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Introduction 

Norbert Schwarz and Seymour Sudman 

S urvey data are only as meaningful as the answers the survey 

respondents provide. Although this fact has been recognized 

since the early days of survey research (see Payne, 195 1, for an early 

review), survey methodology has long been characterized by rigor- 

ous theories of sampling on the one hand and the so-called art of 

asking questions on the other. Only recently have the cognitive and 

communicative processes underlying question answering in surveys 

received theoretical attention. This development reflects an increas- 

ing collaboration of cognitive and social psychologists and survey 

methodologists, which began in the early 1980s. Drawing on psy- 

chological theories of language comprehension, memory, and judg- 

ment, researchers have begun to formulate explicit models of the 

question answering process and have tested these models in tightly 

controlled laboratory experiments and split-ballot surveys. Several 

edited volumes reflect the rapid progress made (Jabine, Straf, Tanur, 

and Tourangeau, 1984; Jobe and Loftus, 199 1 ; Hippler, Schwarz, 

and Sudman, 1987; Schwarz and Sudman, 1992, 1994; Tanur, 

1992), which has also been summarized recently in the first com- 

prehensive textbook, Thinking About Answers (Sudman, Bradburn, 

and Schwarz, 1995). Moreover, several major survey centers and 

government agencies, in the United States as well as in Europe, 

have established cognitive laboratories to help with questionnaire 

development. 
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This growing interest in the processes underlying question 

answering in surveys has led to the development and refinement of 

techniques for determining and measuring the cognitive and com- 

municative processes involved. The present book attempts to sum- 

marize and evaluate these techniques. The book is divided into 

three sections, followed by a concluding chapter by Robert Groves. 

The first section discusses methods that involve observation and 

taping of interviews, with subsequent coding and analysis of what 

occurred. The second section discusses obtaining and then coding 

and analyzing verbal protocols. The final section looks at other 

techniques and combinations of techniques that have been used, 

including sorting tasks and response latency measures. 

Interactional Analysis 

Chapter Two by Floyd Jackson Fowler, Jr., and Charles F. Cannell 

describes the use of behavioral coding to identify problems with 

questionnaires during pretests. It is interesting to note that these 

methods were first developed by Cannell and Fowler as tools for the 

evaluation of interviewers. It soon became apparent, however, that 

the biggest problems in survey execution were caused not by the 

interviewers but rather by the poor quality of the questions being 

asked. 

The procedures described by Fowler and Cannell include tape- 

recording interviews and coding respondent behaviors such as 

requests for clarification, interruptions, or inadequate answers. With 

trained coders, intercoder reliability is high. The method is a nat- 

ural supplement to procedures used in cognitive laboratories because 

some problems that do not surface in cognitive laboratories can 

become problems in the field, whereas some problems identified in 

cognitive laboratories, such as misunderstanding what a question 

means, may not surface in behavioral coding. 

In Chapter Three, Ruth N. Bolton and Tina M. Bronkhorst 

describe a similar procedure except that the coding of behaviors 

becomes computerized and thus automatic and extremely reliable. The 

actual coding scheme used is presented in some detail. In addition to 

coding the use of specific words or phrases, automatic computer cod- 

ing may also be used to measure nonverbal cues such as broken utter- 

ances and pauses, which also reflect respondents' problems. 

Establishing an initial computerized coding scheme for detect- 

ing problems with questionnaires is a difficult task, but once done 

it becomes easy to revise and test alternative coding schemes. The 

method is especially efficient if the same coding scheme can be 

applied to a number of studies in the same general area, such as cus- 

tomer satisfaction, which was the main concern of Bolton and 

Bronkhorst . 
In some of their most recent work, the authors have extended 

computer coding to analyze verbal protocols. Their chapter ends 

with a detailed example of how they used the methods described to 

pretest a survey of customer satisfaction with long distance tele- 

phone service. 

Nora Cate Schaeffer and Douglas W. Maynard in Chapter Four 

again use tape recordings of interviews as their basic data, but their 

primary interest is in a detailed understanding of the interactions 

that occur between respondents and interviewers. Essentially, they 

argue that an interview is more than the sum of the behaviors of 

the interviewers and respondents and that a richer understanding 

of the survey process can be obtained by a conversational analysis of 

the interactions that occur. Using examples from interviews con- 

ducted by the Census Bureau, they illustrate their method with a 

single question asked of respondents about where they work: "Is this 

business or organization mainly manufacturing, retail trade, whole- 

sale trade, or something else?" 

Some respondents have trouble with the ambiguous category 
"something else" and the chapter describes the variety of ways that 

they ask for help and that interviewers provide it so that the ques- 

tion can get answered. Although these interactions between respon- 

dents and interviewers indicate problems with the question, they 
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suggest that these problems can be overcome by customized ques- 

tioning methods. The analyses also show that respondents may not 

ask directly for clarifications to ambiguous questions but rather pro- 

vide information that they think is relevant, trusting the inter- 

viewer to select the right answer. They suggest that conversational 

analysis can be used not only to improve questionnaires but also to 

improve interviewers' behavior by training them how and when 

deviations from standardized questions may be desirable. It should 

be noted, however, that the example in this chapter is a question 

about a factual issue. Interactional conversational analyses of atti- 

tude questions may well yield examples of interviewer variance that 

are not desirable. 

Verbal Protocols 

In Chapter Five, the first chapter in the second section of the book, 

Timothy D. Wilson, Suzanne J. LaFleur, and D. Eric Anderson dis- 

cuss the validity and consequences of verbal reports about attitudes. 

Wilson and his colleagues have been among the leading critics of 

the validity of verbal protocols and have demonstrated in a series 

of experiments that verbal protocols are sometimes subject to error, 

much like survey questions. 

In the chapter they generalize from their studies of verbal pro- 

tocols to actual survey questions asking respondents why they 

believe they hold a specific attitude. They argue, not surprisingly, 

that these questions are subject to the same errors as verbal proto- 

cols and that these errors can be detected by careful experiments. 

They also argue that asking "why" questions can create contexts 

that change answers to subsequent attitude questions. But they 

point out too that sometimes why questions provide useful infor- 

mation when the reasons for holding a certain attitude are accessi- 

ble, plausible, and easy to verbalize. 

Our own view is not very different from Wilson's and his col- 

leagues, with perhaps a slight shift in emphasis. We believe that ver- 

bal protocols can often provide useful information but like all ques- 

tions are subject to measurement error. Just as measurement error 

in survey questions has not prevented the extensive use of surveys, 
we believe that measurement error should not prevent the careful 

use of verbal protocols. We agree fully, however, that where possi- 

ble the combination of verbal protocols and experiments is superior 

to the use of either procedure alone. 

Barbara Bickart and E. Marla Felcher in Chapter Six describe 

some of their recent work on expanding the coding schemes for ver- 

bal protocols in survey research. It is of course obvious that, just as 

with observed behaviors, verbal protocols need to have a theoreti- 

cal coding scheme imposed on them so that the data can be ana- 

lyzed and understood. 

Bickart and Felcher's codes follow the four stages of the process 

respondents use to report about behavioral frequencies for them- 

selves (self-reports) and for others (proxy reports), although the 

authors use slightly different terms than others do. Their stages are 

split into preparation, which includes clarification, thinking, and 

restating the question; pre-answer production, which includes 

episode recall, qualitative frequency assessment, normative behav- 

ior, and trait knowledge; frequency elicitation, which includes direct 

retrieval, counting, and estimation; and postfrequency evaluation, 

which includes social desirability assessment and certainty assess- 

ment. The chapter presents the fully detailed coding scheme they 

use as well as data from a study using these codes. 

The authors' expanded coding scheme enables them to test 

hypotheses about the sequence of processes as well as content-ori- 

ented substantive issues (such as concerns for knowledge use and 

social desirability, and comprehension difficulties), and to show how 

these processes differ between self-reports and proxy reports. 

We do not believe a universal coding scheme for verbal proto- 

cols will ever exist because different researchers will have different 

aims and different theoretical perspectives. It is likely, however, that 

most researchers will not want to start from scratch but will want 
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to adapt to their own uses other coding schemes, such as the one 

proposed by Bickart and Felcher, and those proposed by Bolton and 

Bronkhorst, Graesser and colleagues, and other authors in this book. 
At  first glance, a reader might wonder why Chapter Seven by 

Arthur C. Graesser, Sailaja Bommareddy, Shane Swamer, and 

Jonathan M. Golding is included in the section on verbal protocols. 

The chapter describes a computational model of human question 

answering called QUEST, which Graesser and his associates have 

been developing for the past fifteen years using research from the 

fields of artificial intelligence and computational linguistics. It is 

included in this section because the model and the specific coding 

categories described share many of the features of the models 

described in the other chapters of this book, and the distinctive fea- 

tures of this model may be useful to researchers attempting to design 

coding structures for verbal protocols. The four main components 

of the QUEST model are the following: 

1. Question interpretation, including parsing questions, identify- 

ing referents of nouns, interpreting predicates and presupposi- 

tions, and identifying question focus and category 

2. Access to relevant information sources, including specific and 

generic knowledge structures 

3. Pragmatics, including goals of and common ground between 

questioner and respondent and the informativeness of the 
answer 

4. Convergence to relative answers, including intersection of 

information from multiple sources, search procedures, and 

constraint satisfaction 

Graesser and his colleagues give examples of the categories and 

show how the model can be used not only to uncover problems with 

questions (in a way similar to that proposed by Lessler and Forsyth 

in Chapter Eleven) but also to repair poor questions. 

Other Methods for Determining Cognitive Processes 

The series of chapters in the third section of the book describes 

methods other than those discussed earlier or combined methods. 

Thus, in Chapter Eight, Theresa J. DeMaio and Jennifer M. 

Rothgeb describe how the Census Bureau uses cognitive methods 

in laboratory settings and in the field to test and improve new ques- 

tionnaires. 

In the laboratory setting, the cognitive interviews primarily 

involve concurrent and retrospective verbal protocols. After these 

are completed, the Census Bureau supplements them with pilot tests 

that conclude with respondent debriefings. These debriefings are 

very structured and may involve vignettes or direct probes. In one 

example, respondents were read scenarios about people engaged in 

various activities that had earlier been defined either as work or not 

work and asked whether they would report such people to be work- 

ing. As expected, many respondents during the debriefing defined 

work differently than the researchers had intended. As the authors 

point out, the use of both laboratory cognitive interviews and 

pretest debriefings provides richer information for improving ques- 

tionnaires than either method alone. 

In Chapter Nine, Jared B. Jobe, Donald M. Keller, and Albert E 
Smith describe the use by the National Center for Health Statistics 

of a variety of cognitive methods for studying the special problems 

that older respondents have in answering survey questions. It should 

be noted that their respondents were noninstitutionalized and 

showed no evidence of mental impairment. Jobe and his colleagues' 

findings are that older respondents can provide good information 

about their cognitive processes but that thinkaloud questions often 

need to be supplemented with more directive probes than with 

younger respondents. Some of the differences they find may be a 

function of education as well as age. 

The cognitive interviews indicated that older respondents, like 

younger ones, sometimes misunderstood questions, especially those 
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dealing with their functional status. The cognitive interviews did 

indicate that for autobiographical behavior older respondents had 

greater difficulty than younger ones in retrieving information, mak- 

ing judgments, and using the response categories provided in the 
question. Not surprisingly, reporting about ability limitations and 

obtaining aid from others was seen as socially undesirable and there- 

fore was subject to underreporting. The authors conclude that 

cognitive methods do not need to be standardized but can be cus- 

tomized for specific populations. 

Chapter Ten by Richard E. Petty and W. Blair G. Jarvis contin- 

ues the discussion of individual differences in the use of cognitive 

processes in the survey interview. The two measures discussed in 

this chapter are an individual's need for cognition and the need to 

evaluate. Both measures were developed by Petty and his colleagues. 
Because the individual differences assessed by these measures are 

relatively independent, survey respondents can be grouped into four 

categories: 

1. Individuals low on need for cognition and need to evaluate 

will be least likely to have opinions and most likely to be sub- 

ject to context and mood effects. 

2. Individuals high on need for cognition and low on need to 

evaluate will be most likely to construct opinions at the time 

of the interview. 

3. Individuals low on need for cognition and high on need to 

evaluate will have opinions on a variety of issues but arrive at 

them through relatively nonthoughtful means. 

4. Individuals high on both need for cognition and evaluation 

will have thoughtfully received or constructed opinions. 

These scales can be used to supplement verbal protocols. It is 

also possible, although it remains to be demonstrated, that these 

scales will be related to the quality of information obtained from 

verbal protocols. 

I t  is often the case that the problems with questionnaires that 

are uncovered in cognitive laboratories and in pretests can be antic- 

ipated in advance by survey experts. Judith T. Lessler and Barbara 

H. Forsyth in Chapter Eleven describe a formal coding system for 
appraising questionnaires that can be used prior to the more expen- 

sive methods. 

The coding system draws on the same four-stage model of the 
question answering process that is used by most other authors in this 

volume. That is, there is a series of comprehension, retrieval, judg 
ment, and response generation codes. The authors present a detailed 

version of the system and describe how the coding scheme was used 

to uncover ~roblems and improve three questionnaires. 

Chapter Twelve by the late Thomas M. Ostrom and Katherine 

M. Gannon describes a method for determining how respondents 
give cognitive meanings to rating scales. The method, called exem- 

plar generation, asks respondents to give examples of behaviors that 

fit certain points on the scale, such as "not at all honest" or "com- 

pletely honest," and to give ratings of how difficult the exemplars 

were to generate. The authors describe the results of several studies 

that demonstrate the usefulness of the procedure for constructing 

and assessing labels, for determining whether unipolar or bipolar 

scale formats are better, and for determining what respondents think 

a question means. 

As John N. Bassili points out in Chapter Thirteen, the use of 

response latency measures as an indicator of underlying cognitive 
processes has been widespread in experimental research in cogni- 

tive and social psychology, especially since computers may readily 

be programmed to measure the time between the presentation of a 

question or other stimulus and the time that a key is pressed to indi- 

cate an answer. In this chapter, Bassili extends this methodology to 
computer-assisted telephone interviews (CATI) by the use of a 

"voice key" that transmits a signal to the computer when the 

respondent begins to answer a question. 

Although the methodology is well developed and can be 

adapted to any CATI system, certain problems may cause invalid 
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results. For example, respondents may hem and haw or ask ques- 

tions of the interviewer, there may be loud background sounds or 

static on the phone line, and some respondents may speak so softly 

that the voice key does not pick up the sound. With current tech- 

nology, valid voice key measures are obtained about 60 percent of 

the time but the data appear to be representative of all responses. 

Latencies may also be obtained by interviewers pressing keys when 

the respondent starts to speak, and interviewer and voice key laten- 

cies are highly correlated, as would be expected. 

In the remainder of the chapter, Bassili describes a series of stud- 

ies that used response latencies to understand question interpreta- 

tion, memory retrieval, information integration, and response 

selection, and to measure attitude strength. He concludes that 

response latencies have significant potential for enriching the results 

of telephone surveys and should be measured whenever possible. 

In Chapter Fourteen, Mahzarin R. Banaji, Irene V. Blair, and 

Norbert Schwarz, echoing the comments in Chapter Five of Wil- 

son, LaFleur, and Anderson, review research on implicit memory. 

This research indicates that respondents may often be unable to 

retrieve relevant information in explicit tests of memory or to report 

that they retrieved it in answering a survey question when asked to 

report on their mental processes. Nevertheless, respondents may 

make use of information that is not consciously accessible, reflect- 

ing the operation of implicit memory. Examples include memory for 

perceptual, semantic, and social features of information as well as 

feelings of familiarity and ease of recall. The authors conclude with 

a discussion of the role of mood in memory and judgment. 

The authors describe the variety of methods that researchers 

have employed and can employ to uncover the cognitive processes 

being used. These involve response latency measures, as discussed 

in Chapter Thirteen, and a wide variety of ingenious experimental 

manipulations, including priming, to uncover implicit memory or 

automatic activation of attitudes. 

The authors make it clear that it is more difficult to develop 

good implicit measures than the explicit measures described else- 

where in the book. Primary aims of their chapter are to familiarize 

survey researchers with these recent developments in psychology, 

to illustrate why implicit measures are important, and to interest 

researchers in working on the issue. 

In Chapter Fifteen, Marilynn B. Brewer and Layton N. Lui pro- 

vide still another method for determining the cognitive structures 

used by respondents-free sorting tasks. Such tasks have a number 

of advantages. They do not rely on respondents' ability to verbalize 

assessments of similarity, they can be used with any form of stimu- 

lus objects (from verbal labels to photographs or the physical objects 

themselves), and they can be used to sort a large number of objects 

in a short time period. The primary disadvantage of sorting is that 

it produces cumbersome data sets. Fortunately, this disadvantage is 

overcome by the use of high-speed computers. 

Brewer and Lui describe the data analysis methods they have 

used, including exploratory and confirmatory factor analyses and 

comparative analyses. They give examples of the use of sorting to 

determine how respondents categorize a chronic condition check- 

list and, in two other studies, to determine how respondents sort 

photographs of peoples' faces, especially the faces of elderly persons. 

They suggest that sorting methods may be used to improve the 

structure and ordering of questions in a questionnaire in order to 

facilitate respondents' retrieval of information. They also suggest 

that sorting methods may be used to understand how different 

groups in the population interpret questions. 

In the final chapter, Robert M. Groves reviews the various ap- 

proaches discussed in the book from the perspective of measurement 

error research in survey methodology. His critical discussion empha- 

sizes the need for comparative studies that assess the relative 

strengths and weaknesses of different methods and outlines issues 

for future research. 

