

circumstances that their answers were based upon. This material could be

based on explicit follow-up questions (probes) from an interviewer, or

based on general instructions to “think out loud” as much as possible.

The interviewer herself could range from a relatively unskilled data

collector to an expert investigator; the interview could be based on

1. This usage is to be distinguished from the “cognitive interview” described by Fisher and

Gieselman (1992) used to extract information from event eyewitnesses.
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a scripted protocol, be semi scripted, or largely improvised based on the

issues that emerge from discussion. Analysis may be based on systematic

review of interview transcripts, or entirely from notes taken during the

interview [more detailed discussion of the potential varieties of cognitive

interviewing practice are provided by Willis 2005 and Conrad and

Blair 2004].

Given such variety, it may be difficult to understand what someone means

when claiming to have conducted cognitive interviews. This is certainly a

problem for consumers of cognitive interview findings, but a lack of

consensus on objectives, procedures, or even general terminology can also

inhibit methodological development. Providing a “foundation for optimal

cognitive interviewing,” as called for by Presser et al. (2004, p. 115) seems to

require both an understanding of current cognitive interviewing practices, and

an analysis of areas where best practices are unclear. This synthesis has been

written to serve as a key element of that foundation, focusing on three key

considerations: (1) what are the dominant paradigms of cognitive interview-

ing—what is produced under each, and what are their apparent advantages;

(2) what key decisions about cognitive interview study design need to be

made once the general approach is selected (e.g., who should be interviewed,

how many interviews should be conducted, and how should probes be

selected), and what bases exist for making these decisions; and (3) how

cognitive interviewing data should be evaluated, and what standards of

evidence exist for making questionnaire design decisions based on study

findings.

Alternative Paradigms of Cognitive Interviewing:
Thinking-aloud and Probing

All forms of cognitive interviewing entail administering survey questions to

a participant2 while collecting additional verbal information relevant to

survey responses. Beyond that, practices seem to be based on two primary

paradigms. One involves a cognitive interviewer whose role is to facilitate

participants’ verbalization of their thought processes, but to intervene as little

as possible in generating this verbal information. The other involves an

interviewer who guides the interaction more proactively, generally asking

additional, direct questions about the basis for responses. The former

paradigm is rooted in the think-aloud procedure, in which interviewers

encourage participants to verbalize thoughts while answering questions

(e.g., “tell me what you are thinking . . . how are you coming up with your

2. We use the term “participant” in place of the word “respondent” to distinguish between those

answering questions in a cognitive interview and an actual survey (although we note that the term

“subject” is also sometimes used to refer to the former (e.g., Willis 2005).
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answer to this?”). The latter paradigm is rooted in the practice of intensive

interviewing with follow-up probes (e.g., “Can you tell me in your own

words what that question was asking?”)

THE “PURE” THINK-ALOUD AND NON-INTERVENING COGNITIVE

INTERVIEWER

Although the definition of cognitive interviewing provided earlier is quite

broad, its original paradigm was both more specific and more explicitly

psychological. The initial impetus for cognitive interviewing came from an

interdisciplinary seminar on the Cognitive Aspects of Survey Methodology,

often referred to as the first “CASM” meeting (and summarized in Jabine

et al. 1984). Loftus (1984), elaborating upon ideas presented at this meeting,

proposed that a psychological research technique known as protocol analysis

could be adapted as a pretesting methodology for survey questions.

The blueprint for this technique was developed by Ericsson and Simon

(1980, expanded in 1993) and relies upon concurrent think-aloud reports.

Think-aloud reports were used to yield insights into the thought processes

involved in participants’ completion of certain tasks in a laboratory setting.

The validity of the procedure assumes that these reports are available, can be

accurately reported, and that reporting them does not fundamentally change

the activities that participants reported about. Ericsson and Simon argued that

these assumptions can often be met, and Loftus suggested that think-alouds

yielded information about how participants tended to retrieve memories

(e.g., of medical visits). Such data could be used to develop questions that

reflected these retrieval strategies. For example, she suggested defining

the reference period of recall questions from a past date up to the present,

rather than from the present backwards.

Early papers on cognitive laboratory methods (e.g., Royston et al. 1986)

suggest that initial cognitive interviews were based heavily, if not

exclusively, upon instructions to participants to think-aloud as they thought

about and answered survey questions. In practice, this meant that cognitive

laboratory participants were asked to report what they were thinking

while answering, and interviewers simply reminded respondents to continue

providing such information as necessary. Think-aloud responses were the

dominant data produced in the interviews, and interviewer behavior was

constrained accordingly. It is probably not surprising that this was the

original paradigm of cognitive interviewing, since it closely followed the

methodology of protocol analysis that served as its basis.

AN ALTERNATIVE PARADIGM: INTERVIEWERS ASKING DIRECT

QUESTIONS TO EXPLORE THE SURVEY RESPONSE PROCESS

At some point, an alternative paradigm of cognitive interviewing emerged

that expanded upon the use of “pure” think-alouds—in particular, allowing
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for the addition of direct probing by the interviewer. Several precedents

involving “intensive interviewing” had emerged independent of the first

CASM meeting—for example Streett (1983) had described “frame of

reference” questions about how respondents interpreted terms, which could

be administered within pretests. In addition, Converse and Presser (1986)

proposed “participating pretests,” in which respondents would be specifically

told that the interview is evaluative and asked to explain their answers;

scripted and unscripted probes might be used. Both works cite Belson’s

(1981) work as a precedent, in which he probed about respondent

interpretations of questions and the circumstances surrounding their

responses in an effort to identify reporting errors. Apparently, the distinction

between true think-aloud interviews and “intensive interviews” became

blurred at some point, with both eventually falling under the header of

“cognitive interviewing.” It is easy to imagine how this could have occurred,

especially given that intensive probes were often “cognitive”—addressing

how terms were interpreted, how participants remembered certain facts,

whether answers fit into available response categories, and so on.