The authors of the chapters in this book are the researchers who 

developed or refined and used the methods they describe. Thus it is 



not surprising that they are generally positive about the methods 

they describe, although not uncritically so. The reader will certainly 

be made aware of the limitations of the methods. Most of the 

authors share our view that the alternative methods discussed in 

this book are complementary, not competitive. If resources allow, 

using combined methods will always be superior to using one alone. 

It is evident that the book provides a much more detailed dis- 

cussion of methods of determining cognitive processes than can be 

found in Chapter Two of Thinking About Answers by Sudman, Brad- 

burn, and Schwarz (1995). However, we believe that this book, like 

that volume, will be of interest and of use to both researchers and 

students in survey methods and cognitive psychology, especially 

those who are interested in determining the cognitive processes 

people use to answer questions. 

Part I 

Interac tional Analysis 



Using Behavioral Coding 

to Identify Cognitive Problems 

with Survey Questions 

Floyd Jackson Fowler, Jr., and Charles F. Cannell 

S urvey questions, like all scientific measures, must meet certain 

standards. A reasonable set of standards for survey questions is 

the following: 

Respondents understand the questions as intended by 

the researcher. 

Respondents have access to the information needed to 

answer the questions. 

Respondents can recall or retrieve the information 

needed to provide the answers. 

Respondents can transform the information they have 

into the form required to answer the questions. 

Respondents are willing to give accurate answers. 

Survey research measurement rests on a model that assumes that 

a consistently understood set of questions is posed that respondents 

are able and willing to answer. A crucial responsibility of the sur- 

vey research methodologist is to design questions that pose tasks 

that respondents are able to perform and that encourage them to 

report accurately. 
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Although most researchers would endorse these standards, sur- 

vey questions are not usually evaluated in ways that would permit 

researchers to know if their questions meet these standards. In the 

past decade, stimulated in part by a conference that brought 

together cognitive psychologists and survey research methodologists 

(Jabine, Straf, Tanur, and Tourangeau, 1984), survey researchers 

have begun to take more concrete steps to evaluate their questions 

prior to inception of a survey. The three main procedures that 

researchers undertake to help design and evaluate questions are 

focus groups, intensive cognitive interviews, and field pretests. 

The increased use of focus groups and cognitive tests constitutes 

a significant methodological development for survey research. How- 

ever, although these procedures are valuable they do not test ques- 

tions under conditions that replicate usual survey conditions. 

Moreover, cognitive testing is still not commonly used. Blair and 

Presser (1993) report that only a third of all academic survey orga- 

nizations have ever done any cognitive testing of survey questions. 

In contrast, some sort of field pretest is widely accepted as a routine 

part of the survey process. Hence, the field pretest constitutes a crit- 

ical opportunity to identify problems with survey questions. 

The traditional field pretest-in which a reasonably representa- 

tive set of respondents is interviewed with a near-final survey instru- 

ment under realistic conditions-has long been standard in survey 

research. However, the traditional pretest has several serious limi- 

tations. First, interviewer observations are the primary sources of 

information about question problems. There are reasons to be skep- 

tical of the validity and reliability of such observations. Although 

interviewers can report on aspects of questions that pose problems 

for them, they are not necessarily competent by training or experi- 

ence to identify problems with questions that affect the data from 

an analytical perspective. When conducting a pretest interview, the 

interviewer's primary focus is on the interaction with the respon- 

dent and this may interfere with observation of what goes on. More- 

over, the usual pretest includes only a small number of interviews 

conducted by each interviewer, providing an inadequate basis for 

reliable assessment of question problems. Finally, interviewers are 

frequently inconsis tent in the standards they apply to evaluating 

questions, resulting in lack of agreement about both the questions 

that cause the problems and the nature of the problems (Bischop- 

ing, 1989; Presser, 1989). Thus, although the strength of a field 

pretest is the generally realistic conditions under which survey ques- 

tions are evaluated, its weakness is the extent to which systematic, 

reliable, and valid findings about the questions themselves emerge. 

It is in this context that researchers have begun to explore ways 

to improve the quality of information gained from field pretests. 

One promising approach is the use of systematic coding of behav- 

ior to identify questions that pose problems. Systematic coding of 

interviewer and respondent behavior provides an objective, replic- 

able technique for measuring what happens in a survey interview. 

Problems in comprehension and ability to provide answers show up 

in the behaviors of both respondents and interviewers in consistent 

and interpretable ways. This chapter describes uses and methods of 

behavior coding to evaluate survey questions and, in particular, to 

identify the cognitive problems they pose. 

Background of Behavior Coding 

For social scientists interested in communication patterns within 

dyads or groups and for studies of interaction patterns, observation 

of behaviors has long been a methodological choice. One of the ear- 

liest studies of group behavior was conducted by Lewis Terman 

(1904). The goal was to identify pupils who were leaders and code 

their interactions with other students. 

Clinical psychologists also developed coding techniques to study 

the processes and outcome of therapy. Research had been hampered 

because the only data available were counselors' notes taken during 

the interview. But as Porter (1942) comments, "No two persons 

could ever agree as to what happened in an interview, or as to what 
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they did in interviewing, let alone what ought to be done" (see Cur- 

ran, 1945, p. 7). In the 1940s) Carl Rogers and his students devel- 

oped techniques for coding counseling interviews based on 

phonographic recording. The goal was to provide objective infor- 

mation to describe counseling interactions and outcomes in order 

to understand psychotherapeutic processes better. 

Porter ( 1942) developed a system for coding counselor behaviors 

that he considered a first effort in examining counseling processes. 

How did counselors' techniques vary over interviews, between inter- 

viewers with the same client, and between clients with different 

problems? Although Porter's analysis was based exclusively on coun- 

selor behavior, other studies soon followed that included coding of 

client behavior. Studies by Royer ( 1942)) Snyder ( 1947)) and Curran 

(1945) all examined interaction patterns to learn the effects of var- 

ious counseling techniques. 

As interest in studying groups developed in the 1940s and 1950s, 

coding behaviors became more frequent and more systematic. For 

example, educators investigated pupil-teacher interaction patterns 

to identify effective teaching techniques (Flanders, 1960). 

The most widely known and completely developed system for 

measuring group interaction is Bales's Interaction Process Analysis 

(1950). Bales's objective was to design a general set of coding cat- 

egories that would be useful to study various components of the - structure and processes of small groups. His coding scheme consists 
.-\ 

-- * 
of a set of categories based on standardized definitions and coding .,: \ 

; procedures that permit comparison of interactive patterns across 

' small groups. Categories include codes for positive and negative - .  
5i' 

.< behaviors between group members as well as those related to the 
L .  task itself. The Bales system has been used in numerous studies of 

group organization, structure, and process and has provided data for 

the development of theories on group leadership, cohesiveness, and 

productivity (Bales, 1950; Cartwright and Zander, 1968). 

One of the first uses of behavior coding in survey interviews was 

in the early 1960s. Record-check studies had documented signifi- 

cant reporting error in health surveys. In an attempt to identify 

sources of reporting error, trained coders observed and systemati- 

cally coded the behaviors of interviewers and respondents. The con- 

clusion was that "the major causes of good and poor reporting are ! 
probably to be found within the interview itself, particularly in the 

I behavior of the participants" (Cannell, Fowler, and Marquis, 1968). 1 
The development of inexpensive portable tape recorders made 'i 

it possible to record survey interviews and stimulated studies of 

interviewer-respondent interaction. Some of the early studies were 

those of Cannell, Fowler, and Marquis (1968)) Marquis and Can- 

nell(1969)) Marquis (1 97 1 ), Marquis and Canne11( 197 I), Morton- 

Williams (1977, 1979)) Sykes and Morton-Williams (1987)) 

Brenner (1982)) Dijkstra and Van der Zouwen (1982)) Morton- 

Williams and Sykes (1 984)) and Dij kstra, Van der Veen, and Van 

der Zouwen (1985). 

These studies revealed that interviewing techniques and inter- 

viewer-respondent behaviors frequently deviated significantly from 

the expectations of the researcher and from accepted norms of stan- 

dardized interviewing. The first reaction was to blame the inter- 

viewer. Deficiencies in performance were attributed to poor training, 

inadequate supervision, or simple lack of effort. More careful analy- 

sis, however, suggested that much of the difficulty rested with the 

techniques in which interviewers were trained or with inadequacies 

of the survey questions. Hyman (1975) many years ago put the bur- 

den where it belongs, "The fault sometimes is not in our interview- 

ers but in ourselves." 

Not surprisingly, the first practical, routine use of behavior cod- 

ing in survey research was to monitor interviewer performance. 

Some survey organizations routinely tape-record a sample of each 

interviewer's work systematically to evaluate such behavior as read- 

ing questions and probing. Using systematic behavior coding as part 

of interviewer supervision is an important advance over relying on 

the impressions and variable standards of interviewer supervisors. 

Procedures for monitoring have been described by Cannell, Lawson, 
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and Hausser (1975), Cannell and Oksenberg ( 1988), and Fowler 

and Mangione ( 1990). 

Fowler and Mangione used behavior coding extensively in their 

study of interviewers. Interviews were tape-recorded and the behav- 

ior of interviewers and respondents was coded in detail. Like others, 

Fowler and Mangione's initial purpose was to evaluate interviewer 

performance, the extent to which interviewers were reading ques- 

tions as worded, probing when needed, and probing in a nondirec- 

tive fashion. However, in the course of their studies, they noticed 

that certain questions were consistently more subject to interviewer 

effects than the average. When they examined the behavior associ- 

ated with individual questions, they found those most likely to be 

influenced by interviewers usually required probing to obtain an ade- 

quate answer (Mangione, Fowler, and Louis, 1992). 
This work is significant in demonstrating the place of behavior 

coding in evaluating questions. First, the findings constitute a bridge 

between behavior coding and interviewer-related error. The evi- 

dence suggests that designing questions so that they can be an- 

swered routinely without interviewer probing constitutes one 

strategy for reducing interviewer-related error. Second, it is evident 

that questions themselves have significant effects on the respon- 

dent-interviewer interaction. Questions subject to high levels of 

interviewer error in asking them and in probing tend to be associ- 

ated with high levels of inadequate answers by respondents. Third, 

the findings demonstrate that the ability of interviewers to perform 

in a standardized fashion is limited by the questions they are given. 

Without adequate questions, interviewers cannot follow acceptable 

procedures. They must choose between using standard procedures 

that yield inadequate responses or altering the question-by reword- 

ing it or using faulty probes-to obtain a response that meets the 

question's objective. Using behavior coding for monitoring inter- 

viewer performance frequently reveals that interviewer errors do not 

reflect ignorance of techniques or carelessness but rather are at- 

tempts to compensate for poor questions. 

Thus studies of interviewer performance revealed the reasons 

behind interviewer deviation from acceptable techniques and laid 

the groundwork for the use of behavior coding to identify problems 

with questions during pretests. 

Examples of Behavior Coding 

The development of a survey instrument progresses through several 

stages. The final stage is to test the instrument under conditions 

comparable to those that will be used in the actual survey. 

The purpose of the pretest is to evaluate individual questions 

and procedures for delivering the questions, identifying those that 

make it difficult for interviewers to administer or for respondents to 

answer. Pretests typically include twenty-five to seventy-five inter- 

views, which are done by a few interviewers who then meet with 

the study director in a debriefing session to discuss problems. As 

noted previously, question evaluation in such pretests traditionally 

is based on subjective impressions, and interviewers frequently do 

not agree on questions that cause problems or on the nature of the 

problems. 

Although it has a critical role in surveys, little research has been 

conducted on pretesting methods. Recently, however, considerable 

interest has developed in using behavior coding as an objective, 

quantified technique for evaluating questions at the pretest stage. 

We can describe one of these early experimental studies (Oksen- 
berg, Cannell, and Kalton, 199 1 ) .' A questionnaire including sixty 

items was constructed by taking questions from health surveys con- 

ducted by governmental and university organizations. The questions 

used were typical of health surveys, referring to medical care and 

use of services, health status, health behaviors, and health infor- 

mation. All questions had previously been subjected to usual pretest 

procedures and administered in major health surveys. 

The questionnaire was administered to 164 respondents over 

the telephone by experienced interviewers using standard pretest 
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techniques. All interviews were tape-recorded. A coding scheme, 

building on previous work (Cannell and Oksenberg, 1988; Fowler 

and Mangione, 1990) was used to describe the behavior during the 

interview. 

The objective was to design a coding system that was as short 

and efficient as possible to identify the primary question problems. 

If certain key behaviors occurred in at least 15 percent of the pretest 

interviews when a question was asked, that question was identified 

as a potential problem. Table 2.1 provides a summary of results for 

the sixty questions. 

As the table shows, in at least 15 percent of the pretest inter- 

views, 30 percent of the sixty questions (that is, eighteen questions) 

had a significant level of minor interviewer wording change and 5 

percent were changed in major ways. Twenty-five percent of the 

questions had high levels of respondent requests for clarification. 

The most prevalent problem indicator was inadequate answers. 

Almost 60 percent of the questions produced an initial inadequate 

answer 15 percent of the time or more. 

Table 2.1. Problem Indicators from Behavior Coding of Questions. 

Percent of questions 
Problem that evoked behavior at 
indicator problematical levels' 

Interviewer question-reading method 
S Slight change 30 

M Major changes 5 
Respondent behavior 

1. Reading interruption 

2. Clarification request 25 

3. Inadequate answer 60 

4. "Don't know" 5 

Source: Adapted from Oksenberg, Cannell, and Kalton, "New Strategies for 

Pretesting Survey Questions," Journal of Official Smtistics, 7(3), 1991, pp. 349-365. 
Note: Results shown are based on sixty interviews. 
'The behavior occurred in 15 percent or more of pretest interviews. 

Table 2.2 presents examples of codes for three questions, illus- 

trating different patterns of problem indicators. The first question 

asked the purpose of a recent visit to a medical provider. The ques- 

tion was simple. Few respondents had problems in answering; none 

of the problem behavior codes were used in more than 5 percent of 

the interviews. 

In contrast, Question 2, which was on costs, presented many 

problems. The problems were reflected in high rates of question 

rewording, respondent interruptions, and inadequate answers. 

The last question showed a very high proportion (nearly 90 per- 

cent) of inadequate responses. The problem was a lack of under- 

Table 2.2. Percent of Problem Indicators for Selected Questions. 

Percent of problems per question 

Problem indicator Question 1 Question 2 Question 3 
Interviewer ques tion-reading method 

S Slight change 2 30 3 
M Major changes 3 17 2 

Respondent behavior 
1. Reading interruption 0 23 0 
2. Clarification request 2 10 3 

3. Inadequate answer 5 17 87 
4. "Don't know" 0 8 12 

The questions : 
1. What was the purpose of that visit (to a health care person or 

organization) ? 

2. How much did you pay or will you have to pay out-of-pocket for 

your most recent visit? Do not include what insurance has paid for 

or will pay for. If you don't know the exact amount, please give me 

your best estimate. 
3. When was the last time you had a general physical examination or 

checkup? 

Source: Adapted from Oksenberg, Cannell, and Kalton, "New Strategies for 
Pretesting Survey Questions," Journal of Official Statistics, 7(3), 1991, pp. 349-365. 
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standing of the concept "general physical exam and checkup." More 

important, the question did not communicate the kind or form of 

answer the people were being asked to give. Asking people "when" 

something happened does not specify whether they should give a 

date or the number of months or years ago or their own age at the 

time, nor does it specify how precise the answer should be. Because 

respondents have different opinions about what they think is 

wanted, the result is many inadequate answers. 
Tables 2.1 and 2.2 reveal that many questions cause serious dif- 

ficulty for both interviewers and respondents. We mention again 

that these questions were taken from major surveys and had been 

pretested with conventional techniques. Yet behavior coding indi- 

cated serious problems that the original pretesting presumably did 

not reveal. 

Evidence of the reliability of the method comes from this same 

study. The same sixty questions were tested by interviewing staffs 

from two organizations with comparable samples. 

On  a question by question basis, when the rates at which inter- 

viewers misread questions, respondents asked for clarification, and 

respondents provided inadequate answers to questions were com- 

pared across the two staffs, the rates correlated in a .6 to .8 range, 

demonstrating that questions have predictable, consistent effects 

on interviewer and respondent behavior that are independent of 

the survey organization or the particular interviewers involved. 

Another analysis that provided some evidence of the validity of 

diagnoses based on behavior coding was reported by Fowler ( 1992). 

Seven questions in the survey instrument were identified as having 

key terms that were poorly defined based on high rates of requests 

for clarification and inadequate answers. The questions were rede- 

signed to provide better, more complete definitions of what was 

required and the survey was repeated. When the responses from the 

initial and the redesigned questions were compared, two kinds of 

changes were consistently found. First, there were many fewer 

requests for clarification and lower rates of inadequate answers. Sec- 

ond, for five of the seven questions, the content of the responses 

changed significantly in a predicted direction. For example, when 

a question about the frequency of exercise was better defined to 

make it clear that walking for exercise was included, the rate at 

which respondents reported exercising significantly increased, as 

would be predicted. This helps build the case that the analysis of 

behavior coding produces meaningful conclusions and that those 

conclusions, when reflected in question redesign, can improve the 

validity of survey data. 