This probing-based paradigm appears to have evolved gradually. Although

some early descriptions of cognitive interviewing (Bercini 1992; Forsyth and

Lessler 1991; Royston 1989) focus on think-alouds as the dominant

component of cognitive interviewing, others (Royston and Bercini 1987;

Willis, Royston, and Bercini 1991) suggested that both think-alouds and

probing could be viable alternatives. Later, Willis (1994) proposed putting

a greater emphasis on probing, primarily based on the observation that

thinking-aloud seems awkward and burdensome for many participants.

DeMaio and Rothgeb (1996) then proposed that cognitive interviews could

include interviewer-guided activities such as probes about comprehension,

confidence ratings, and requests to paraphrase questions in the absence

of thinking-aloud. Several other articles suggest that the trend toward

acceptance of such activities continued; Gerber and Wellens (1997) noted

that cognitive interviewing had seemed to evolve from its original form to

include “more probes and probes about meaning than was originally

intended” (p. 35). O’Muircheartaigh (1999), along the same lines, suggests

that cognitive interview practice had “diverged substantially” from the

original paradigm derived from Ericsson and Simon. Willis, DeMaio,

and Harris-Kojetin (1999), noting that cognitive interviews are often called

“think-aloud interviews,” recommended that the latter term should be used

more sparingly because think-aloud protocols were not necessarily the

dominant component of cognitive interviewing as it was then practiced.

In short, many practitioners of cognitive interviewing began to collect

verbal material other than “pure” think-alouds and, at least in some cases,

empowered the interviewer to guide interviews based on individual content.

This is not to say that the use of think-alouds was abandoned, as virtually all

descriptions of cognitive interviewing mention think-alouds as one possible
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component (see DeMaio and Landreth 2004; Willis 2005), and some

researchers (e.g., Conrad, Blair, and Tracy 2000) have continued to favor that

approach. However, this new paradigm owed relatively little allegiance

to the procedures for verbal protocol analysis proposed by Ericsson and

Simon. Rather, it appears to have emerged for pragmatic reasons—some

researchers gravitated toward this paradigm simply because it gave them

additional useful information.

AN ASSESSMENT OF THE TWO PARADIGMS

The goal under both probing and think-aloud paradigms is to generate verbal

information that is usually unseen in a survey interview in order to evaluate

how well the questions are meeting their objectives. This puts interviews

from both paradigms on an important common ground. Yet they are carried

out differently and are based on different assumptions, which may have

important implications regarding the nature of the data that they generate.

Advocates of the think-aloud paradigm propose that it has several advantages.

One is that the procedures are relatively standardized, reducing the chances

that interviewers could introduce bias into the data collection process; another

is that interviewers do not need to be knowledgeable about questionnaire

design or the objectives of specific questions (Bolton and Bronkhorst 1996).

Conrad, Blair, and Tracy (2000) note that interviewer probing can create

artificiality (e.g., changing content and flow), whereas these problems are

presumably avoided in think-aloud interviews. This artificiality is the major

reason why Oksenberg, Cannell, and Kalton (1991) proposed that probing,

when used, should follow only a few questions per interview. It is possible

that apparent problems with a survey question could be products of a unique

interaction between cognitive interviewers and participants, rather than

“real” questionnaire problems (Beatty, Willis, and Schechter 1997).

Forsyth and Lessler (1991) and van der Veer, Hak, and Jansen (2002)

propose an additional advantage: because think-aloud data are collected

during the response process, they have a certain purity that probe responses

(provided after responding) do not. However, a considerable body of

research beginning with Nisbett and Wilson (1977) calls into question

whether think-alouds are literal reflections of thought processes. More likely,

they are re-constructions, although they are likely to reflect actual

processes to some degree (Wilson, LaFleur, and Anderson 1996).

Furthermore, as Willis (2004) notes, Ericsson and Simon (1980) did not

insist upon exclusive use of thinking-aloud: their crucial point was

that self-reported information should be in short-term memory. From that

perspective, reports based on probes immediately following questions are

probably not much different than think-aloud reports. Also, the practical

value of think-aloud reports for questionnaire designers may not depend upon

literal accuracy. For example, DeMaio, Ciochetto, and Davis (1993)
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determined through verbal protocols that some dietary recall questions forced

participants to think chronologically, which was difficult for many. Revised

questions focused on what was eaten rather than when it was eaten, freeing

participants to use whatever recall strategy worked best for them. Whether or

not the participants reported literal thought processes, the material they

provided highlighted why one version of the question was difficult, and

suggested a viable alternative.

The think-aloud procedure generates information that can be useful to

questionnaire designers, can be administered with only modest training,

and appears to avoid problems of artificiality that could be created through

probing. However, Willis (2005) also reviews evidence that some cognitive

interview participants perform think-alouds poorly. Some psychological

researchers acknowledge variation in ability to perform this task, but suggest

that it does not seem to be correlated with any other observable variables

(van Someren, Barnard, and Sandberg 1994). The extent to which this

varying ability limits the effectiveness of think-alouds for evaluating

questionnaires is not completely clear.

In addition to overcoming this potential weakness, advocates of the more

probing-centered paradigm claim that probing offers several advantages.

For example, Willis (1994, 2005) suggests that probing provides focus to the

participant’s behavior. Given that participants may diverge onto irrelevant

tangents when relying entirely upon general instructions to articulate

thought-processes, he suggests that carefully selected probes help to focus

attention on pertinent issues. Of course, such probing requires interviewer

judgment regarding both what the most pertinent issues are, and what probes

are most appropriate to return attention to those points. This is important,

because it is not the use of probes per se that regains control of the interview,

but an interviewer skilled at using the “right” probes. The implication

of Willis’ suggestion is that interviewers should retain discretion over

interview content; however, they may also require special expertise to wield

that discretion effectively.

Another potential advantage of probing is that theoretically it should not

interfere with the actual process of responding, whereas thinking-aloud

might. Although probe responses are likely to be quite similar to think-aloud

reports (see above), procedures for obtaining them are different; in the think-

aloud case, participants at least attempt to provide some verbal information

during the response process. Although Ericsson and Simon (1980) claim that

thinking-aloud probably does not interfere with the response process, Russo,

Johnson, and Stephens (1989) found that it had an impact on the accuracy

of various mental computations; furthermore, Willis (1994) argues that

thinking aloud is likely to increase the effort spent on creating a response,

which has an unknown impact on the response process. Probing may create

less interference than thinking aloud, while still capturing information stored

in short-term memory. (However, as noted previously, probing may interfere
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with the usual flow of the interview, potentially compromising the realism

of questionnaire administration in a different manner.)

Perhaps the strongest justification for the probe-based paradigm is that it

generates verbal material that questionnaire designers find useful, but that

may not emerge unless a cognitive interviewer specifically asks for it.

As Willis (2004) observes, think-aloud procedures were originally proposed

to shed light specifically on retrieval processes. It is unclear whether

think-aloud responses are useful for assessing comprehension problems,

inadequate response options, or other questionnaire issues, whereas it is

generally straightforward to probe directly about such matters. Similarly,

Conrad, Blair, and Tracy (2000) note that think-alouds alone sometimes

suggest a problem with a question but do not provide enough information to

diagnose what the problem is. Probe responses might help to fill in this gap.

Although it is useful to present these paradigms as distinct, the boundaries

between practices are probably not as precise as they once were, with both

allowing for some degree of probing, albeit with some reservations.

Advocates of the original paradigm (Conrad, Blair, and Tracy 2000) have

conceded that probing makes important contributions, and advocates of the

alternative (Beatty 2004) have acknowledged that probing can shape

interview content in some undesirable ways. However, an important

distinction remains regarding the expected role of the interviewer.

The original paradigm employs an unobtrusive cognitive interviewer, who

relies on standardized think-aloud protocols and possibly scripted probes.

The alternative paradigm employs an active cognitive interviewer who is

given more latitude to explore topics as they emerge within interviews.

Thus, the practical decision has moved from whether or not to allow probes,

to how much probing is appropriate, and whether this probing should be

standardized or determined by interviewer judgment (or to what extent).

At this point it would be relatively easy to conclude, as does Willis (2005),

that “In practice, think-aloud and verbal probing actually fit together

very naturally” (p. 57), and that it is appropriate to call a truce such that

practitioners adopt both methods. However, the appropriate relative weight

to be put on either procedure may depend on specific factors relevant to

testing. Optimal cognitive testing procedures may vary depending upon the

age and cognitive ability of participants, topic of the questionnaire,

or intended mode of administration. For example, Redline et al. (1998)

evaluated a self-administered paper instrument with both think-aloud and

purely retrospective approaches. They found that the methods produced

similar results, except that participants with low educational levels tended

to miss skip patterns under the think-aloud approach. This suggests that

think-alouds interfered with normal navigation among some participants,

making the method less desirable; however, this problem might not exist

with computer-assisted instruments that handle skip logic. Furthermore,

the increased prevalence of web surveys puts increased emphasis on
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self-administered visual modes. While a probing paradigm seems more

common for interviewer-administered surveys, several researchers have

considered whether different approaches might be best for self-administered

questionnaires or web surveys (Bates and DeMaio 1989; Dillman and Redline

2004; Redline et al. 1998; Schechter, Blair, and Vande Hey 1996). It may be

that navigational and other creative decisions involved in completing web

surveys are more appropriately evaluated through think-alouds, and the need

for such assessments could spur a resurgence of that technique (Willis 2005).

Specific Parameters in Design and Implementation:
Who to Interview, and How to Probe

Although Forsyth and Lessler (1991), Willis (1994), and DeMaio and

Rothgeb (1996), among others, have contributed significantly to establishing

general descriptions of cognitive interviewing, the literature is generally not

very detailed concerning many specifics regarding design and implementa-

tion of studies based upon this method. There does not appear to be general

consensus regarding issues such as sample sizes needed for adequate testing,

participant selection, the ideal background and training of interviewers,

and choice of cognitive probes [although Willis (2005) does provide

recommendations in these areas]. This section reviews some considerations

along these lines, and suggests considerations that are useful in making

decisions about specific approaches.

WHO TO INTERVIEW, AND HOW MUCH INTERVIEWING TO DO

Cognitive interviewing literature has paid surprisingly little attention to issues

of appropriate composition and size of cognitive interviewing samples.