The previous analyses have examined individual questions as if 

each were an independent event. The following analysis examines 

questions in relation to each other and to factors that influence the 

behavior of interviewer and respondent (Oksenberg, Cannell, and 

Blixt, 1992). A sample of 250 interviews, part of a national survey 

on the uses and costs of medical services, were tape-recorded and 

behavior coded. Only about 33 percent of all questions were asked 

verbatim. About 25 percent more were asked with changes judged 

not to alter the intent of the question. The balance of the ques- 

tions (about 40 percent) were asked with potentially biasing 

changes. 

The complexity of the task proved to be a major correlate of the 

interviewer's question-asking behavior. In this interview schedule, 

large numbers of repetitive questions made for a tedious, demanding 

interview. Questions were repeated for each person in the family and 

for each event reported. Interviews were lengthy and placed consid- 

erable demands on respondents' memories and patience. Interview- 

ers altered questions or omitted them entirely to make the interview 

less repetitious, more pleasant, less demanding, and more conversa- 

tional and to create good relationships with the respondents. 

A sequence of questions on disability will illustrate the problem. 

Table 2.3 shows that in 72 percent of the interviews, the lead ques- 

tion was either asked as written, reworded without apparent bias, 

or reworded to verify information obtained earlier. In the remain- 

ing 28 percent of the interviews, the question was seriously 

reworded or not asked at all and an answer was inappropriately 

inferred from previous answers. 



Table 2.3. Percent of Interviews in Which 
Each Question Was Asked Acceptably. 

Percent asked 
acceptably Question series 

72 Including any days spent in a hospital, between 
[START DATE] and [END DATE] did illness or 
injury keep [PERSON] from work more than half of 
the day, not counting work around the house? 

THOSE ANSWERING "YES" WERE ASKED 
THE FOLLOWING QUESTIONS: 

42 What were the dates that [PERSON] missed more 

than half a day from work between [START DATE] 
and [END DATE]? 

15 How many actual work days was that between [FIRST 

DATE] and [SECOND DATE] ? 

47 What condition caused [PERSON] to miss work from 
[DATE] through [DATE] ? 

48 Was there any other condition? 

30 Were there any other dates that [PERSON] missed 
work for more than half a day between [START 
DATE] and [END DATE]? 

Note: The respondent was asked this sequence about each member of the fam- 

ily. The time reference was the last interview, usually about three months. 

The next two questions showed a sharp decrease in acceptable 

techniques; there was a significant increase in omitting the ques- 

tion or erroneously inferring a response. The fourth question intro- 

duced a new subtopic and acceptable question handling significantly 

improved. A follow-up question again demonstrated a decrease in 

acceptable behavior. 
The most significant finding of this analysis is that interviewers 

frequently do not follow procedures as specified. The researchers 

created questions defining and describing in detail each variable for 

which information was needed. Interviewers were trained to ask 
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questions as worded and the researchers analyzed the data with the 

assumption that all questions had been administered as specified. 

Yet the behavior coding revealed that the researchers had designed 

an instrument that interviewers could not administer in a stan- 

dardized way. 

This survey is not unique. The findings are replicated in other 

large governmental and university surveys designed to collect 

descriptive and factual information on varied topics, including 

health behavior, morbidity, use of health services, financial issues 

including spending and saving behavior, durable goods purchases, 

and so on. Behavior coding provides a window into the "black box" 

of the interview, revealing how questions are administered and the 

nature of the resulting interviewer-respondent interaction. In short, 

behavior coding documents the way in which a survey was actually . 

carried out as no other procedure can. 

An extension of the behavioral coding technique was an analy- 

sis of pretests of seven surveys using questionnaires designed by 

investigators from various organizations covering a variety of top- 

ics. The results of the behavior coding were examined to identify 

features common to questions that were most problematical (Can- 

nell, Blixt, and Oksenberg, 1992). Although this analysis is only 

preliminary, the following are examples of the generalizations that 

appeared to emerge. 

1. Questions that are not read as worded are awkwardly phrased 

or include words that are difficult to pronounce. 

2. Questions that are misread and frequently interrupted often 

offer dangling explanations at their conclusion. 

3. Questions that lead to requests for clarification often require 

response tasks that do not fit respondents' experience or frame 

of reference. 

4. Questions that require clarification often are vague or contain 

a poorly defined term or concept. 
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5. Questions that stimulate inadequate answers often ask for a 

level of detail that is greater than the respondent can provide. 

This list illustrates the potential of behavior coding to provide 

a basis for question wording principles. The above principles may 

be too broad to provide useful guidance to question designers, but 

data from recurrent use of behavior codes can begin to provide bet- 

ter specification and examples based on objective observation. 

A Protocol for Behavior Coding 

An important practical issue is how best to integrate behavior cod- 

ing into routine survey procedures. In this section we offer a brief 

outline of our experience in using behavior coding. As noted, cod- 

ing behaviors is useful for monitoring interviewer technique and 

identifying problems with questions in pretests and for making 

methodological studies of data-collection techniques. For these 

applications, behavior coding schemes vary according to the pur- 

pose. For example, when monitoring interviewer performance, only 

interviewer behavior is coded, whereas when trying to identify prob- 

lems with questions, respondent behaviors are more useful. How- 

ever, interviewer and respondent behaviors are highly interrelated. 

When a respondent gives an inadequate answer, the interviewer 

usually probes. 

A few key behaviors are particularly useful in identifying question 

problems, including comprehension, lack of shared understanding of 

terms or concepts, communication difficulties, or cognitive difficulty 

in processing information. Over a series of studies, a coding system 

has been developed with a minimal number of diagnostic codes for 

identifying questions that are problematical for interviewers or 

respondents. 

Table 2.4 provides an example of a coding scheme of interviewer 

and respondent behaviors. 

Behavior coding can be readily incorporated into any telephone 

Table 2.4. Examples of Behavior Codes. 

Interviewer question-reading codes 

E Exact Interviewer reads the question exactly as 

worded. 

I Slight change1 Interviewer reads the question with minor 

changes that do not alter the question 

meaning. 

S Major change1 Interviewer changes the question so that 

the meaning is altered; interviewer does 

not complete question reading. 

Respondent behavior codes 

1. Interruption' 

3. Adequate answer2 

4. Qualified answer'v2 

5. Inadequate answer' 

6. "Don't know"' 

7. Refusal to answer1 

Respondents interrupt initial question 

reading with an answer. 

Respondent asks for repeat or clarification 

of question or makes statement indicating 

uncertainty about question meaning. 

Respondent gives answer that meets 

question objective. 

Respondent gives answer that meets 

question objective but is qualified to 

indicate uncertainty about accuracy. 

Respondent gives answer that does not 

meet question objective. 

Respondent gives a "don't know" or 

equivalent answer. 

Respondent refuses to answer the 

question. 

'Indicates potential problem with the question. 
'In some coding schemes, these two codes are omitted. 
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or personal interview pretest. The effect of questions on behavior 

is reliable enough that thirty pretest interviews usually is sufficient 

to produce meaningful results. 

Behavior coding can be done by an observer during face-to-face 

interviews or by a monitor listening on an extension phone during 

telephone interviews. A more efficient procedure, however, is to 

; code from tape recordings. Tapes are available when wanted so the ' coder does not have to be available at the interviewer's conve- 

nience. A more significant advantage is that the coder can stop the 

tape to review content or make brief notes of problems. 

Coders need to have basic interviewer training in order to 

understand the principles and "house rules" of question asking 

including how and when to probe and acceptable techniques for 

responding to requests for clarifications and "don't know" responses. 

With trained coders, the intercoder reliability is quite satisfactory. 

Measured by the kappa statistic, agreement ranges from .75 to .90. 
Training for this task is similar to any other coder training. Short 

excerpts of recorded interviews are played and discussed until gen- 

eral consensus is obtained. Following this, segments of interviews 

are independently coded and results compared. 

Codes can be recorded on coding sheets. Coding sheets simply 

include the code categories along the top and question numbers 

down the left margin. Coding is done by a check mark in the appro- 

priate box. The results can be summarized by counting the numbers 

of checks in each category for each question. 

A simpler and faster method is to enter the codes directly into 

a computer database, which allows the results to be tabulated at any 

point during production coding and permits analysis to begin imme- 

diately following completion of coding. 

A key issue in the use of behavior codes is how best to diagnose 

the basis for the problem. Many times the cause is readily apparent 

upon examination of the question in relation to the problem indi- 

cated. In other cases, inference from a problem indicator to the 

cause is more difficult. 

The simplest protocol is to involve behavior coders and inter- 

viewers directly in the diagnostic process. A question by question 

summary of the frequencies of each coded behavior is tabulated 

before a debriefing meeting. The behavior coding results themselves 

become a subject for discussion, with input from coders and inter- 

viewers. Generally, coders (more than interviewers) can recall the 

origins of most of the troublesome behaviors. Work is now under 

way to develop and test codes for the nature of the problem, to facil- 

itate coder identification of the reasons for problems, and to help 

make problem diagnosis more systematic. 

Table 2.5 summarizes the primary sources of question ~roblems 

that emerge from work accomplished to date. It will be noted, how- 

ever, that the same problem can affect behaviors in more than one 

way, and there are multiple possible causes for the same behavior. 

Finally, it should be noted that the function of the behavior cod- 

ing and the input of interviewers and coders is to diagnose prob- 

lems, to help the investigators understand what it is about the 

question that interferes with a positive interaction and a produc- 

tive question and answer process. It is the task of the investigator 

to decide whether and how to revise the question to eliminate the 

problem. 

How Behavior Coding Relates to 
Other Question Evaluation Techniques 

As noted at the beginning of this chapter, focus group discussions, 

cognitive interviews, and behavior coding of field pretest interviews 

are all strategies that can contribute to the question design and 

evaluation process. Given the ubiquitous constraints of time and 

money that researchers face with every survey, the issue becomes 

the extent to which focus groups, cognitive interviews, and field 

pretests are redundant. What would a parsimonious and optimal 

protocol for question evaluation look like? 

Focus groups can provide useful information about vocabulary, 



Using Behavioral Coding to Identify Cognitive Problems 33 ............................................................ 

Table 2.5. Common Question Problems 
Affecting Respondent and Interviewer Behavior. 

Behavior Common problems 

Interviewer misreads questions Awkward wording (difficult to 
pronounce). 

Introductions that interviewers find 
superfluous or do not fit context. 

Dangling clauses at end of question. 

Missing explanation of response task. 

Respondent requests 
clarification 

Unclear, undefined terms. 

Unclear response task. 

Poor question order; respondents 
cannot recall response alternatives. 

Respondent interrupts Wording results in a complete 
question before the question is finished. 

Respondent does not realize response 
alternatives will be given. 

Respondent gives inadequate Meaning of question is unclear; 
answers or interviewer probes undefined terms. 

Unclear response task or poor 
question order so respondent cannot 
recall response alternatives. 

Response task does not fit answers. 

Response task is difficult, requires 
effort to recall or asks too much detail. 

concepts, and the realities about which people are reporting. How- 
l 

ever, they are not usually designed to provide specific tests of ques- 

tion wording or of the cognitive burden placed on respondents. 

Cognitive interviews provide valuable techniques for evaluating 

respondent comprehension of individual questions, revealing how 

they perform the tasks that are specified in the questions (Lessler, 

1987; Lessler and Tourangeau, 1989; Forsyth and Lessler, 199 la).  

The limits of cognitive interviews tend to be the small, unrepre- 
I I sentative samples and the unique conditions under which they 

Royston (1989) reports some anecdotal analyses that suggest 

that some problems that do not show up in the cognitive labora- 

tory can become problems in a normal field setting. In contrast, 

only occasionally do questions that were problems in cognitive 

laboratories fail to pose difficulties under more realistic survey 

conditions. 

Two studies to date compare the results of cognitive interviews, 

focus groups, and behavior coding of field pretests. In general, the 

results of cognitive tests and focus groups were complementary to 
results from behavior coding of field pretests rather than redundant. 

The problems. identified overlapped but were far from identical 

(Presser and Blair, 1993; Fowler and Roman, 1992). The quantita- 

tive nature of the behavior coding results was clearly a distinctive 

advantage of that procedure compared with the others. 

Conclusion 

Behavior coding has been demonstrated to be a valuable technique 

for studying problems of survey questions under realistic data- 

collection conditions. One of its primary values is the production 

of data that are comparable across different surveys. Coding the 

behavior in presurvey evaluation interviews and during production 

interviews can reveal systematic relationships between question 

characteristics and resulting problems. By providing a window into 

the actual process of data collection, behavior coding offers unique 

potential for improving the quality of generalizations about ques- 

tion design and for measuring the contribution of the data-collec- 

tion process to overall survey error. 

The potential of behavior coding to contribute to the study of 

survey methods needs to be further developed. O n  the one hand, 
we need studies of the question characteristics that lead to problems 

reflected in behavior coding. O n  the other hand, we need studies 

of the relationship between problems indicated by behavior coding 

and independent measures of error in survey data (Mangione, 

Fowler, and Louis, 1992). occur. 



A n  important component missing from most methodological 

reports is an evaluation of questions and the quality of the infor- 

mation they produce. Although there are well-established standards 

for reporting sampling error and response rates, there are no com- 

parable quantitative measures of response error. We think behavior 

coding has the potential to help fill the gap. Studies demonstrate 

that questions frequently fail to meet quality standards and fail to 

be administered according to quality standards. 

Users of survey data lack information about the quality of the 

data-collection process in general and the quality of the questions 

in particular. Behavior coding with its quantitative nature and its 

demonstrated relationship to key measures of data quality can pro- 

vide indicators to readers on both subjects. 

From a total survey design perspective (Fowler, 1993; Groves, 

1989), it can be argued that improving the design and evaluation 

of survey questions is the most important methodological issue that 

survey research practice faces. A protocol consisting of focus groups, 

cognitive interviews, and a field pretest that includes behavior cod- 

ing should be part of the development of every survey instrument. 

Unfortunately, evidence from our work suggests that many survey 

questions are seriously underevaluated. Certainly, behavior coding 

has great potential in producing systematic, replicable, and effec- 

tive presurvey evaluation of questions. 

The timing of evaluation matters too. The most common use of 

behavior coding today is to evaluate questions at the final pretest 

stage, just before a survey is to begin. However, this often is too late 

in the process. Many question problems are simply the result of poor 

wording that requires editing but some involve ambiguity in the 

concepts to be measured. Furthermore, problems may involve not 

just one but an entire sequence of questions. If problems with the 

basic objectives and concepts covered in a survey are discovered 

at the final pretest stage it may be too late for extensive question 

redesign. For this reason, to benefit fully from the results, a series of 

question evaluation steps that begins well before the survey will be 

launched is needed. 
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The coding scheme described in this chapter is designed to iden- 

tify problems with questions in an efficient and cost-effective man- 

ner. Diagnosing the reasons for the problems requires an inferential 

step and is one of the areas most in need of further work. We are 

now attempting to develop a scheme for coders to record their 

assessments of the basis for the question problems they observe. 

Informal testing to date indicates that coders can agree in their 

assessments of the reasons for the problems observed through behav- 

ior coding. 

Current codes are focused largely on cognitive problems: ques- 

tion comprehension, concept clarity, and response task difficulty. 

This work needs to be extended to identify questions that have 

adverse effects on respondents' feelings and motivations. The ques- 

tionnaire must not only communicate the question objectives but 

also assist the interviewer in maintaining attention, interest, and 

motivation. So far, there are no systematic strategies for evaluating 

the way survey questions affect these aspects of the interview. 

Finally, we would be remiss if we neglected to mention behav- 

ior coding's potential to identify problems that affect interviewer- 

respondent interaction. A survey interview is not simply a set of 

statistical tasks or cognitive tasks, it also is an interpersonal event 

(Schaeffer, 199 1 ; Schaeffer and Maynard, Chapter Four, this vol- 

ume; Suchman and Jordan, 1990). The interview schedule is a pro- 

tocol for the question and answer process. When the interview 

schedule is poorly designed it can have a negative effect on the 

respondents' orientation to the interview, which in turn can affect 

the quality of data provided. Behavior coding of tape-recorded inter- 

views has unique potential for identifying questions or segments of 

an interview schedule that hinder the respondent and interviewer 

from working together in a smooth, standardized way. Determining 

the adequacy of a survey instrument from this perspective is another 

critical goal of presurvey evaluation. 

Thus, at this time, techniques for using behavior coding to iden- 

tify cognitive problems posed by questions are ready for routine use. 

There still is work to be done to make it easier to interpret and use 



the results for question redesign. However, we believe that in the 

long run behavior coding may contribute to the evaluation and 

improvement of virtually all parts of the survey data-collection 
process. 

Questionnaire Pretesting 

Computer#Assisted Coding of Concurrent Protocols 
Note 
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Ruth N. Bolton and Tina M. Bronkhorst 

0 ver the past six years, GTE has worked to enhance the quality 

of the information it obtains through its surveys, focusing on 

making improvements to its customer satisfaction questionnaires. 

Our experiences have led to the development of a new pretesting 

methodology that identifies respondents' cognitive difficulties as 

they form answers to survey questions. This methodology entails the 

computer-assisted coding of concurrent verbal protocols elicited dur- 

ing pretest interviews. Our prior research has shown that this method- 

ology can be used to identify and improve defective questions. 

This chapter elaborates on two aspects of our pretest methodol- 

ogy. It describes techniques for eliciting concurrent verbal protocols 

in pretest interviews and an extension to our automatic cod- 

ing scheme designed to measure respondents' cognitive difficulties 

answering questions about low involvement, low frequency events. 

The study context is a pretest of a consumer survey concerning local 

telephone service. The study focuses on questions about low 

involvement telephone experiences-such as calls to directory assis- 

tance-that are likely to be relatively low frequency events for most 

customers. 