Practitioners generally acknowledge that participants are chosen by

convenience and that such samples are “not designed to be representative

[of any larger population], but to reflect the detailed thoughts and problems of

the few respondents who participate in [cognitive interviews]” (DeMaio et al.

1993). One clear consequence of such sampling is that cognitive interview

practitioners cannot directly determine the extent of questionnaire problems

in the population—they can only identify question characteristics that are

believed to pose problems with some unspecified frequency. Other than that,

the specific guidance that is available advocates demographic variety of

respondents, and that participants should include people relevant to the topic

of the questionnaire being tested (Willis 1994, 2005).

Still, some sampling considerations could help to strengthen claims that

a reasonably thorough effort has been made to identify the most pressing

problems with a questionnaire. For example, participants can be selected

to cover as much of a questionnaire’s conceptual terrain as possible.

If questionnaires include skip patterns that lead to various branches, the
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sample should be sufficiently diverse to explore as many of these different

paths as possible. Whatever topic the questions focus on (e.g., health

insurance), the sample should cover a variety of circumstances relevant to

that topic (e.g., people with a variety of health insurance situations, including

some with no insurance at all). Within those parameters, it also seems

desirable to select participants representing some demographic variety.

This does not ensure “representativeness,” but casting as wide a net as

possible over varying circumstances maximizes the chances that discovery

will be effective. Similarly, interviewing in multiple locations could improve

the variety of circumstances that are captured in testing (Miller 2002).

It is also not clear whether cognitive interviewers select samples of

adequate size. Current practices seem based on the assumption that the most

critical questionnaire problems will be revealed by a small sample of relevant

participants. However, Blair et al. (2006) found that in one study, significant

questionnaire problems were uncovered even after 50 or more cognitive

interviews, and that some of the most serious problems (as judged by external

reviewers) were not identified until relatively late in the process. General

guidance calls for cognitive interviews to be conducted in “rounds” that

mostly commonly range between 5 and 15 interviews, which are ideally

repeated following efforts to revise questions and eliminate problems

(Willis 1994, 2005; McColl 2001). This iterative approach seems useful,

but it is not clear how many rounds are usually conducted given time and

resource constraints. Even under ideal circumstances, this approach still

leaves open the question of how researchers can determine that they have

conducted enough rounds of interviews to warrant stopping the process.

Some qualitative researchers make such decisions based on the idea of

category saturation (Strauss and Corbin 1990). Put simply, this means that

the researcher identifies groups of people most relevant to the study and

conducts interviews with members of each until they yield relatively few

new insights. While the total sample sizes generally used in cognitive

interviewing might fall short of those required to reach the point where

insights actually stop emerging, the general principle of operating based on

diminishing returns may be useful. On the whole, it seems unlikely that

typical sample sizes currently used for cognitive interviewing are sufficient

to provide truly comprehensive insight into the performance of a

questionnaire, and additional standards are needed to determine optimal sizes.

COGNITIVE INTERVIEWERS AS DATA COLLECTORS OR INVESTIGATORS

Tucker (1997)—in a position largely consistent with the original paradigm

discussed earlier—calls for much greater standardization of cognitive

interview procedures. Without this, he argues that “effective manipulation

[of variables] will be impossible . . . the notion of falsifiability has

no meaning . . . [and] the conditions necessary for generalizability will
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be absent” (p. 72). Conrad and Blair (1996) similarly argue that “rigorous

experimental methods that rely on objective quantifiable data” are preferable

to “largely impressionistic methods” that they suggest are generally used

in cognitive laboratories (p. 8). The methodological research agenda

proposed by Conrad and Blair (2004) to evaluate the quality of verbal

report data is based primarily on experimentation across alternative, clearly

defined techniques; this would require relatively high standardization as well.

Under these perspectives, creative contributions from interviewers that lead

to nonstandardized behavior are undesirable and should be minimized.

Interviewers would primarily serve as data collectors, and researchers would

ideally determine issues they wished to probe about in advance. This puts

a relatively high investigative burden on the front-end of the process

(i.e., before data collection).

An alternative perspective is that interviewers themselves would serve as

investigators, potentially making decisions about content and scope during

data collection. Such interviews might have an exploratory character,

being more attuned toward generating ideas about potential problems than

determining their extent in the population. For example, Willis (1994)

compares cognitive interviewers to “detectives” who rely at least partially

upon improvisation in looking for clues about questionnaire problems.

In subsequent work, he draws an analogy between cognitive and clinical

interviews, which may be guided by intuition, experience, and flexibility

(Willis 2004, 2005). This perspective forgoes consistency across interviews

in favor of freedom to explore issues that emerge in discussions with

participants. Its advantage is that it allows interviewers to explore issues that

might have been missed through more tightly scripted interviews.

Beatty (2004), for example, reported results from a test of the following

question: “In the past 12 months, how many times have you seen or talked

on the telephone about your physical, emotional, or mental health with

a family doctor or general practitioner?” One participant answered “zero,”

but answers to other questions suggested that he had received medical care

recently. In response to a series of follow-up probes, the participant

eventually explained that his answer was accurate because the question

referred to talking on the phone—the word “seen” had been lost within the

verbiage of the question. In subsequent interviews, interviewers found that

this mistake was commonly made. The identification of this problem

emerged specifically from interviewer improvisation based on careful

attention to responses. Furthermore, this probing provided insight into the

particular causes of the problem.

However, the decision to rely upon this sort of emergent probing places

considerable trust in the interviewer’s ability to notice potential problems

and choose appropriate follow-up probes. There does not appear to be

sufficient guidance about what sort of training or background is most

appropriate to prepare such interviewers for this role, though Willis (2005)
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describes a developmental training process that emphasizes study of

questionnaire design, observation of cognitive interviews, and “on-the-job”

practice that is critiqued by experienced interviewers. Clearly, it is

important for such interviewers to understand potential types of

cognitive or communicative errors that could affect the accuracy of

survey responses, and to have familiarity with various options for

eliciting useful verbal material from participants. A thorough grounding

in survey methodology would probably be useful. Interviewers would

also need to understand the measurement objectives of the questions

being tested.

In contrast, cognitive interviewers functioning largely as data collectors

would not require this level of expertise. Like traditional survey interviewers

(e.g., see Fowler and Mangione 1990), their role would be primarily to

read pre-determined questions and follow instructions accurately. Detailed

knowledge of survey errors and measurement objectives might be useful, but

would not be necessary. Interviewers would not need to understand why

think-alouds or probes were being administered, although they would need

to exercise judgment in recognizing when participants had provided adequate

think-aloud or probe responses.

Clearly, the use of interviewer-investigators requires a highly special-

ized work force that is likely to be more expensive and difficult to assemble

than the alternative. Studies based on this paradigm are also likely to involve

higher levels of interviewer variation and improvisation. In order to

fully assess whether insights gleaned from such efforts outweigh the

drawbacks of expense and lack of generalizability, additional research

could explore what interviewers actually do under various paradigms of

practice and how conclusions are reached. The results would help to make

better choices about the costs and benefits of various approaches to cognitive

interviewing.

In particular, cognitive interviewers increasingly face the need to conduct

cross-cultural and multi-lingual testing, where monolingual staff simply

cannot conduct the interviews. It will be necessary to establish means for

either quickly training new cognitive interviewers to be proficient, or else

to develop standardized testing protocols that require lower levels of

proficiency. Kudela et al. (2004) describe such a cross-cultural cognitive

testing project. Researchers were able to coordinate cognitive interviewing

of a tobacco use questionnaire across several Asian languages as well as

English, relying on relatively quickly trained interviewers who applied

a standardized protocol (that is, where probes were completely pre-scripted).

The overall results were somewhat reassuring; at least in part, a common

set of problems emerged across cultures, languages, and sets of interviewers,

indicating that some problems with survey questions appear to be universal,

and that the separate cognitive interviewing teams independently identified

these defects.
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WHAT TO ASK: THE SELECTION OF PROBES

As discussed earlier, most recent conceptualizations of cognitive interviewing

involve probing to some degree. If the interviewer is also an investigator,

then she may select some of these probes herself; if a data collector, then

the probes may be selected for her. But either way, someone must choose

what probes are asked. Although the cognitive interviewing literature of

the past 20 years has provided many examples of possible probes

(e.g., Bercini 1992; DeMaio and Rothgeb 1996; Forsyth and Lessler 1991;

Willis 1994), it is not clear whether particular probes are likely to be most

effective for various purposes. Willis (1994) suggested that probes should

not suggest a “correct” answer, a principle that also applies to survey

questions. Foddy (1998) concluded that specific probes such as “what does

[term] mean to you” are more successful than general ones such as

“what were you thinking when you first answered the question?3 Beatty

(2002) found that participants answered probes about the meaning of terms

differently when they were administered alone than they did within the

context of a particular survey question. In general, however, these sorts of

recommendations appear to be uncommon.

Cognitive interviewers may be able to obtain some guidance about how to

choose “good” probes from literature on qualitative interviewing, which

may include lessons on what to ask, how to ask it, and how to make sense

of narrative data. For example, Weiss (1994) suggests that interviewers

generate narrative by asking about specific events rather than generalized

experience. Holstein and Gubrium (1995) encourage interviewers to be on

the lookout for “confusion, contradictions, ambiguity and reluctance” as signs

that “meanings are being examined, reconstituted, or resisted” (p. 79).

In the case of cognitive interviews, such instances might call for additional

probing. Variants of qualitative interviewing are also employed by

anthropologists, and some guidance may be obtained from that field as

well. For example, Gerber (1999) notes that anthropologists can explore

whether terms are “culturally inappropriate” for a particular population.

But rather than simply asking a participant what a term such as self-reliance

means, an anthropologist might explore its meaning in different contexts,

e.g., with regard to child rearing, older family members, or welfare recipients.

This might suggest that general cognitive interview probes such as “what

does this term mean to you” might be less effective than specific ones

exploring how a term is used in a participant’s life. Figure 1 suggests

a probing classification scheme that attempts to systematically organize the

3. It should also be noted that in this study, general probes were administered before specific

probes for most questions. It is possible that the performance of specific probes was enhanced by

“priming” from the general probes. It is also possible that results would vary depending on the

criteria used to determine that probes were successful.
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various major categories of probes, and to indicate the circumstances under

which each is potentially most beneficial.

This model of probing distinguishes two major dimensions: (1) whether

probes are searching in nature (proactive) as opposed to responsive (reactive),

and (2) whether they are fashioned ahead of the interview (standardized)

or during its course (nonstandardized). The 2� 2 combination of these two

major dimensions produces four key probing variants:

(1) Anticipated probes are those that are scripted, or at least roughly

configured, based on the anticipation of a problem with the question.

(2) Spontaneous probes are flexible in that they are not scripted in

advance. However, these probes are not based on any particular

response from participants—they derive from interviewers who decide

to search for potential problems on their own initiative.