The chapter is organized in the following way. The first section 

briefly describes existing pretesting methods and summarizes our 

development of a pretesting method based on computer-assisted 

coding of concurrent protocols. The two subsequent sections 
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explain how to elicit concurrent verbal protocols in a pretest inter- 

view situation and how to code them automatically. In the fourth 

section we describe the pretest of survey questions about low 

involvement, low frequency telephone experiences. In our con- 

cluding remarks we discuss how this methodology can be best uti- 

lized to study the question answering process. 

Prior Research 

Many survey researchers have adopted observational monitoring as 

a simple, low cost, and effective way of formally pretesting ques- 

tionnaires. Observational monitoring relies on a coding scheme 

based on interviewer-respondent interactions (for example, Bercini, 

1989; Cannell and Oksenberg, 1988; Fowler, 1989, 1992; Oksen- 

berg, Cannell, and Kalton, 1991; and Fowler and Cannell, Chap- 

ter Two, this volume). The questionnaire is given to a sample of 

respondents using the intended method of survey administration. 

Expert coders monitor the interviews (or listen to audiotapes) and 

apply the coding scheme to each questionnaire item. Observational 

monitoring has an important strength: it can be conducted in actual 

field situations, which are frequently characterized by low involve- 

ment and high distraction conditions. 

Formal questionnaire pretesting methods have usually focused 

on identifying question defects. For example, Hunt, Sparkman, and 

Wilcox (1982) subjectively coded (that is, used experts to code) 

such defects as ambiguousness. More recently, survey researchers 

have used a variety of cognitive research methods to identify 

respondents' difficulties as they form answers to questions. Unlike 

observational monitoring methods, these methods are designed for 

developmental pretests conducted in laboratory settings. As 

described elsewhere in this book, they have included concurrent 

and retrospective "thinkaloud" interviews, paraphrasing, intensive 

interviews, confidence ratings, vignettes, response latency mea- 

surement, and sorting tasks. (See also Campanelli, Martin, and 

creighton, 1989; Jobe and Mingay, 1990; Royston, Bercini, Sirken, 

and Mingay, 1986; Royston, 1987; Willis, Royston, and Bercini, 

1991.) 
Cognitive methods can be characterized by the extent to which 

they rely on the collection of verbal rather than nonverbal data and 

the extent to which these data are analyzed by qualitative rather 

than quantitative methods (see Table 3.1 ) . Most pretesting meth- 

ods have collected and analyzed verbal data. Among the quantita- 

tive methods for analyzing verbal reports, observational monitoring 

relies on expert interpretation of verbal interactions to identify 

defective questions.' In contrast, our approach utilizes computer- 

assisted methods to code the content of respondents' verbal reports 

and to identify cognitive difficulties. 

Applications of Automatic Coding in Questionnaire Pretests 

Bolton ( 199 1,1993) developed and applied eleven different auto- 

matic coding categories for questionnaire pretesting. Across the two 

studies, she used seven categories of verbal cues (that is, words or word 

strings) and four categories of nonverbal cues. Principal component 

Table 3.1. Questionnaire Pretesting Methods. 

Data- 
analysis Data-collection method 
method Verbal reports Nonverbal data 

Quali tatioe Intensive interviews Observational and 
informational methods 

Concurrent or 
retrospective protocols 

Paraphrasing 

Vignettes 

Quantitative Observational 
monitoring 

Response latency 
measurement 

Subjective coding Card sorting tasks 

Automatic coding 
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analyses of the intensity measures for these categories provide evi- 

dence of the convergent and discriminant validity of four underlying 

dimensions of respondents' cognitive difficulties-comprehension, 

retrieval, judgment, and response. The four dimensions seem to be 

relatively stable across different respondents and survey content 

domains. 

Bolton's first study (1991) was a split-ballot experiment that 

tested two versions of a residential customer survey on telecommu- 

nications services. The experiment showed that it was possible to 

distinguish between superior and inferior versions of questions on 

the basis of the frequency and intensity of different automatic cod- 

ing categories. In Bolton's second study (1993), she conducted a 

split-ballot experiment to test three versions of a business customer 

survey on different telecommunications services. The study demon- 

strated how to identify defective survey items through statistical 

tests that compared respondents' cognitive difficulties with alter- 

nate versions of the same question or across different questions. 

Specifically, factor scores representing the four underlying dimen- 

sions were used as dependent variables in a series of one-way analy- 

ses of variance (ANOVAs) that compared different items. This 

study also provided some evidence supporting the external validity 

of this assessment of defective questions. 

These two studies demonstrated that automatic coding of con- 

current protocols elicited during pretest interviews yields explicit 

quantitative criteria for identifying defective questionnaire items 

based on respondents' cognitive difficulties. In addition, Bolton and 

Bronkhorst (1991) provided a comparison of observational moni- 

toring, subjective coding, and automatic coding of depth interview 

data on three criteria: ability to test propositions, flexibility, and 

efficiency. 

Ability to Test Propositions 

Automatic coding is particularly appropriate for testing propositions 

about the content of respondents' verbal reports. Because the con- 

tent characteristics of respondents' speech includes a wide range of 

cues indicative of cognitive processes-including nonverbal cues 

as broken utterances, pauses, unintelligible utterances, and 

tone of voice-automatic coding can also be used to test some 

propositions about cognitive processes. However, it may be less suit- 

able for tracing certain processing strategies, such as search or com- 

parison strategies. 

Flexibility 

Like other coding methods, considerable effort is required to 

develop a rich set of automatic coding categories. However, it is 

very easy for the researcher to revise and test alternative coding 

schemes. Furthermore, the application of any given coding scheme 

is always 100 percent reliable. 

Automatic coding is more efficient than subjective coding because 

the actual application of an automatic coding scheme is much faster. 

For example, fifteen one-hour personal interviews require about 

twenty hours for transcription and precoding but only thirty min- 

utes for implementation of the actual automatic coding scheme. 

Naturally, as with other coding methods, additional time is needed 

to develop the coding scheme. Automatic coding is cheaper and 

faster than subjective coding when there are many interviews or 

when interviews are lengthy.2 Observational monitoring is more effi- 

cient than either method but its coding schemes are necessarily 

simpler. 

Observational monitoring and automatic coding seem to be nat- 

ural complements. Both methods provide quantitative criteria for 

identifying defective questionnaire items. However, observational 

monitoring seems more suitable for polishing pretests under field 

conditions whereas automatic coding seems more suitable under 

laboratory conditions.' 
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Extending Automatic Coding to 
Address Other Research Objectives 

Our research shows that automatic coding of verbal reports is a use- 

h1 approach to studying how respondents answer survey questions. 

However, substantial research is needed to develop coding cate- 

gories that are suitable for different research objectives. In our 

pretest of a consumer survey, we developed new automatic coding 

categories to identify when respondents are experiencing cognitive 

difficulties retrieving information about low involvement, low fre- 

quency events. Many attitude and opinion surveys concern such 

"mundane" events, so the results should be useful in a wide variety 

of survey contexts. 

Many studies support the notion that respondents experience 

cognitive difficulties when responding to questions about low in- 

volvement, low frequency events. Because low involvement events 

are subject to less processing, respondents have few associations 

in memory and this may create biases in their responses (Jonides 

and Naveh-Benj amin, 1987). For example, an individual may 

create a belief, attitude, or intention if the construct does not 

exist in long-term memory by using retrieved answers to earlier 

survey questions as inputs to the response generation strategy (Feld- 

man and Lynch, 1988). In addition, research shows that respon- 

dents use different processes to construct answers to frequency 

questions, including direct recall, enumeration, or estimation strate- 

gies (Bickart, Blair, Menon, and Sudman, 1990; Blair and Burton, 

1987; Felcher and Calder, 1990; Schwarz, 1990). For low frequency 

events, respondents are likely to use estimation strategies that com- 

bine fragmented recollections concerning the event with an infer- 

ential heuristic. For example, an individual may estimate a 

frequency or probability by the ease with which instances or asso- 

ciations can be brought to mind even though availability may be 

affected by factors unrelated to actual frequency (Tversky and Kah- 
neman, 1973). Respondents' answers to survey questions about low 

frequency events may be characterized by similar biases in the ques- 

tion answering process. In sum, it seems likely that in forming 

answers to questions about low involvement, lob frequency events 

experience cognitive difficulties that lead to response 

errors. 

Collecting Concurrent Protocols 
in Pretest Interviews 

Our questionnaire pretesting methodology involves the elicitation 

of concurrent verbal protocols, that is, asking respondents to "think 

aloud" as they answer survey questions. This method of eliciting 

verbal reports must be distinguished from cognitive interviews, that 

is, intensive interviews in which an experienced interviewer (or 

investigator) administers extensive probes and debriefing questions 

(for example, Royston, 1989). Unlike intensive interviews, think- 

aloud interviews utilize identical data-collection procedures so that 

responses can be compared across  question^.^ Each interviewer fol- 

lows the same procedures so that each respondent hears the same 

task instructions. This feature allows problem questions to be iden- 

tified. The data-collection procedure has four major components. 

1. The interviewer reads the task instructions, asking the 

respondent to "think aloud." 

2. The interviewer administers two or more practice questions 

and provides feedback to the respondent. 

3. The interviewer administers the questionnaire: 

Following the questionnaire exactly 

Allowing time for the respondent to complete his or her 

thoughts 

Back channeling, that is, nods and encouraging sounds that 

indicate attention 

Providing feedback and prompts 

4. Upon completion of the questionnaire, the interviewer 

administers several debriefing questions. 
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Interviewer Training 

Special interviewer training makes it possible to control the way in 

which interviews are administered and to monitor the standard of 

interviewers (Bronkhorst, 1991 ). In our experience, it is possible to 

use professional interviewers, that is, interviewers with prior expe- 

rience with personal interviews, to administer thinkaloud inter- 

views. The interviewers are given a full day of training on the 

techniques used to elicit concurrent protocols. The training exer- 

cises include watching and analyzing videotapes of thinkaloud inter- 

views and role-playing with one another. Near the end of the 

training period, the interviewer administers a pretest interview to 

an "expert" trainee by role-playing a difficult respondent in prepa- 

ration for a "worst case" respondent and to enhance basic skills. 

In thinkaloud interviews unlike in intensive interviews the dual 

role of interviewer and observer is eliminated. Interviewers need 

not be familiar with the questionnaire objectives nor have any 

knowledge of question defects. Furthermore, because all interviews 

are monitored, the interviewer is not asked to identify question 

defects to the investigators. After one day's training, about 30 per- 

cent of professional interviewers are able to elicit concurrent pro- 

tocols appropriately. Rather than spend additional time on training, 

we generally choose to train more interviewers than are actually 

needed for the data-collection process. 

Task Instructions 

The task instructions ask respondents to think aloud and give them 

an opportunity to ask questions about the process. Interviewers are 

trained to read the task instructions verbatim (but not memorize 

them) and to look at respondents during natural pauses (for exam- 

ple, at the end of paragraphs), giving them an opportunity to ask a 

question or to back channel. Interviewers are trained to answer 

respondents' questions by finding and rereading the relevant text. 

The interviewer is not required-and is actually forbidden-to use 

his or her own words in answering such questions. This rule ensures 

that each respondent receives the same information. 

Sample task instructions used to pretest a GTE residential tele- 

+one customer survey are shown in Exhibit 3.1. They are simi- 

lar to the instructions suggested by Ericsson and Simon (1984), 

with modifications related to the specifics of each questionnaire 

pretesting situation. For example, mail questionnaires, in which 

respondents write their answers, have different task instructions 

than phone questionnaires, in which respondents speak their 

answers. 

Back Channeling 

To encourage respondents to think aloud, the interviewer must 

seem attentive and interested in their thoughts. The interviewer 

creates an environment in which respondents feel free to take their 

time and express all their thoughts by making eye contact, by wait- 

ing during natural pauses, and by "back channeling" (that is, nod- 

ding, making encouraging sounds, or offering feedback, such as 

saying "okay") during natural points in the response. Back chan- 

neling enables the interviewer to signal attention and interest and 

to control the pace of the interview. Pauses longer than three to five 

seconds may make respondents uncomfortable but natural pauses of 

three to five seconds are common. Although such pauses may seem 

uncomfortably long to the interviewer, he or she should be trained 

not to shorten them because the respondent may have further 

thoughts to say aloud. 

The interviewer must also be trained not to "lead" the respon- 

dent by indicating agreement or disagreement (through tone of 

voice, words, or nods) or signal the respondent to stop speaking (by 

looking down or away or making marks on the survey). Interviewers 

should not use leading questions or comments (for example, "Would 

that be good or excellent?"), interrupt the respondent, or use a tone 

that signals the respondent has "said enough." 
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Feedback and Prompts Exhibit 3.1. Task Instructions. 

[Respondent's name], we are conducting interviews with telephone 

company customers to test the design of a survey questionnaire. We plan 

to conduct a telephone survey of GTE residential telephone customers 

with this questionnaire, but before we do we want to gain a better under- 

standing of how customers like you understand and respond to the 

questions in the survey. 

Everything that we say here today is confidential and will only be used 

to help us test the questionnaire. We will be recording our conversation 

so that we can study this interview in more detail later, and for no other 

purpose. 

I will be reading questions to you from the survey. However, I want you to 

answer these questions somewhat differently that you would in a regular 

survey. I want you to constantly think aloud while you are deciding about 

your answers. What I mean by think aloud is that I want you to tell me 

everything you are thinking from the time you hear the question until you 

have given your final answer to the question. Thinking aloud will help us 

understand your thoughts about the question, 

When I say think aloud, I mean say aloud everything that goes through 

your mind. You shouldn't worry if you sometimes feel that what you are 

thinking is not relevant to the question. I am interested in all your 

thoughts. 

Do you understand what I am asking you to do? [If necessary, clarify by 

rereading the sentences.] 

Just act as if you are alone in the room talking to yourself. If you are 

silent for any length of time, I will remind you to keep talking. Thinking 

aloud may seem a little difficult at first, but then it should become very 

easy. 

During the survey, if you want to go back to a question I asked earlier, 

either to change your answer or give more information, please feel free 

to do so. 

The use of positive feedback enhances the quality of thinkaloud 

interviews. However, the type and timing of the feedback must be 

controlled. An interviewer should only give positive feedback when 

the respondent is performing the thinkaloud methodology correctly. 

These prompts are very powerful because they encourage respon- 

dents to keep doing what they have been doing. If used at inappro- 

priate times, the feedback will encourage them not to think aloud. 

We train our interviewers to use only two positive feedback phrases 

(after a pause of three to five seconds): "You're doing exactly what I 
want you to do. Keep thinking aloud" and "You're giving me really 

good input. Keep thinking aloud." 

Unlike positive feedback, prompts reinforce the idea of think- 

ing aloud without criticizing the respondent. Interviewers are also 

trained to use only two prompts during the thinkaloud interview: 

"Remember, I'm interested in what you are thinking" and "Keep 

telling me what you are thinking." 

These prompts should be provided relatively frequently through- 

out the interview. In our pretests, the interviewer's copy of the ques- 

tionnaire has a prompt inserted after every second question. In 

addition, the interviewer is trained to prompt respondents if they 

are silent for longer than three seconds after a question is asked. 

Interviewers are trained to use only the four phrases described 

for two reasons: it is hard to compare interviews if different inter- 

viewers behave differently and respondents may interpret these 

comments as encouragement about their answers rather than 

encouragement about their thinking aloud. Although this proce- 

dure may seem repetitive and mechanical, only a few respondents 

have displayed irritation over hundreds of pretest interviews. How- 

ever, to be effective, the interviewer must have the appropriate tim- 
ing and tone of voice. 

Practice Questions 

At least two practice questions are administered to allow respondents 

to become accustomed to the thinkaloud process. If the practice 



questions go well, the entire interview is more likely to go smoothly. 

The questions are designed to be similar in format to the actual sur- 

vey questions but they are about a different topic. They provide 

respondents with an opportunity to see if they correctly understand 

the task instructions and to ask the interviewer questions. They 

allow the interviewer an opportunity to clarify the task instructions 

and provide feedback about the respondent's performance. A prac- 

tice question that we use in pretesting our residential customer ques- 

tionnaire is the following: "Overall, how would you rate the quality 

of the local newspaper's coverage of world events during the past 

three months? Would you say it is poor, below average, average, 

good, or excellent!" The response format is the same as the one used 

in the actual questionnaire. We allow a special prompt for a prac- 

tice question. If the respondent answers it without thinking aloud, 

the interviewer may ask: "How did you arrive at that answer!" This 

prompt forces the respondent to recall other thoughts that were not 

said aloud. In addition, it encourages respondents to express fully 

their thoughts in responding to subsequent questions. 

Automatic Coding of Verbal Reports 
from Pretest Interviews 

Automatic coding is a computer-assisted procedure for counting the 

occurrence of prespecified verbal and nonverbal cues contained 

within each respondent's answer to a particular survey item? A cod- 

ing category consists of a list of words, word strings, or nonverbal 

cues. Automatic coding has been thoroughly described in Bolton 

and Bronkhorst (199 1) but we will briefly summarize it here. 

Transcript Preparation 

Verbal protocols are transcribed into an electronic format. Then, 

to utilize our pretesting method, the protocols are segmented and 

precoded. A coder segments an individual's response to a question 

by listening to an audiotape of the interview and noting cues that 
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indicate the end of one thought or the beginning of another; the 

cues include short pauses and changes in intonation. A response to 

a simple survey question usually consists of about ten separate "seg- 

ments" or thoughts. The coder also precodes the transcript by 

inserting markers for certain nonverbal cues, such as pauses, into 

the transcript. For example, pauses maybe assigned the ":" marker 

and broken utterances (dropping one thought for another) the "-" 

marker. Coder reliability for segmenting and precoding simple non- 

verbal cues tends to be very high. 

Coding Procedure 

To analyze the segmented and precoded transcripts, we use a com- 

puter software package entitled Systematic Analyses of Language 

Transcripts, or SALT (Miller and Chapman, 1982). However, other 

software packages have similar coding capabilities, including the 

Oxford Concordance Program (Hockey and Marriott, 1982) and 

the General Enquirer System (Kelly and Stone, 1975; Stone, Dun- 

phy, and Smith, 1966). The investigator inputs the transcripts and 

the coding categories. SALT finds and marks the occurrence of each 

coding category for each segment. It also counts the frequency of 

each coding category for each questionnaire item for each respon- 

dent. This frequency can be divided by the number of segments spo- 

ken by the respondent to obtain a measure of the "intensity" of a 

coding category for a particular survey item. This division adjusts 

for the fact that some respondents are more verbose than others. 

Pretesting a Survey About Telephone Experiences 

As part of its quality efforts, GTE regularly conducts customer sat- 

isfaction surveys over the telephone. The General Services Ques- 

tionnaire (GSQ) survey elicits detailed reports from residential 

customers about certain telephone experiences, such as calls to 

directory assistance and long distance calls. The following items are 

part of a sequence of questions about long distance calls: 
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1. Thinking only about the long distance calls you made, did 

you encounter noise or static on the line? [yes/no] 

2. What kind of noise or static problems did you encounter? 

[crackling, frying, clicking, humming, buzzing, other] 

3. How often did this problem occur in the last thirty days? 

Would you say seldom, sometimes, often, or almost always? 

Most telephone experiences are low involvement events for res- 

idential customers and, as these examples suggest, the experiences 

mentioned in the questionnaire are usually low frequency events as 

well. Consequently, there was some managerial concern that the 

GSQ survey might be eliciting inaccurate responses and providing 

poor quality information for policy decisions. Therefore, GTE 

undertook a program of enhancements to the survey, including a 

questionnaire pretest. Here we focus on selected portions of the 

GSQ: the overall quality question usually asked at the beginning of 

the questionnaire, a sequence of questions about long distance calls, 

and a sequence of questions about operator assistance (shown in 

Table 3.2). The overall quality question is an important and useful 

reference because many companies ask for a similar global evalua- 

tion in their customer satisfaction surveys. The questions about long 

distance calls and operator assistance attempt to elicit information 

about low frequency events that are of interest to GTE. 

The pretest used the split-ballot method to compare two ver- 

sions of the GSQ. In this pretest, residential customers were 

recruited to participate in personal interviews at focus group facil- 

ities in Dallas, Texas. Experienced interviewers administered the 

questionnaires after one day of special instruction. Twenty-two cus- 

tomers were administered one version (GSQl) and twenty-four cus- 

tomers were administered another (GSQ2). The interviews lasted 

from forty-five to ninety minutes and were audiotaped for subse- 

quent analysis. 

The audiotapes were transcribed into electronic form and the 

transcripts were segmented on the basis of short pauses, intonation, 

Table 3.2. Survey Questions. 
- 

GSQ1 GSQ2-first GSQ2-end 

Single question asked Singk question asked Singk question asked 
at the beginning of the at the beginning of the at the end of survey : 
survey: How would survey: How would Same as GSQ2-first. 
you evaluate the you rate the overall 
overall quality of quality of services 
services provided by provided by GTE? 
your local telephone 
company? 

GSQla GSQlb GSQ2 

Sequence of questions 
about "long distance 
calls, that is, calls out 
of your local area, " 
including the following: 
How would you rate 
the quality of those 
long distance calls 
that you personally 
dialed from your tele- 
'phone number during 
the past 30 days? 

Sequence of questions 
about "any long 
distance calls through 
your GTE Telephone 
Company, " including 
the following: How 
would you rate the 
quality of those GTE 
long distance calls 
that you personally 
dialed from this tele- 
phone number during 
the past 30 days? 

Sequence of ques tions 
about "long distance 
calls that you make out 

. . .  of your local area 
requiring 1 + , " including 
the following: How 
would you rate the 
overall quality of long 
distance calls that you 
personally dialed from 
your telephone 
number during the 
past 30 days? 

GSQl GSQ2 

Sequence of questions, beginning with 
the following: My last questions are 
concerning your directory assis- 
tance and operator service. Have 
you, personally, called a directory 

- assistance or information operator 
from your telephone number to 
ask for a local number within the 
past 30 days? 

Sequence of questions , beginning 
with the following: My next 
questions are services provided 
by telephone operators. I will be 
asking your opinions about the 
handling of directory assistance 
requests and the handling of calls 
requiring a long distance operator. 
Have you personally called a 
directory assistance operator for 
help with telephone numbers or 
information in the past 30 days? 
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and syntactical markers. The automatic coding scheme included 

sixteen verbal and nonverbal coding categories. It included modi- 

fied versions of seven categories of verbal cues that had been used 

in prior research, denoted as follows: repeat, similar, forget, no expe- 

rience, confidence, can't say, and don't know. It also included seven 

new coding categories to measure respondents' cognitive difficulties 

forming answers to questions about low involvement, low frequency 

events. Two of the new coding categories were intended to capture 

respondents' reports about the frequency of events, low frequency 

and high frequency. We hypothesized that these categories would 

reflect respondents' use of different retrieval strategies. Five of the 

new categories were intended to capture respondents' reports about 

their judgment processes: dificult , certain, no probkms , problems, and 

expect. We hypothesized that the no problems, problems, and expect 

categories would reflect respondents' use of heuristics i n  their judg- 

ment processes. For example, casual observation suggested that cus- 

tomers frequently answer ratings questions with statements such as, 

"1 haven't had any problems so I'd have to say 'excellent,"' and the 

customer satisfaction literature suggested that customers utilize pre- 

dictive expectations. We also hypothesized that the difficult and 

certain categories would measure their judgment difficulties. Alto- 

gether, SALT was used to mark the occurrence of fourteen cate- 

gories of verbal cues, as displayed in Table 3.3. In addition, a single 

coder inserted markers for two categories of nonverbal cues: ques- 

tions and pauses. 

Tables 3.4,3.5, and 3.6 show the average intensity measures 

associated with each of the sixteen coding categories for each ques- 

tion or question seq~ence.~ The intensity measures are interpreted as 

follows. 

Consider the first column of Table 3.4. O n  average, across all 

twenty-two respondents' answers to the overall quality question 

in GSQ1, 0.7 1 percent of the segments were questions and 3.06 

percent of the segments were pauses. GSQl has been in the field 

for many years, so that most of our "standard" coding categories 

Table 3.3. Coding Categories. 
- 

Repeat High frequency No problems 

repeat 
say: that:again 
listen: to&again 
hear:that:again 
ask: that 
what&mean 
explain 
interpret 
define 
comment 
I:d~n't:think:I:got:~ou 
what&looking :for 
what:was&again 
do: you:mean 
are:you: talking 
are&talking:about 
asking 
about: the:question 
that:word 
is:that:what:you're:asking 

problem&question 
in: terms:of 
so:it:says 
in:other:words 
howkevaluate 
how&rate 
1:misunderstood 
1:misunderstand 
1:thought:you:said 
don't :unders tand 

always 
occasionally 
everyday 
frequently 
repeatedly 
daily 
hourly 
every:day 
perpetually 
continually 
constantly 
incessantly 
at:all:times 
night:and:day 
commonly 
habitually 
in:general 
several 
normally 
usually 
all: the: time 
every: time 
often 

no:problem 
no:problems 
don't:have&problem 
on1y:problem 
not&problem 
not&problems 
never&problem 
haven7t&problem 
havenlt&problems 
few&problems 
didn't:ha~e:~roblem 
didnlt:have:problems 
no:complaints 
don't&complaint 
don't&complaints 
on1y:complaint 
never&complaint 
never&complaints 
few&complaints 
not&complaints 
didn't&complaint 
didnlt&complaints 
haven't&complaint 
haven't6rcomplaints 
not&complaint 
nothing: wrong 
anything:wrong 
something:wrong 
didn'tkwrong 
nothing:wrong 
neverkwrong 
not&wrong 
hasnlt&wrong 
no:mistake 
no:mistakes 
didnlt&mis take 
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Table 3.3. Coding Categories, (continued). 

Similar Low frequency Can't say 

seldom 
never 
sometimes 
at: times 
every:now:and:then 
0nce:in:a:while 
now:and: then 
time: to: time 
0ften:enough 
every:so:often 
few 

1ike:I:said rarely 
I 

like:I:said&before little 
experience:again 
0pinion:again 
there:again 
repetitious 

I:can7t:say 
I:can7t: tell 
1:can't:rate 
1:can't:evaluate 
I:canYt:judge 
toughkrate 

one:or: two tough: to:say 
once not:easy&to:say 
one: time difficu1t:to:say 
0ne:instance hard:to:say 
one: incident roughhjudge 

not:easy&to: tell 
difficult&to: tell 

Forget Expect Don't know 
-- -- 

forget 
don't:remember 
can't: think 
1'm:trying: to: think 

I&assume 1:don't:know 
I&expect I: wou1dn't:know 
assumption not:know 
anticipate 
predict 
expectation 

No experience Confidence Certain 

no:experience 
never:experienced 
not:experienced 
any :experience 
never:experience 

probably 1'm:certain 
approximately definitely 
maybe 1'm:sure 
perhaps exactly 
1:guess 

Table 3.3. Coding Categories, (continued). 

No experience Confidence Certain 

kind:of 
assume 
unless 
somewhere:in: there 
1:reckon 
not:certain 
&imagine 
depends 
mostly 
sort:of 
not:sure 
whatever 
0r:something 

Problems Difficult 

problem 
problems 
complaint 
complaints 
mistake 
mistakes 
qualm 
qualms 
discrepancy 
discrepancies 
wrong 

difficult&question 
hardkques tion 
tough&question 
thatYs:a:hard:one 
that's:a: tough:one 
hard: to:deal:with 
not :easy&question 
isn't:easy&question 

have low intensity measures, indicating that major question defects 

(for example, comprehension difficulties) have been successfully 

eliminated. 

In prior research, we used an intensity level of 5 percent as a cut- 

off to indicate a potentially severe question defect. Because a typi- 

cal response includes about ten segments, a 5 percent cutoff implies 

that about 50 percent of respondents uttered a single verbal cue in 



Table 3.4. Overall Quality Question. 

Category GSQl GSQ2-first GSQ2-end F-test 

comprehension 

Questions 0.7 1 1.64 3.68 
Repeat 0.00 0.13 0.78 
Similar 0.00 0.34 0.78 

Retrieval 

Forget 0.49 0.45 0.43 
Pause 3.06 0.91 0.00 p < 0.10 
No experience 0.74 0.13 0.00 
Low frequency 7.07 5.63 4.71 
High frequency 1.10 3.88 0.57 p < 0.05 
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Table 3.5. Long Distance Sequence. - 
Category GSQla GSQlb GSQ2 F-test - 

Comprehension 

Questions 4.03 2.55 3.55 
Repeat 1.42 1.43 1.68 
Similar 0.83 0.71 0.70 

Retrieval 
- 

Forget 0.90 0,43 0.92 
Pause 1.53 1.38 1.91 
No experience 0.2 1 0.61 0.05 p < 0.10 
Low frequency 7.49 9.18 4.80 p < 0.10 
High frequency 3.64 4.76 2.70 

Judgment 
- 

Judgment 

Confidence 4.18 3.94 8.21 p < 0.15 
Difficult 0.00 0.25 0.00 
Certain 0.00 0.44 1.60 
Problems 4.20 4.18 3.47 
No problems 6.56 9.17 5.31 
Expect 0.30 0.59 0.46 

Kesponse 
- - -  

Can't say 0.00 0.99 0.00 
Don't know 2.52 0.66 1.25 

-- 

Confidence 5.67 7.05 7.86 
Difficult 0.00 0.02 6.00 
Certain 0.17 0.52 1 .OO 
Problems 3.08 4.73 1.85 p < 0.05 
No problems 2.95 4.98 2.23 p < 0.05 
Expect 0.17 0.07 0.81 

Response 

Can't say 0.00 0.06 0.18 
Don't know 2.00 2.45 4.23 

this category. Using observational monitoring, Fowler (1992) 
applies a cutoff criterion of 15 percent to identify defective 

questions. However, he is coding the entire response rather than 

segments. 

Results 

In the following sections we review the results of the GSQ 
surveys. 

Statistical Tests 

Overall Quality Question 

The GSQ asks customers to rate the overall quality of services pro- 

vided by GTE. It is positioned as the first question in both GSQl 
and GSQ2 to obtain a top-of-mind response and it is also asked 

again as the last question in GSQ2 to obtain an in-depth response. 

GSQl asks the customer "Would you evaluate . . . your local tele- 

phone company" whereas GSQ2 asks "Would you rate . . . GTE." 
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Table 3.6. Operator Service Sequence. 

Category GSQl GSQ2 F-test 

Comprehension 

Questions 2.28 3.74 
Repeat 0.5 7 1.18 
Similar 0.58 0.13 

Retrieval 

Forget 0.41 0.12 
Pause 1.33 1.11 
No experience 1.20 0.00 p < 0.10 
Low frequency 8.46 4.76 p < 0.10 
High frequency 4.3 2 2.94 

Judgment 

Confidence 7.19 6.94 
Difficult 0.00 0.00 
Certain 0.94 0.5 1 
Problems 2.09 2.17 
No problems 1.44 2.81 
Expect 0.00 0.06 

Response 

Can't say 0.00 0.00 
Don't know 1.24 1.25 

Table 3.4 provides a comparison of all three versions. Customers' 

responses to the GSQZ versions have fewer pauses (P < 0.10) and 

more statements about high frequency events (P < 0.05). This result 

suggests that GSQZ is eliciting a memory-based assessment by pro- 

viding the GTE cue. It is interesting to note that there are signifi- 

cantly (p < 0.15) more verbal cues indicating lack of confidence 

when the overall quality question appears at the end of the survey. 

This finding suggests that the end placement of the question cre- 

ates judgment difficulties because it encourages the customer to take 

into 

survt 

consideration all the issues that have been addressed by the 

: y. 

: Distance Sequence 

-- SQl ,  two separate sequences of questions about long distance 

service distinguish between major carrier long distance service (for 

example, AT&T and MCI) and GTE long distance service. In 

GSQZ, one sequence of questions asks about all long distance ser- 

vice. Table 3.5 shows a comparison of all three versions. Customers 

are more likely to report no experience, no problems, and low fre- 

quency in response to the sequence about GTE long distance. This 

result suggests that respondents have more difficulty retrieving infor- 

mation about GTE long distance service. 

Operator Service Sequence 

The operator service sequence asks about calls to directory assis- 

tance and toll operators. Virtually identical questions appear in both 

versions of the GSQ, but the bridging statements are different. The 

GSQZ explains that the customer will be asked about both direc- 

tory and operator services. Customers replied with consistently more 

no experience and low frequency verbal cues when answering 

GSQ1. This result indicates that customers have trouble calling to 

mind experiences with operator services when inadequate retrieval 

cues are provided. 

Discussion 

In general, the no experience, low frequency, problems, and no 

problems coding categories seem useful in measuring cognitive dif- 

ficulties. All three questions/sequences seem to detect the effect of 

improved retrieval cues in facilitating memory-based rather than 

stimulus-based judgments. 

The low frequency and lack of confidence categories are high 

(< 5 percent) for both the long distance and operator service 

sequences, indicating retrieval and judgment difficulties. Because 
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these findings occur across a number of different questions and across 

i different versions of the same questions, these difficulties probably 

I arise from the nature of the topic rather than the design of the par- 

ticular survey items. It seems possible that at least some respondents 
I omit or telescope events or use some other retrieval strategy to 
I respond to questions on these topics. For example, respondents' 

answers to earlier questions about other telephone experiences are 

readily accessible in memory and they may be used to form responses. 

It is also possible that respondents use a variety of judgment heuris- 

tics. For example, respondents may generate evaluations by extrap- 

olating from service experiences from other providers, such as 

electric utilities. Consequently, the study results show that the long 

distance and operator service sequences are likely to be subject to 

response errors. 
Respondents generated very few verbal cues from the expect, 

difficult, and certain coding categories. In retrospect, there seems 

to be good reasons for these results. Although an extensive litera- 

ture postulates that customers form assessments of service quality 

by comparing perceptions of performance with expectations (for 
example, ~arasuraman, Zeithaml, and Berry, 1985), expectations 

may be passive for low involvement services (for example, Oliver, 

I 1989). This theory would explain why respondents generated few 
cues from the expect category. It seems likely that few verbal cues 

were generated in the difficult category because respondents are 

unwilling to say that the survey task is difficult for reasons of self- 
esteem. Lastly, although the certain category detected few cues, its 

opposite-the lack of confidence category-performed well. In par- 

ticular, it indicates relatively high levels of evaluation difficulties 

(< 5 percent) for the operator service sequence. 

Conclusions 

In this chapter we have described the methodology that GTE has 

used in pretesting its various customer satisfaction surveys. The goal 

of our pretesting efforts is to improve questionnaire design in a cost- 

effective and timely fashion. Our experience indicates that pretest- 

ing costs make up about 3 percent of total survey costs and that they 

are more than offset by the cost savings that result from improved 

questionnaire design (Bolton, 1993). The cost implications are 

likely to be similar for other large-scale survey efforts. 