(3) Conditional probes have been introduced by Conrad and Blair (2004);

these are pre-determined probes that are applied only if triggered

by particular participant behaviors (e.g., if a participant hesitates,

the protocol calls for the interviewer to say: “You took a little while to

answer that question—what were you thinking about?”).

(4) Emergent probes are flexible, unscripted, and reactive; the interviewer

selects such probes in response to something that a participant says

(e.g., something that indicates an apparent problem).

Willis (2005) discusses the various situations that might give rise to the use

of each probe category, the relative benefits and drawbacks of each, and the

relative benefits of structured versus flexible approaches to probing.

In particular, he proposes that proactive varieties of probing are most

useful when problems have been anticipated, yet the participant gives no

indication of having the problem until probing is done (i.e., to detect cases of

Proactive Administration
(initiated by the 
interviewer/researcher) 

Reactive Administration
(triggered by subject
behavior) 

Standardized
Construction
(constructed prior to the 
interview)

(1) Anticipated Probes (3) Conditional Probes 

Non-standardized
Construction
(constructed during the 
interview)

(2) Spontaneous Probes (4) Emergent Probes 

Figure 1. Model of verbal probing in the cognitive interview (from
Willis 2005).
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“Silent Misinterpretation”, as phrased by DeMaio and Rothgeb 1996).

Reactive probing is presumably most appropriate in the opposite case: where

problems were unanticipated, yet the participant does indicate some difficulty

(e.g., a long silence). It is likely that multiple varieties of probing are

appropriate within the same interview, depending on the mix of problems

either expected or encountered.

To lend more specificity to these arguments, researchers might put this

notion to the test. This could be done by paying careful attention to the nature

of probing that is either proactive or reactive—or structured versus

unstructured—within cognitive interviewing studies, mainly through careful

review of cognitive protocols and interview recordings. Given the sets of

(anticipated) probes that were both fashioned and administered, which

resulted in the detection of apparent problems, and how often? Conversely,

how often did subjects indicate the presence of problems on their own,

how often were these followed up by reactive forms of probing, and what

types of problems were then identified? A compilation of such basic data

would be extremely useful in establishing best practices.

Evaluating Evidence from Cognitive Interviews

Whether cognitive interviews are conducted based on a fairly standardized

protocol or with greater interviewer flexibility, the major product is still

verbal text that needs to be evaluated to determine whether or not a question

poses a problem for respondents. One advantage of more standardized

protocols is that they generate data more amenable to systematic coding and

analysis. For example, Conrad and Blair (1996) propose that verbal protocols

be coded in a table with “types of problems” on one axis (lexical, temporal,

logical, etc.), and “response stage” (understanding, task performance, and

response formatting) on the other. Once criteria are established to indicate the

presence of a problem, cognitive interview data can be objectively coded

to determine if the criteria are met.

As noted earlier, some practitioners propose that additional, unscripted

probing from a skilled investigator brings enough additional material to the

surface to justify the lack of standardization. However, the resulting variation

in data across questions and interviewers can complicate analysis. Interview

content can vary considerably, with some questions or issues given relatively

little attention and others pursued in depth. The presence or absence of verbal

reports can be attributable to either questionnaire problems or interviewer

discretion, making it difficult to establish objective criteria of problems.

Nevertheless, we suggest that analysis can be based on whether apparent

problems can be logically attributed to question characteristics. For example,

consider the tested survey question “Thinking about your physical health,

which includes physical illness and injury, for how many days during the
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past 30 days was your physical health not good?” Schechter, Beatty and

Willis (1998) concluded that respondents in general have a difficult time

answering this by the following process of reasoning:

(1) Observing a response problem: several participants could not provide

codeable responses (a number between zero and thirty), even when

probed.

(2) Considering the specifics: some participants indicated that there was no

way to answer the question (“a day is part good and part bad—you

can’t characterize it as one or the other”); others complained about

response task difficulty (“I don’t do bookkeeping on this”) especially

given complicated health pictures.

(3) Identifying question characteristic that create the problem: the question

assumes that a “day” is a reasonable metric, but it may not be for

people with varying-quality days.

(4) Evaluating generalizability: it seems reasonable that this problem

could recur for people with multiple health problems difficult to keep

track of, and for respondents with health that varies throughout

the day.

A claim that this process found “proof” of the problem would overstate the

evidence. However, a reasonable case could be made that respondents in

similar circumstances would have similar difficulties responding, and that the

difficulties are caused by a faulty assumption about the way individuals

can characterize their health. Note also that the evidence is not linked to the

number of participants who report a particular problem. Whether it takes

many or a few participants to construct such an argument, it needs to be

evaluated based on logical merits. It is conceivable that a solid argument

about a questionnaire problem could be constructed around a single case,

or that such an argument might fail to materialize around several cases.

ERROR IN COGNITIVE INTERVIEW ANALYSIS

As useful as cognitive interviewing may be, it can still lead to conclusions

that are incomplete, misleading, or incorrect. There are several possibilities

for error: cognitive interviews could identify problems that would not turn out

to be “real” in surveys; cognitive interviews could fail to identify problems

that exist in actual survey administration; and cognitive interview findings

might be inconsistent when conducted by independent groups of researchers.

The first two could be considered problems with the validity of the method

and might be respectively classified as errors of commission and errors of

omission. The third could be considered to be a problem with the reliability

of the method.