Our methodology is based on automatically coding concurrent 

verbal protocols collected in personal interviews. Unlike intensive 

interviews, the thinkaloud interviews are administered in a stan- 
dardized fashion across respondents yet they provide a rich set of 

diagnostic information about how respondents answer survey ques- 

tions. Unlike observational monitoring, the pretest is administered 

under laboratory rather than field conditions. However, in com- 

mon with observational monitoring, automatic coding provides 
clear-cut criteria for identifying question defects on the basis of 

quantitative measures of respondents' cognitive difficulties. These 

measures are particularly important for surveys of attitudes and 

opinions, for which there is no "objective" way to measure the ex- 

tent of response bias. 

The elicitation of concurrent protocols may create demand 
effects (for example, Biehal and Chakravarti, 1989). Consequently, 

it is not possible to assess the way in which a questionnaire will per- 

form under field conditions, where subjects are not highly motivated 

and may be subject to many distractions. Thus, the elicitation of 

concurrent protocols is most appropriate for developmental pretests 

or for studies designed to detect subtle question defects. Some mar- 

ket research studies include very complex tasks, such as conjoint or 

discrete choice experiments, which are very different from con- 

ventional surveys administered by mail or phone or in person. In 

these studies, the elicitation of concurrent protocols may interfere 
with respondents' processing and it may be preferable to elicit ret- 

rospective protocols at natural stopping points or after the task is 

completed. Whether the investigator uses concurrent or retrospec- 

tive protocols in the developmental pretest, a subsequent polishing 



pretest under field conditions will always be necessary. A t  GTE, we 

have generally used observational monitoring. 

At  this point, we have published four studies showing how our 

pretest methodology provides diagnostic information about respon- 

dents' cognitive difficulties to identify defective questions. The 

automatic coding categories have been transferable from one study 

to another and the four underlying dimensions of cognitive diffi- 

culties have remained stable. In all four studies, it has been possi- 

ble to apply quantitative criteria to identify superior questions. For 

example, the first GSQ2 wording of the overall quality question is 

superior to the GSQl wording in this study. 

The unusual feature of the GSQ study is the presence of detailed 

questions about low involvement, low frequency experiences such 

as long distance calls and operator service. The results show that cus- 

tomers utter certain categories of verbal cues, specifically, low fre- 

quency and confidence categories, in pretest interviews to indicate 

that they are experiencing cognitive difficulties forming responses 

to questions about low involvement, low frequency telephone expe- 

riences. It seems likely that respondents are basing their error-prone 

responses on partial recollections and evaluation heuristics. 

GTE originally intended to streamline the GSQ by revising, col- 

lapsing, or eliminating the most problematical questions. However, 

the entire survey was eventually suspended and has yet to be rein- 

stated. Management is considering alternative strategies for collect- 

ing this type of information. For example, directory assistance could 

be evaluated by "secret shoppers," that is, expert evaluators who call 

the operator and then evaluate the subsequent service contact. 

Two new coding categories developed for the GSQ pretest were 

successful. The low frequency and no problems categories should be 

useful in future research. They could be applied in conjunction with 

the eleven categories developed in earlier work (Bolton, 1993) or 

in conjunction with completely new coding schemes. For example, 

Bickart and Felcher (see Chapter Six, this volume) have shown 
I how content-based coding categories can be applied-in conjunc- 
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tion with process-based coding categories-to study retrieval strate- 

gies. There may be additional opportunities to use automatic cod- 

ing to study the question answering process in other research 

contexts. 

1. Subjective coding also relies on expert interpretation of verbal 

reports to trace cognitive processes, but it has not been used in a 

pretesting context. 

2. Very detailed information on the time required to code interviews 

automatically is provided by Bolton and Bronkhorst ( 199 1). For 

example, it took about forty to fifty hours to develop our first, simple 

automatic coding scheme of six categories. However, these six cate- 

gories were used-with minor modifications-to pretest many dif- 

ferent questionnaires over the next two years. 

3. Bolton and Bronkhorst (1991) and Bolton (1993) applied both 

observational monitoring and automatic coding techniques similar 

to those described by Cannell and Oksenberg (1988) to analyze 

concurrent protocols. Their results indicated that automatic coding 

generally agrees with observational monitoring in identifying com- 

prehension difficulties (g - 0.01). However, Bolton also showed that 

automatic coding detects retrieval and judgment difficulties that 

observational monitoring fails to detect because it has a richer set of 

codes and exploits nonverbal cues (which human coders have diffi- 

culty applying in real time interviews). Observational monitoring is 

better at identifying response difficulties because it requires an 

expert assessment of whether an answer is "adequate." 

4. Probes and follow-up questions may create unpredictable order 

effects (McFarland, 198 1 ). In addition, Campanelli, Martin, and 

Creighton (1989, p. 372) make an important point: "It is somewhat 

ironic that we have documented the lack of standardization of 

meaning using standardized questions. At  the very least, this seems 

to require us to acknowledge that our debriefing questions them- 

selves may be subject to various unintended interpretations." 



5. It is worthwhile to point out that automatic coding methods can be 

applied to any verbal data. In a pretesting context, there are likely 

to be some instances in which the researcher will choose to elicit 

retrospective protocols to study the question answering process. 

Retrospective protocols may be appropriate if taken immediately 

after a brief processing episode and if they instill no demand effects. 

A benefit of retrospective protocols is that they do not alter the nat- 

ural survey condition (Blair and Burton, 1987). 

6. The statistic reported for the problems category has been adjusted. 

It was calculated by subtracting the average intensity for the no 

problems category from the (unadjusted) average intensity for the 

problems category. In other words, the adjusted statistic indicates 

the intensity with which respondents talked about problems rather 

than both problems and lack of problems. 

From Paradigm to Prototype 

and Back Again 
Interactive Aspects of Cognitive Processing in 

Standardized Survey Interviews 

Nora Cate Schaeffer and Douglas W. Maynard 

ecent research about how respondents formulate and report R answers to survey questions has drawn heavily and fruitfully 
on social information processing models of the question and answer 

process (Hippler, Schwarz, and Sudman, 1987). These approaches 

commonly use one of several variants of a four-stage model of the 

process in which the respondent interprets the question, retrieves 

the requested information, evaluates the information for the pur- 

poses of reporting it, and finally maps his or her answer onto the 

response categories and reports an answer (see Tourangeau, 1984; 

also Cannell, Miller, and Oksenberg, 1981). Such models focus 
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We thank the Bureau of the Census for permission to analyze Current Popu- 
lation Survey test interviews. In the excerpts from the interviews, all names of per- 
sons, businesses, and locations are fictitious. 



on cognitive processing as an internal psychological process. 

Approaches to improving question design that use the cognitive 

interviewing techniques of paraphrasing and "thinkalouds" to study 

comprehension and information retrieval draw on such models and 

seek to reveal the processing respondents perform that would other- 

wise remain invisible (for examples, see Jabine, Straf, Tanur, and 

Tourangeau, 1984, and DeMaio and others, 1993). 

A complementary approach to obtaining evidence of respon- 

dents' cognitive processes considers interactional aspects of the sur- 

vey interview in a particular way. Drawing on descriptions of the 

norms governing conversation (Grice, 19 75 ) , Schwar z and others 

(see review in Schwarz, 1994) have examined how the effects of 

question order can be predicted and explained. Respondents appear 

to use the sequence of questions as informative and design their 

answers to be relevant, to provide new information, and so on. Such 

effects of the order of questions provide indications of respondents' 

cognitive processing and indirectly illustrate the influence of con- 

versational norms-a particular set of social practices-on mental 

processes. In this research, the respondent is seen as "interacting 

with" or "reacting to" the wording of the survey questions, but the 

interviewer is not present or is, at best, a neutral conduit of the 

questions.' (See Schwarz and Sudman, 1992, for recent examples; 

see Strack and Schwarz, 1992, for a discussion of "implicit collabo- 

ration" between interviewer and respondent in self-administered 

questionnaires; see Sander and others, 1992, for a more compre- 

hensive model.) 

In this chapter we examine the interaction between the inter- 

viewer and the respondent more directly and so take a different 

view of cognition. In the paradigmatic and probably most common 

interactional sequence in standardized survey interviewing, an inter- 

viewer asks a question as written and a respondent answers in the 

format requested. We call such a sequence paradigmatic because it 

is the ideal sequence from the standpoint of survey design. Such 
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sequences suggest that the stages of cognitive processing required 

to produce an answer occur "inside the respondent's head." 

But the process of cognition may not be so individualistic. Con- 

sider the first stage in the information-processing model, the respon- 

dent's act of interpreting the question. To understand the "point" 

of any question, a respondent must understand at least two things: 

the type of information that constitutes an adequate answer and the 

form in which the answer should be provided. How does the respon- 

dent come to know and understand these two matters? When the 

interaction between interviewer and respondent goes beyond sim- 

ply reading a question and quickly producing an answer, the inter- 

action may give clues about the requirements for such knowledge 

and understanding. Indeed, interviews in which there are "devia- 

tions" from the standardized script and the paradigmatic question- 

answer sequences make visible the ways in which answering a 

question-and the cognitive processing it requires-can be funda- 

mentally interactive and collaborative rather than a respondent's 

own problem. Therefore, in the conclusion to this chapter, we 

address assumptions about what is paradigmatic and what is devia- 

tion with regard to interaction in the survey interview. We propose 

that the prototypical question-answer sequence involves an orga- 

nized set of activities in which the contribution of the interviewer 

goes beyond merely reading questions. Indeed, many times the 

actions of the interviewer form an integral part of a respondent's 

cognition and answering. 

Interaction in the interview, like thinkaloud protocols and ques- 

tion order effects, cannot provide a window to the internal cogni- 

tive processes of participants. But our analysis challenges "the 

assumption that cognition is exclusively an individual act, clearly 

distinguishable from external social processes that may influence it" 

(Levine, Resnick, and Higgins, 1993, p. 588). Our approach locates 

the immediate site of joint cognition in the interaction between 

interviewer and respondent and in the way parties exhibit the 
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"interactional substrate" of standardized interviewing (Maynard and 

Marlaire, 1992). The interactional substrate refers to the partici- 

pants' skill at maintaining social and cognitive coordination to 

arrive at "accountable" answers, answers that are adequate and 
properly achieved according to the canons of standardized inter- 

viewing. In part, our analysis counters the "individualistic" and 

"psychologistic" cast of social science, where the tradition has been 

to "study cognition in the splendid isolation of the individual mind 

or brain" (Schegloff, 1991, p. 168). Our analysis locates social 

components of cognition and demonstrates how the structure of 

concerted participation in the interview, including the behavior 

of interviewers, radically enters into the cognitive processes re- 

searchers often assign to the respondent as a solitary actor.' We also 

suggest the implications of our analysis for improving the design of 
survey questions. 

The Analysis and the Data 

The interviewer's behavior in survey interviews is constrained by 

the rules of standardized interviewing, which are the requirements 

of the interviewer's role. Several of these constraints are particularly 

relevant to this analysis: to read the question as worded, to obtain 

an answer that can be seen to be produced by the respondent and 

not the interviewer (compare Button, 1987), to probe nondirec- 

tively, and to maintain a cooperative relationship for the duration 
of the interview (see, for example, Brenner, 1985; Fowler and Man- 

gione, 1990). Proper standardization sometimes requires the inter- 

viewer to ask a question with an "obvious" answer-an answer that 

uses information the respondent has already volunteered or seems 

to be a reasonable inference from previous answers. Repeatedly 

asking such obvious questions may make the interviewer seem inat- 

tentive or socially inept and so threaten her cooperative rela- 

tionship with the respondent. To help mitigate such role conflict, 

Census Bureau interviewers can use a practice called verification. 

In this procedure, an interviewer verifies both that she has correctly 

heard and remembered information already provided by a respon- 

dent and that the information is the correct answer to the question. 
For example, if a respondent has already mentioned her age, the 

interviewer can, instead of asking a question about age, say some- 

thing like, "I think you said you are twenty-four years old. Is that 

the age I should record for you?" or "How old were you on your last 

birthday? I think you said you were twenty-four. Is that correct?" 
The situations in which a verification might be useful and appro- 

priate vary greatly and the techniques interviewers use for verifica- 

tions are similarly diverse. Although we have not studied them 

closely, it seems that most verifications are constructed both to 

show that the interviewer has heard the respondent and to show 
that the answer is the respondent's own. In listening to actual inter- 

views, however, it is sometimes difficult to determine whether the 

interviewer has changed the wording of a question as part of an 

acceptable verification or for some other reason that may have less 

justification under the rules of standardization. 

Standardized survey questions also constrain acceptable answers 
(compare Fowler and Mangione, 1990; Suchman and Jordan, 1990). 

Questions may be designed and formatted to obtain a yes or 

no answer, a specific number or piece of information, one of a set 

of response categories, or a relatively free-form description (see 

Dohrenwend, 1965). Accordingly, there are different question- 
answer "idioms" (Marlaire and Maynard, 1990) that are probably 

familiar to most survey respondents from other interactional con- 

texts. To hold some features of question structure constant in this 

analysis, we study just one survey item that presents the respondent 

with a complex set of categories to choose among. In this question, 

the respondent is asked to report about herself and to give proxy 

reports for other members of the household. 

Our analysis presumes, but does not analyze in detail, the basic 
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three-part structure of the question-answer-receipt sequence (see 

Cannell and Kahn, 1968, p. 572; for parallels see Mehan, 1979, pp. 

52-53 and Marlaire and Maynard, 1990, p. 89). Often in survey 

interviews, as in the testing sequences Marlaire and Maynard stud- 

ied, the receipt is followed by a silence. During the receipt and this 

silence, the interviewer is engaged in recording one answer and 

preparing to ask the next question. 

The data are provided by audiotapes of twenty-four Computer- 

Assisted Telephone Interviews (CATI) by U.S. Bureau of the Cen- 

sus interviewers for a test of redesigned questions about labor force 

participation for the Current Population Survey (CPS). The infor- 

mation available to us on the audiotapes approximates that avail- 

able jointly to participants speaking on the telephone. The tapes 

were not screened or selected using any criteria; they constitute a 

haphazard collection of interviews. The tapes include only the por- 

tion of the interview concerned with labor force participation and 

four different versions of the labor force participation questions 

appear on the tapes. Although the interviewer's identification num- 

ber is not recorded for all interviews, it appears that there are two 

pairs of interviews in which the same interviewer conducted both 

interviews. 

Conversation analysis provides a theory about how interactional 

sequencing makes utterances and associated interactional objects 

understandable (Heritage, 1984; Maynard and Clayman, 199 1 ). 
Conversation analysis also offers a body of prior research and 

methodological procedures that enable systematic, close examina- 

tion of interactional detail in the interview. Such examination per- 

mits identifying conversational practices-elements of the 

interactional substrate-that persist in the relatively constrained 

environment of the standardized interview. More generally, analysis 

of these practices shows how the organization of interaction enters 

into the production of social science data (Maynard, Schaeffer, and 

Cradock, 1993; Schaeffer, 199 1 ) . 

The Question as It Is to Be Read: 
Paradigmatic Sequences 

Our analysis concerns the relatively simple question in Exhibit 4.1, 

shown as it appears on the interviewer's screen. This question is 

intended to elicit a choice among the four categories. The notation 

[blind] means that the categories are available for the interviewer 

to use but do not appear on the screen. 

In the terms used by the social information processing model 
described earlier, the principal cognitive difficulties posed by this 

quest ion appear to involve interpreting the question and mapping 

an answer onto the response categories. If the respondent has rele- 

vant information, retrieving it and deciding whether to report it 

would appear to be relatively straightforward. Our analysis focuses 

on the potentially ambiguous category "something else," which can 

be heard in at least two possible ways, as the excerpts from the inter- 

views will illustrate. There are eight instances of this question in 

our tape recordings in which the category "something else" appears 

to be the answer that is sought.' These eight instances account for 

half of the sixteen occasions when this question was asked (or 

should have been asked) in nine different  interview^.^ 
Segment 1 represents an administration of this question5 that 

approaches what we call paradigmatic standardized interviewing: 

Exhibit 4.1, Test CPS, Versions C and D, Q25B-2. 

Is this business or organization mainly manufacturing, retail trade, 

wholesale trade, or something else? 

Manufacturing 

Retail trade 

Wholesale trade 

Something else 

[blind] Don't know 

[blind] Refused 
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the interviewer reads the question (lines 72-74) as it appears on the 

screen and the respondent chooses the response category "some- 

thing else" with minimal hesitation (line 76), whereupon the inter- 

viewer receipts and records the answer (line 75) and then moves on 

to the next question (lines 77-78). 

There is no evidence in the interaction of how the respondent 

comes to realize the type of information required and the form in 

which to report it. A similarly unremarkable administration of the 

question appears in one more of our eight cases (not shown). 

Respondents' Solicitations of Interviewer Help 

If Segment 1 fits the ideal of standardized interviewing, Segment 2 
shows a departure from the ideal because of the possible ambiguity 

of "something else" in the question. 

This segment illustrates how understanding the point of a ques- 

tion can be fundamentally interactive rather than a problem for the 

respondent alone. With two small errors in pronunciation, one of 

which she repairs, the interviewer reads the question accurately 

(lines 78-80). The respondent, after a slight delay (line 8 I) ,  pro- 

Segment 1. Interview 024c, Version D. 

62 IV: 
63 MR: 
64 
65 IV: 
66 MR: 
67 
68 IV: 
6 9 
70 MR: 
7 1 
72 IV: 
7 3 
7 4 
7 5 
76 MR: 
77 IV: 
7 8 

Sam a friends? 
Yes ma'am 
(2.0) ( (typing) 
.hh what kind of business or industry is it. {q25B) 
Uh beautician 
(3.8) 
.hh Alright and the place where she & she's uh at Is 
this a beauty shop? or a beauty salon? or 
Uh:: Beauty salon 
(2.1) 
.hhh Alright and is this business or organization mainly 
manufa:cturing retail trade wholesale trade or something 
else (q25B-2) 
(1.3) 
Uh: : something el (h) se hh: : 
heh ha1::right .hhhH What kind of work does she 
usually do at this job that is what is her occupation? 

Segment 2. Interview 007c, Version C. 

73 MR: 
7 4 
75 IV: 
76 MR: 
77 
78 IV: 
7 9 
8 0 
8 1 
82 MR: 
8 3 
84 IV: 
85 
86 MR: 
8 7 
88 MR: 
8 9 
90 MR: 
9 1 
92 IV: 
93 MR: 
9 4 
95 IV: 
9 6 

Insurance Company 
(13.0) ( (typing) 
And what kind of business or industry is this?= {q25B} 
=the insurance industry 
(7.0) ((typing)) 
Is this business or organization mainly manufaturing 
retail trade wholeta- wholesale trade or something 
else? {q25B-2) 
(1.0) 
It's a service industry 
(1.8) 
So it'd be under::? 
(2.0) ( (3rd voice whispers "something else") ) 
Well: it wouldnl- wouldn't be manufacturing or retail or 
(0.9) 
or anything like that it's: 
(0.7) 
I don't know how- I don't know && you'd (.) classify 
it= 
=Under something else= 
=Yeah: 
(1.0) 
And what kind of work do you usually do at this job that 
is ( . )  what is your occupation. (q25C) 

vides an answer, "It's a service industry" (line 82), which suggests 

that he heard "something else" as an indirect request to produce a 

category taxonomically consistent with the categories previously 

read (for a discussion of indirect requests, see Clark, 1979).6 How- 

ever, the interviewer's probe ("So it'd be under::?" at line 84) does 

not accept the answer and asks for one that uses the categories 

rather than adding to them. The respondent delays for two seconds 

and then produces an extended turn of talk (line 86-91) that is not 

formatted as implicitly requested by the probe.' The response 

reviews material from the interviewer's initial question ("manufac- 

turing or retail trade," line 86) in the order in which it was origi- 

nally presented and ends with a formulation of uncertainty (lines 

88, 90-9 1 ) . Although this response could exhibit cognitive pro- 

cessing-it could be a spontaneous retrospective thinkaloud dis- 

playing how the respondent arrived at his original answer-it is 

fundamentally interactive. In sequential terms, the turn appears to 
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solicit guidance or help.8 It invites the interviewer to produce a can- 

didate answer; note how the interviewer (line 92) treats the respon- 

dent's utterance by proposing one of the original categories as a 

possible answer. The respondent's utterance ("Yeah," line 93) 

accepts the proposal and ends the verbal exchange. 

In summary, Segment 2 shows how a respondent may treat 

"something else" as a request to produce a new category rather than 

as a category itself to be chosen. As it is written, the category "some- 

thing else" is thus potentially ambiguous and this respondent's ini- 

tial answer activates the ambiguity, although he has no way of 

knowing this. Clarifying the point of the question and the form the 

answer is to take requires coordinated activity by both parties. Thus, 

this segment also demonstrates how we can understand utterances 

in context as something other than evidence of such cognitive 

processes as interpreting the question. Rather, turns at talking and 

their component utterances play fundamentally interactive roles, 

such as soliciting help or guidance in answering a question. And 

although the interviewer's probe at line 92 might be judged to be 

leading, she is using her knowledge of the structure of the question 

to respond to a strong solicitation by the respondent. Put differently, 

actual talk and its related nonvocal content (such as silence) may 

exhibit something more fundamental than an answering party's cog- 

nitive processing. Such fundamental interactive phenomena reflect 

intricate coordination between the interviewer and the respondent 

in yielding a codable answer. 
L 

The next excerpt, Segment 3, shows another example of the 

respondent soliciting the interviewer's help in answering the question. - 

After verifying that Certi-Cleaner is a janitorial service (lines 243- 

246), the interviewer reads Question 25B-2 at lines 248-249. But she 

omits the category "manufacturing," providing a possible example of 

how interviewers use information respondents have previously pro- 

vided to modify question wording (Houtkoop-Steenstra, 1994). That 

is, the interviewer may have decided that a janitorial service would 

not be considered manufacturing and so does not read that category. 

Segment 3. Interview 019c, Version C. 

243 FR: gerti-Cleaner of Bigelow 
244 (6.2) ((typing)) 
245 IV: 0::kay:: and you said this was a (.) janitorial service? 

(q25B-1) 
246 FR: Yes 
247 (7.5) ((typing)) 
248 IV: Ohhkay (uh:) would this be considered (.) retail trade 
249 whole(.)tale (.) trade or something else. {q25B-2) 
250 (3.5) 
251 FR: Well ( . )  Like I say it's just a janitoral service that 
252 cleans ( . ) businesses 
253 (0.5) 
254 FR: [when they] 're closed 
255 IV: [Uh -1 
256 (3.0) 
257 IV: 0::::kay:: 
258 (1.2) 
259 IV: And let's see what kinda work does he usually & at his 
260 job .hh uh: : [ (ju-) 1 (q25CI 

After the question reading, the respondent hesitates, producing 

a long silence (line 250). Previous research has treated response 

latency such as this as evidence that cognitive processing is taking 

place (see Bassili, Chapter Thirteen, this volume). The respondent's 

next utterance (lines 251-254) is not formatted as an answer to the 

question. This utterance may show that the respondent is having 

trouble understanding the point of the question and as such may 

display the respondent's uncertainty. But this kind of answer can 

also be a deployment of tentativeness as an interactive resource 

(Schaeffer, Maynard, and Cradock, 1993; see also Marlaire and 

Maynard, 1990). Rather than selecting from among the offered cat- 

egories, the respondent marks her utterance as a repeat ("Like I say," 

line 25 1) of the type of business in which her son is engaged ("jan- 

itorial service," line 251), adds one descriptor ("that cleans busi- 

nesses," lines 25 1-2) and then, after a brief pause (line 253), 

another ("when they're closed") .g 

The respondent appears to be doing something akin to what Drew 

(1984) describes as "reporting" in invitation sequences. Reporting is 

a way of providing details relevant to answering an invitation with- 

out stating an acceptance or rejection, and it allows a coparticipant to 

determine the upshot of the reporting. Analogously, the respondent 
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here avoids answering the question with a category but provides 

possibly relevant information the interviewer can use in selecting , 

a proper category or deciding on the next question to ask. The 

three-second silence at line 256, the receipt at line 257, the next 

silence at line 258, and the interviewer's proceeding to the next 

question (lines 259-260) all indicate that she does precisely this. 

That is, the silences, receipt, and moving on suggest that the inter- 

viewer herself has constructed a codable answer from the material 

provided by the respondent. In short, in a manner similar to that 

used by the respondent in Segment 2, the respondent here solicits 

the interviewer's help with answering and the interviewer accedes. 

Interviewers' Offers of Help 
for Answering Questions 

As we have seen, an interviewer's help can be solicited, but inter- 

viewers can also offer help. We now examine four instances of in- 

terviewers making increasingly strong offers of help. In these 

sequences, the help the interviewers offer sometimes uses informa- 

tion they have already obtained from a respondent, as shown in 

Segment 4. 
Recall that the item on the computer screen reads, "Is this busi- 

ness or organization mainly manufacturing, retail trade, wholesale 

trade, or something else?" At lines 118-1 19 in Segment 4, the inter- 

viewer modifies the end of the item from "or something else!" to "or 

would you consider that something else?" The question is intended 

to get the respondent to choose one of the four categories but the 

modification results in two questions being asked. The initial ques- 

tion presents a choice of categories to the respondent whereas the 

second is formatted for a yes or no answer. Although the modifica- 

tion is slight, it is interactionally significant. The interviewer has 

shaped the overall item in a way that draws on the conversational 

preference for contiguity and for agreement (Sacks, 1987). With 

two questions in a single turn of talk, the preference for contiguity 

Segment 4. Interview 018c, Version C. 

104 FR: The University of North Georgia 
105 IV: 
106 
107 IV: 
108 
109 FR: 
110 
111 FR: 
112 
113 FR: 
114 IV: 
115 IV: 
116 
117 IV: 
118 
119 
120 FR: 
121 IV: 
122 FR: 
123 IV: 
124 

Oka: y 
(5.8) ((typing)) 
((tch)) An:d what kind of a business or industry is 
this? {q25B} 
It's a 
(0.3) 
college 
(0.3) 
[ unilversity 
[ (uh) I 
Okay 
(4.0) 
And is this business or organization mainly 
manufacturing retail trade wholesale trade or would you 
(.) consider that something else (q25B-11 
Something else= 
=I would too [heh heh heh] 

[hhhhhhh 1 
.hhh and uh ( . )  what kind of work do you usually do at 
this job that is (.) what is your occupation? .hhh (q25C) 

obliges a respondent to answer the second question first. Here, when 

the interviewer changes "or something else?" in the standardized 

question to "or would you consider that something else!" she has 

restructured the item to elicit an answer to this question immedi- 

ately.'' The preference for agreement involves formatting the ques- 

tion to indicate that the speaker expects a particular answer. In 

Segment 4, even as the interviewer employs the "something else" 

. .  category, her preface ("would you consider .") indicates that 
she expects the respondent to confirm the category as the correct 

answer. The preface also clarifies that "something else" is a category, 

so that the phrase is less likely to be interpreted as it was in Seg- 

ment 2. The respondent then gives the preferred answer without 

hesitation, producing an agreeing answer (line 120) that is a cod- 

able category. 

Of course, this interaction suggests that the question modifica- 

tion is itself occasioned because the interviewer has learned that 

the respondent works at a university and knows that a university is 



From Paradigm to Prototype and Back Again 79 ................................................. 

to be classified as "something else." Therefore, the interviewer's 

understanding of information already supplied by the respondent and 

her training about proper coding may lead her to hypothesize an 

answer for the respondent as she does here (Houtkoop-Steenstra, 

1994). Following the respondent's confirmation (line 1 20)' the inter- 

viewer comments on the answer, laughingly affirming the respon- 

dent's answer in a way that exhibits her prior knowledge. The respondent 

joins the laughter (line 122). 

In some-and possibly most-cases then the interviewer has 

already heard enough about the respondent's job by the time they 

reach Question 25B-2 to infer the answer and may simply verify this 

prior inference. In our next excerpt, the interviewer does this in a 

way that redesigns the question (see lines 179-181 in Segment 5) 

more extensively than it was in Segment 4. 
Before the focal question, the interviewer had asked what kind 

of business or industry the respondent's place of work is ("Children's 

~ o s ~ i i a l , "  line 168)' and the respondent reiterated her answer and 

laughed (line 172). As Jefferson (1979) argues, laughter that ends 

an utterance invites the recipient of the laugh to laugh in return. 

However, the interviewer here declines that invitation and instead 

Segment 5. Interview 01 lc, Version C. 

168 MR: 
169 
170 IV: 
171 
172 MR: 
173 IV: 
174 MR: 
175 IV: 
176 MR: 
177 IV: 
178 
179 IV: 
180 
181 
182 MR: ' 

183 IV: 
184 

Children's Hospital 
(6.8) 
What kind of business or industry & this {q25B) 
(1.2) 
It's a It's a hospital eh heh heh= 
=uhkay I have to ask the questions as [they] come up on= 

[ (  1 1  
=the screen 
Tha(h)tws fine. 
Uhkay : 
(2.6) 
A:nd so this business or organization would not be 
manufacture retail trade wholesale trade it would be 
something else? {q25B-2) 
Yeah "sompin else0 
.hhhh And what kinda work does usually do at this 
job that is what is her occupation {q25C} 

seriously pursues the topic, explaining that she must read the ques- 

tions as they appear on the screen (lines 173-1 75). As he acknowl- 

edges this, the respondent again laughs (line 176). The placement 

of the laughter may suggest to the interviewer the reason why her 

questions amuse the respondent. In lines 179-1 81, the redesign of 

Question 25B-2 may display the interviewer's analysis of the humor- 

ous response as being caused by the obviousness of the questions. 

That is, she formats the question in a way that proposes its answer, 

incorporates her prior knowledge of the respondent's work setting, 

and requires only agreement from the respondent (line 182). This 

redesign of the question as a verification is more extensive than that 

in Segment 4 (and contradicts the interviewer's own claims at lines 

173-174, although the respondent would not know this). By pre- 

senting "something else" as a candidate answer, this redesign exhibits 

that "something else" is a category rather than a request to catego- 

rize. Therefore, although the respondent does answer the question 

(line 182)' the interviewer's understanding of both the question and 

information already provided by the respondent clearly play a cen- 

tral role in his comprehension and answering of the question. 

In Segments 4 and 5, the interviewer redesigns the question in 

a way (via the preference for agreement discussed earlier) that elic- 

its a particular categorical answer from the respondent. Neverthe- 

less, the other possible categories, or most of them, are still visible 

in the questioning of the interviewer. In our next segment, the inter- 

viewer redesigns the question to present only one category to the 

respondent. 

After probing the respondent to determine his type of business 

or industry (lines 141-158)' the interviewer modifies Question 25B+ 

2 to take this information into account. The question at lines 

15 8-1 60 seeks and prefers confirmation from the respondent that 

the business is "retail trade." The respondent first hesitates (line 

161) and then suggests that two categories may be relevant, retail 

and service (line 162).11 After the interviewer's brief silence, which 

the respondent may take as implying disagreement (Pomerantz, 
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Segment 6. Interview 024c, Version D. 

139 MR: 
140 
141 IV: 
142 
143 MR: 
144 
145 IV: 
146 
147 
148 MR: 
149 
150 IV: 
151 
152 MR: 
153 
154 MR: 
155 
156 MR: 
157 
158 IV: 
159 
160 
161 
162 MR: 
263 
164 IV: 
165 MR: 
166 
167 

1 1  168 IV: 
169 

- 

Jack's ( . ) Ref rigeration 
(5.2) ( (typing) 
.hh What kind of business or industry is this? {q25B-1) 
(0.6) 
Uh::: 's a refrigeration ( . )  company 
(1.6) 
.hh Would that be for atail sale wholesale or 
manufacturing? 
(0.8) 
Uh::: retail 
(4.0) ( (typing) 
And ( . )  what particular products do they sell would that 
be a refrigerator? 
Uh: n- air conditioning (.) Uh 
(1.5) 
and refrigeration 
(0.7! 
repalr products 
(13.5) ( (typing) 
.hh Alright and your believe you said this (in-) uh ( . )  
business organization was mainly b- retail trade is that 
correct? {q25B-21 
(1.2) 
Uh retail and service 
(0.7) 
A1 [righ- ] 

[But ( . )  1 retail fitting in with the parts and 
equipment that we sell yes 
(0.9) 
Alright (4.0) .hh What kind of work do you usually do at 
this job that is what is your occupation? (q25C) 

1984), the interviewer starts receipt of the respondent's answer (line 

164) and the respondent starts an utterance in overlap (line 165). 

Because it is marked as a contrast ("But .. .") and reasserts and jus- 

tifies the "retail" category, the utterance can be heard as a stronger 

alignment with the interviewer's original proposal. The interviewer 

receipts this utterance with "all right" at line 168 and proceeds to 

the next question. 

In this segment the interviewer omits any mention of the other 

categories in Question 25B-2. Furthermore, in fashioning an answer 

for the respondent to confirm, the interviewer virtually appropri- 

ates from the respondent's cognitive realm certain decisions about 

relevant and possible answers. Still, the interviewer does produce a 

"question" for the respondent to "answer" and the respondent does 

so. The codable answer, then, can be seen as the respondent's. This 

is much less true in Segment 7, where the interviewer not only 

eliminates several answer categories but almost entirely appropri- 

ates the respondent's work of answering. 

Although the interviewer starts Question 25B-2 (line 121), she 

quickly abandons it. This may be partly in response to the respon- 

dent's speed; note that the respondent's answer overlaps the inter- 

viewer's speech at lines 11 7-1 18. But the interviewer still manages 

to suggest, in a very compact way, the three-part question-answer- 

receipt structure described earlier. The question is indicated by "and 

he would de- uh" (line 12 I), the answer by "(as) a service company," 

and the receipt and beginning of a new question by "okay" (line 

123). The interviewer presumably records "something else" as the 

answer. At first glance, the appearance of the phrase "service com- 

pany" is surprising. It is not a codable category and we saw it 

rejected as a candidate answer by the interviewer in Segment 2. But 

here the phrase announces the interviewer's understanding of the 

type of company the respondent works for and gives the respondent 

at least some opportunity to object to associating "Richard W. Ban; 
M.D." and "service company." The announcement thus constitutes 

a minimal "verification" of the answer to Question 25B-2 and might 

Segment 7. Interview 014c, Version C. 