In defending themselves against errors of commission, practitioners

assume that cognitive interviewing finds problems that will carry over to
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actual surveys. Unfortunately, there is often no obvious way to verify that

hypothesized problems are “real.” Logical arguments may have to do, and

researchers will have to determine for themselves whether they find such

arguments to be meritorious. However, there have been at lease two

attempts to verify that cognitive interview findings were borne out by field

data (Beatty, Fowler, and Cosenza 2006; Willis and Schechter 1997). Both

studies administered several questions and revisions based on cognitive

interview findings in a split ballot. Arguably, some revisions produced

more plausible statistics (e.g., regarding hours spent doing “strenuous

physical activity” per day). Such validation is potentially useful, but

expensive.

As for errors of omission, there is no reasonable way that cognitive

interview practitioners could claim to have found all problems with

a questionnaire. As noted earlier, the method can make no claims that it

has represented the population as a whole. Its usefulness is based on the

assumption that the most egregious problems will become evident in most

groups of participants who are reasonably appropriate to the topic of the

survey, and interviewing often concludes based on a subjective judgment that

interviews are yielding diminishing returns. There is always the possibility

that one additional interview could yield a significant new insight, or that an

additional interviewer would be more likely to notice additional problems.

By the same token, claims that a questionnaire has “no problems” are

impossible—the strongest claim that could be made is that no problems

have (yet) been discovered.

Finally, there is always the possibility that independent groups of cognitive

interviewers might not reach the same conclusions regarding a particular

questionnaire (see DeMaio and Landreth 2004; Forsyth, Rothgeb, and

Willis 2004). However, it would probably not be unusual for different groups

to discover different insights, especially if interviewers were operating under

an “investigator” paradigm. Under both the investigator and data-collector

interviewer paradigms, there is an element of chance regarding who is

interviewed, meaning that different insights might emerge from interviews,

especially in earlier stages of a project. Differences could also be a function

of varying backgrounds and sensitivities to various sorts of problems. It

seems unlikely that cognitive interviewing would generate reliable findings in

the sense that survey researchers might use the term (i.e., each set of

interviews identifies the same set of problems with questions). When findings

are different, yet not necessarily contradictory, this may indicate that no one

set of findings is complete, and they need to be examined more closely.

Findings that are difficult to reconcile might indicate either faulty reasoning

by analysts, or that interviewing has not yet yielded an adequate under-

standing of responses associated with a question. The former case calls for a

closer look at the data, while the latter indicates a need for continued data

collection.
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CONCEPTUALIZING THE PRODUCT OF COGNITIVE INTERVIEWING

Central to method evaluation is the choice of the particular outcome measure

we choose to evaluate. Implicit in many discussions regarding cognitive

interviewing is the assumption that it should help researchers develop

measurably better survey questions—that is, it should be able to identify and

eliminate problems until researchers have homed in on an “ideal” question

wording. If held to such a standard, it is not clear that cognitive interviewing

is successful. However, an alternative view is that cognitive interviewing

should simply provide questionnaire designers with insights about the

consequences of various questionnaire design decisions. These findings

may not always point to a clearly superior version of a question. Rather

than attempting to find the “right” way to ask a survey question,

cognitive interviewing may be more suited to helping researchers assess

tradeoffs—the advantages and disadvantages of asking questions in a certain

manner.

For example, consider the question: “Are you currently being treated by

a doctor for arthritis?” Cognitive interviewing has suggested that this

question is simple for participants with either serious arthritis or no arthritis at

all. However, it can be complicated for participants whose circumstances may

not qualify as “current treatment” (e.g., those who had seen a doctor for

arthritis pain over a year ago). Does this qualify as a “problem” with the

question? If so, it might make sense to add more specific language than

“current treatment.” However, doing so would make the question longer,

more burdensome, and potentially confusing to respondents who did not have

difficulty with the original version. Cognitive interviewing may be useful

simply because it provides information to make such design decisions as

logically as possible—indeed, it may be the most efficient method available

for illuminating such issues. In that light, cognitive interviewing may be less

suited to finding the “best” questions than to guiding “best informed” design

decisions.

Maximizing the quality of insights derived by cognitive interviewing

calls for more clearly established best-practices, which calls for additional

research. Clearly, experimentation on variations of cognitive interview

practice (or comparisons with other forms of pretesting) is one possibility.

In a straightforward experiment, researchers decide upon a particular

variant of cognitive interviewing, manipulate a characteristic of interest,

and determine whether this manipulation affected some dependent

measure. For example, the researchers may provide identical instructions

to two sets of interviewers with different levels of experience, and

evaluate whether the number or type of problems that they identified

varies. Conrad and Blair (2004) document a case study of this type,

finding (among other things) that a more “conventional” version of
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cognitive testing identified more problems than a restricted “conditional

probe” version applied by less experienced interviewers; however, in the

conventional probe version, there was less overall agreement with coders

about the presence of problems.

Such experiments might be informative about the effect of manipulating

particular variables, which could be especially useful for evaluations of

relatively structured forms of cognitive interviewing. However, it is possible

that the manipulations may have little resemblance to actual practice

(a problem noted by Conrad and Blair 2004). This could be a particular

problem in efforts to evaluate more qualitative forms of cognitive

interviewing—i.e., those in which interviewer freedom to explore in an

unpredicted (and possibly unpredictable) manner is a fundamental attribute of

the method. It is difficult to use experiments to compare the yield of

alternative qualitative methods, because the level of control required for

such an evaluation makes the methods non-qualitative by definition. To the

extent that cognitive interviewing is qualitative in nature, the usefulness

of experimental manipulations of methodology may be limited by

artificiality.

Another option for research is to study activities already conducted by

cognitive interviewers. Such studies relinquish most or all experimental

controls in order to maximize realism. For example, Presser and Blair

(1994) compared results of cognitive interviewing with results from other

forms of pretesting the same instrument; DeMaio and Landreth (2004)

compared cognitive interview results produced by three separate research

teams; Beatty (2004) studied what cognitive interviewers on one particular

project actually did. All studies identified differences in results across

methods or interviewers; however, the lack of experimental control makes

it difficult to determine what specific characteristics of the study

implementations were driving these differences. In fact, inherent

differences in cognitive interviewing practice make it difficult for studies

such as these to make firm conclusions about what the method does or

does not accomplish in general. The same limitation applies to split-ballot

studies (Beatty, Fowler, and Cosenza 2006; Willis and Schechter 1997)

comparing response distributions from original and re-worked survey

questions. The studies provide evidence that cognitive interviewing as

practiced yielded useful results, but not all cognitive interviewing studies

necessarily have equal utility. They also do not identify which

attributes of cognitive interview practice were responsible for the

usefulness of the results. Such studies can contribute an understanding

of what one particular variant of cognitive interviewing produced—but

only if the study makes clear exactly what was done in the cognitive

interviews.
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NEXT STEPS TOWARD DEVELOPING BEST PRACTICES

To close, we consider where the practice of cognitive interviewing seems the

least well-specified, and suggest four areas where additional work should be

particularly fruitful.

(1) Determining optimal sample sizes for cognitive interviews. Recent

work by Blair et al. (2006) should be replicated using different

instruments, types of questions, groups of interviewers, and variants of

cognitive interviewing practice. One potentially useful variation would

be to employ an iterative testing approach, based on rounds of testing

with questionnaire revisions between rounds. This approach is arguably

accepted as an ideal practice, and it would be useful to see whether

revised questionnaires are in fact “better,” and how rates of problem

identification decline across revisions. Along the same lines, it would

be useful to see how many interviews are required for independent

groups of interviewers to reach consensus that the most significant

questionnaire design issues had been identified.

(2) Stronger guidance regarding data collection decisions. As mentioned

previously, the prevalence of web and mixed-mode surveys call for

revisiting decisions about the proper balance between thinking-aloud

versus probing. Further studies involving self-administration that

directly compare think-alouds with various probing approaches

should follow Redline et al. (1998) in assessing a range of relevant

behaviors, such as usefulness of the verbal reports in identifying

various conceptual and navigational problems on the same instrument.

Similarly, additional research should evaluate the efficacy of various

probing choices given various types of questions, modes, and

participants. Although some guidance for selecting probes is available

(see Willis 2005), little empirical evidence is available to demonstrate

which design decisions yield better data for questionnaire design

decisions. For example, analyses described by Foddy (1998) and

Beatty (2004) examined the relationship between interviewing probing

and participant reports. Insights into the actual workings of cognitive

interviewing projects could suggest which approaches seem to be most

effective.

(3) Studying in greater depth what actually happens in cognitive

interviews. Although experimentation can be useful, we believe that

greater methodological strides can be made through detailed analysis

of processes in particular cognitive interviewing projects. That is,

analysis could focus on what was done in a particular project, and

how certain design decisions or interviewer actions led to certain

conclusions, without necessarily attempting to control how studies

were carried out. What such studies would lack in control they would
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make up for in realism. Additional research on previously conducted

cognitive interviewing studies may be increasingly feasible with the

forthcoming launch of the Q-Bank database, which will document

which questions were tested, methods used in the testing, and findings

from cognitive interviewing projects conducted in various federal

agencies (Miller 2005).

(4) Encouraging enhanced documentation of procedures. Perhaps the

most significant impediment to the development of best practices

is a lack of shared understanding of what cognitive interviewing

projects have actually entailed. Given the large variety of practices

covered under “cognitive interviewing,” better documentation is

essential. Cognitive interview practitioners should agree upon a

common set of key parameters that are specified within any cognitive

testing report—such as the number of interviews, interviewers,

and rounds of interviewing; the relative mix of think-aloud versus

probing, the nature of probing (concurrent versus retrospective,

whether proactive, reactive, or both); the recruitment methods, and

so on.

Conclusion

Although Sirken and Schechter (1999) have argued that cognitive laboratory

testing has “forever changed the attitude that questionnaire design is simply

an art rather than a science” (p. 4), the truth may be that there is as much art

as science in cognitive interviewing. That does not necessarily diminish

its value. Nor does it necessarily matter whether the method is true to its

explicitly psychological roots—as Presser (1989, p. 35) concluded,

if its application “does nothing more than increase the resources devoted to

pretesting, it will have been all to the good.” The practice of cognitive

interviewing has resulted in a considerable expansion in the time and

energy devoted to developing large-scale survey questionnaires over the past

two decades. However it is implemented, cognitive interviewing can

put useful information into the hands of researchers who need to make

difficult choices. Hopefully this review provides some perspective about the

varieties of activities that are encompassed under the term, which may help

researchers to understand—and to further explore—what is actually being

produced in cognitive interview studies. More importantly, it will hopefully

foster further discussions about best practices among practitioners. With

such continued discussion, researchers should be better equipped to create

questions that are clear, that pose memory and recall tasks that respondents

can reasonably be expected to accomplish, and that allow respondents to

express their answers accurately.
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