111 IV: 
112 
113 
114 
115 FR: 
116 
117 IV: 
118 FR: 
119 
120 
121 IV: 
122 
123 IV: 
124 
125 FR: 

Now I have a few questions about y- where you work what 
is the name of the company of which for which you work 
(q25A) 
(0.5) 
Richard W. Barr ( . ) em dee 
(9.5) 
:hh and uh he is a ( . )  what type of doctor is [he ] 

[£am] ily 
practice 
(8.0) 
0::ka:y and he would de- uh 
(1.0) 
(As) a service company okay {q25B-2) and what kind of work 
do ~ Q Q  usually do there= {q25C} 
=Secretary 



almost permit the ultimate answer to be seen as the respondent's 

own. The interviewer presumably makes the translation from "ser- 

vice company" to "something else" when she records the answer. 

Note that if the interviewer had used the codable category "some- 

thing else" in her utterance at line 123, both the announcement 

and any subsequent acceptance by the respondent might have been 

less informative than the actual sequence and might have provided 

less justification for regarding the answer as the respondent's own. 

(Such an utterance might also have led the respondent to ask for 

clarification and thus have used some of the time a verification can 

save.) The interviewer appears to be using an extended taxonomy 

like that referred to by the respondents in Segments 2 and 6 to con- 

struct a verification that, at the least, skirts the edge of acceptabil- 

ity under the rules of standardized interviewing. In this example, 

the interviewer substitutes her own understanding of the question 

and knowledge of the respondent's biography for the respondent's 

cognitive processing and answering. 

Conclusion 

This analysis shows how joint cognitive processing-the col- 

laborative process of producing, understanding, and answering a 

question-occurs in the survey interview. As interviewers through 

interaction acquire information about respondents, see indications 

of uncertainty, and diagnose comprehension problems, they cus- 

tomize questions, engage in verification protocols, accept answers, 

omit questions, and the like. Given the variety of ways in which the 

interviewer's understanding may shape an interaction, it seems that 

in many cases the interviewer performs the work of interpreting 

the question and even of mapping the respondent's answer onto 

a response category. This work by the interviewer draws on her 

implicit native or folk models of how to diagnose problems in 

understanding, offer help, and negotiate clarity sufficient for the 

purposes at hand. For example, the redesign "or would you consider 
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that something else" in Segment 4 projects a cognitive difficulty 

that the respondent's biography to that point in the interview makes 

potentially relevant and neatly fashions a preemptory clarification 

of the potential ambiguity of "something else." 

The "reporting" sequences produced by some of these respon- 

dents play an important role in this process. Behavior coding of 

standardized interviews shows that respondents do not often explic- 

itly request clarification of a question. For example, in a recent study 

that coded behaviors in sixty interviews, the mean percentage of 

administrations in which the respondent requested clarification, 

computed across sixty questions, was 10 percent (Oksenberg, Can- 

nell, and Kalton, 1991, p. 354). In only one of the six nonparadig- 

matic cases examined here does the respondent produce a strong 

solicitation for help from the interviewer, and even that solicitation 

is indirect (Segment 2, "I don't know what you'd (.) classify it"). 

Reporting potentially relevant information may be an alternative 

to direct requests for clarification and may be even more common 

than these requests (see Schaeffer, Maynard, and Cradock, 1993). 

Recognizing the role of this activity of respondents is important in 

at least two ways. First, questions that frequently elicit such report- 

ing may require redesign. Second, because it is typically the job of 

the speaker-in this case the interviewer-to diagnose and correct 

(or repair) misunderstandings by the hearer (see Schegloff, 199 1, 
1992), interviewers may need further training in interpreting and 

responding to such reports within the constraints of standardization. 

Our analysis also raises more general issues. The traditional 

approach to cognitive processing has been individualistic and 

"psychologistic" (see Schegloff, 199 1 ). Consequently, when there 

are departures from the paradigmatic question-answer sequence, 

researchers are tempted to see these departures as deviations that 

index a respondent's own problems in cognition. Our interactional 

analysis suggests a different approach. In most situations, even when 

interviewers attempt to be standardized, language is flexible rather 

than rigid. And interactants have available to them resources in the 
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interactional substrate that they readily use to negotiate the clarity 

they need for the purpose a t  hand (see, for example, Schegloff, 

1991, p. 155). Thus is it not surprising that the interviews we 

analyzed include fewer paradigmatic than deviant enactments of 

Question 25B-2 and that the interviewer plays a prominent role 

in deviations from the paradigm. Our analysis of these deviant 

instances suggests that seeing the point of a question is an interac- 

tional accomplishment: in the face of anticipated and actual prob- 

lems, participants regularly resort to orderly activities of heightened 

coinvolvement in which the interviewer's contributions to the 

respondent's answer become intensified. 

To be precise, in Segment 2 we see a respondent who apparently 

takes "something else" in Question 258-2 as a request for further 

categorization rather than as a category. When the interviewer does 

not accept the respondent's answer, the respondent solicits the 

interviewer's help in obtaining one. In Segment 3, the respondent 

displays uncertainty in answering the question yet reports informa- 

tion that allows the interviewer to gather the upshot for purposes 

of coding an answer. An  interviewer can also offer help without 

being invited. Moreover, as Segments 4,5,6,  and 7 show, the inter- 

viewer can do this more or less strongly. In Segment 4 the inter- 

viewer redesigns the latter part of 258-2 to prefer agreement with 

the "something else" category and in Segment 5 the interviewer 

modifies the entire format of 25B-2 to propose "something else" as 

the correct answer. In Segment 6 the interviewer eliminates certain 

categories from her question and in Segment 7 the interviewer elim- 

inates all codable categories from the question and then answers for 

the recipient, omitting the respondent's cognitive contribution 

almost entirely. Accordingly, we have suggested that the interviewer 

can be invited to participate or can offer to participate in answer- 

ing a question and hence make some degree of interactive con- 

tribution to what is usually seen as a respondent's sole effort at 

cognitive processing. That this occurs attests to the strength of the 

interactional substrate and the orderly, socially organized skills and 

activities of which it consists. 

If there is a socially organized tendency to construct answers 

interactively, departures from the paradigm are nevertheless proto- 

typical. Indeed, we would argue that the paradigmatic question- 

answer sequence, the simple version of interviewer asking and 

respondent answering in an immediately codable way, is itself a 

deviation. Although respondents may be engaging in an individu- 

alistic form of cognitive processing in paradigmatic sequences, such 

sequences are a devolution from interactional structures to which 

participants resort at the first indication of trouble. This view of 

what is prototypical implies a nontraditional approach to question 

design. Questionnaire writers usually attempt to avoid or to mini- 

mize disorderly departures from the paradigmatic question-answer 

sequence from the outset. This is the approach taken, for example, 

by versions of behavior coding that rely only on the behavior codes 

themselves to evaluate questions (for example, Oksenberg, Cannell, 

and Kalton, 1991). But it may be more effective to begin with the 

prototype-that is, with actual, plainly collaborative (including 

interviewer-dominated), orderly episodes of asking and answering 

questions. Then the problem would be to minimize deviation from 

the prototype-that is, to streamline it in order to obtain more 

instances of the paradigm. 

In just one instance, reconsider how in Segment 2 the respon- 

dent had difficulty with interpreting "something else." We argued 

that its placement in a particular sequential context led to the 

respondent's hearing it as a request to categorize something rather 

than as a category itself. After offering an inappropriate answer and 

hearing the interviewer's rejection, the respondent then solicited 

and obtained the interviewer's help in constructing the appropriate 

answer. All of these features of the episode attest to ordinary, orga- 

nized, prototypical practices of the interactional substrate. Further- 

more, the specific actions of the respondent and interviewer locate 

the problem, the conditions under which it appears to be a prob- 

lem, and suggest possible solutions: changing the sequential con- 

text of "something else" in a new version of Question 25B-2 could 

make the prototypical practices of the participants unnecessary and 
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thereby enhance the probability that respondents would produce 

the simpler paradigmatic question-answer sequence. Although this 

particular problem is a relatively simple one, characterizations of 

more complex problems and their solutions can be similarly based 

on an approach that relates cognitive processing to interactional 

sequences and activities. 

Notes 

1. Both cognitive interviewing and split-ballot experiments have been 

used for evaluating survey.questions in addition to being used for 

studying cognitive processes. Another method for evaluating survey 

questions-behavior coding of pretests of standardized interviews- 

may also provide indirect evidence of respondents' cognitive 

processes (see Fowler and Cannell, Chapter Two, this volume). 

Behavior coding has also been conducted on cognitive interviews 

(for example, Blixt and Dykema, 1993). 

2. Ignoring the interviewer's contribution to cognitive processing dur- 

ing the interview stands in contrast to a long tradition of studying 

interviewer effects (see, for an early example, Hyman, 1975 [1954]). 

3. In the other instances the respondent chose another category (four 

times), the interviewer verified with another category (two times), 

or the interviewer did not ask the question and appeared to code 

another category (probably "retail") based on information already 

provided by the respondent (two times). There was no interaction 

around the category "something else" in any of these cases except 

that the interviewer omitted reading it in one of the instances in 

which the respondent chose retail. 

4. The question was asked twice in each of four interviews and four 

times in one interview. When the question was asked several times 

in a single interview, one administration asked about the respon- 

dent and the others for proxy reports about the jobs of other house- 

hold members. In some situations the question was not asked when 

it appears it should have been; the interviewer probably filled in the 

answer based on information previously provided by the respondent. 

5. The following notations are used: MR indicates a male respondent 

and FR a female respondent; parentheses around spoken material 

indicate that it was said softly; equal signs indicate that the utter- 

ances are linked; brackets indicate material overlapping speech; a 

colon indicates that a sound is drawn out; ".h" indicates an audible 

breath in; underlining indicates emphasis; and "(.)" indicates a 

pause, with each "." indicating about a tenth of a second. Timed 

pauses (in seconds) are shown between turns in parentheses 

between turns. Question numbers from the CPS instrument appear 

in curly brackets. The transcripts show material immediately pre- 

ceding the question of interest to illustrate the kind of information 

already available to the interviewer. Line numbers are from the 

transcript of the entire audiotaped segment. 

6. As Sacks (1992, p. 726) has argued, the "position of an item on a 

list is relevant to hearing what that item is," which suggests a 

sequential basis for what Grimshaw (1980) identifies as "partial" 

understandings and "mishearings." For the way that sequencing can 

lead to misunderstandings and even incorrect answers in standard- 

ized testing, see Maynard and Marlaire (1992, p. 183). 

7. The voice at line 85 appears to be someone at the CAT1 telephone 

facility. Neither interviewer nor respondent gave any indication 

that they heard the voice. 

8. Before the interviewer responded at line 92, the respondent invited 

the interviewer to talk at two other places. At  line 86, the respon- 

dent named and rejected two items from the list of possible cate- 

gories and then hesitated with "or" and the silence at line 87. The 

interviewer could have offered the respondent some help in answer- 

ing at this point. After the interviewer passed this opportunity (line 

88), the respondent restarted (with another "or") a generic third 

item ("or anything like that . . .  "), which now appeared (because of 

this re-start) as a third item on his list of rejected possible categories 

and it is a generic third item. According to Jefferson (1990, p. 79), 

such weak third parts (for example, an item that is weakened by 

being generic) can accomplish a variety of interactional tasks, one 

of which is to invite coparticipation in assembling a list. In fact, this 

generic third part may be a dispreferred alternative to what the 



interviewer might have been invited to produce (at line 86) as a 

specific third part. When at line 89 the interviewer again passed the 

occasion to take a turn at talking, the respondent issued what we 

call a formulation of uncertainty. In the context of the two previ- 

ously offered opportunities for the interviewer to talk and help the 

respondent with his displayed difficulties, line 90 is a third and pos- 

sibly exacerbated request for help. 

9. The interviewer appeared to delay responding to the respondent's 

utterances at lines 251-252 long enough that the respondent began 

to add to her utterance (line 254) in overlap with the interviewer's 

receipt (line 255). 

10. Sacks (1987) shows how the recipient of two questions answers the 

second question first and the first question second. Here, had the 

answer to "or would you consider that something else!" been nega- 

tive, the preference for contiguity implies that the respondent 

would have said no and then tried to choose another category. 

Because the answer was affirmative here, however, the first question 

did not need to be answered. 

11. The category service industry was also referred to by the respondent 

in Segment 2. The category was not referred to in previous ques- 

tions in the interview but appears to be part of an extended native 

taxonomy of types of businesses that some respondents are familiar 

with. The interviewer in Segment 7 (following) seems to presume 

such knowledge. 

Part I1 

Verbal Protocols 



The Validity and Consequences of 

Verbal Reports About Attitudes 

Timothy D. Wilson, Suzanne J. LaFleur, 

and D. Eric Anderson 

e dialogue between survey researchers and experimental 

researchers has been beneficial to both parties. Basic research Th 
on social and cognitive processes, conducted mostly in the labora- 

tory, has increased our understanding of the psychological processes 

involved when people respond to surveys and has led to an 

improvement in survey methodology (for example, Hippler, 

Schwarz, and Sudman, 1987). A t  the same time, survey research 

has been informative about the nature and generalizability of basic 

cognitive processes (for example, Nisbett, 1993; Tesser, 1980). It is 

in the interest of survey and experimental researchers, then, to con- 

tinue this cross-fertilization. In this chapter we hope to add to the 

dialogue by discussing the relevance of our experimental research 

on introspection and attitudes to survey methodology. 

Before beginning we wish to add one caveat: as experimental 

social psychologists advising survey researchers about designing 

questionnaires we feel something like physicists advising a group of 

engineers about building a bridge. We know something about theory 

and basic process (in our case, cognition and attitudes) but would 

The writing of this chapter was supported by National Institute of Mental Health 
Grant MH4184 1. 
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be at a bit of a loss if asked actually to build something (in this case, 

a good questionnaire). If one wants a set of blueprints, architects 

and engineers would be better than physicists at the job. Similarly, 

for a well-designed questionnaire survey researchers are the ones to 

call rather than people like us, who have conducted most of our 

research in the confines of the laboratory. Survey researchers have 

been extremely attentive to possible sources of bias that can inval- 

idate survey responses and have developed sophisticated methods 

for avoiding these biases (for example, Bradburn and Sudman, 1979; 

Hippler, Schwarz, and Sudman, 1987; Schuman and Kalton, 1985; 

Schuman and Presser, 1981; Sudman and Bradburn, 1974b; Turner 

and Martin, 1984). 

Yet some troubling issues about the validity of surveys remain 

and we believe that recent experimental research on attitudes has 

direct implications for questionnaire construction. In this chapter 

we will discuss the relevance of basic research to two types of sur- 

vey questions: questions about attitudes and opinions ("how" ques- 

tions) and questions about feelings ("why" questions). We believe 

that our work on introspection and attitudes speaks to the validity 

and reactivity of both types of questions in surveys. 
1 

We begin with a discussion of problems associated with asking 

people why they feel the way they do. 

The Validity and Reactivity of Why Questions 

Problems with why questions on surveys have not received as much 

attention as problems with attitude questions, perhaps because why 
questions are used less frequently. W h y  questions are not all that 

rare, however, so it is important to consider their validity and reac- 

tivity. For example, political polls often include questions asking 

people why they prefer one candidate over another. In one of the 

most extensive and widely respected political attitude surveys, the 

National Election Study (NES), people are routinely asked the fol- 

lowing version of a why question, which was taken from the code- 

book of the 1980 preelection survey. 

Now I'd like to ask you about the good and bad points of 

the three major candidates for president. Is there any- 

thing about Mr. Reagan that might make you want to 

vote for him? What is that? Anything else? Is there any- 

thing in particular about Mr. Reagan that might make 

you want to vote against him? What is that? Anything 

else? [National Election Study 1980 preelection survey] 

Identical questions were asked about the other candidates 

(Jimmy Carter and John Anderson) who were running for president 

that year. 

The National Election Study has also included why questions 

about social issues. For example, in the 1987 pilot study of the 

National Election Study, some people were asked to think about 

what came to mind before responding to attitude questions about 

an issue. 

Before telling me how you feel about this, could you tell 

me what kinds of things come to mind when you think 

about government making sure that every person has a good 
standdrd of living? Any others? 

Now, what comes to mind when you think about let- 
ting each person get ahead on their own? Any others? [Zaller 

and Feldman, 1992, p. 5871. 

It should be noted that these questions do not ask specifically 

for reasons for attitudes, but they do focus respondents' attention 

on thoughts about the topic that are accessible in memory, a point 

to which we shall return. 

Why questions are used in other kinds of survey research as well. 

In studies by Baxter and Bullis (1986) and Surra, Arizzi, and 

Asmussen (1988), for example, married couples were asked to 

plot on a graph changes in commitment to their relationship, from 

0 percent to 100 percent. The interviewer then asked people to give 

reasons why each change in commitment occurred. Eventually 

these reasons were coded into one of nineteen categories of reasons. 

I 
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How valid are questions like these? Do they successfully tap the 

real reasons behind people's preferences and attitudes? And finally, 

is it "cost free" to ask why questions or do they influence people's 

responses to later survey items? 

The Validity of Why Questions 

In each of the preceding examples, the researchers assumed that 

people had the ability and motivation to answer why questions 

accurately. This assumption can be questioned on two grounds. 

First, even if people know why they feel the way they do they may 

suppress or distort these reasons because they are embarrassed or 

have concerns about social desirability or because they misinterpret 

the meaning of the question. Such possibilities are well known to 

survey researchers and experimental social psychologists alike 

(DeMaio, 1984; DePaulo, 1992; Lazarsfeld, 1935; Schlenker, 1980). 

Over fifty years ago, Lazarsfeld noted, for example, that "our respon- 

dent not only has had reasons for his actions; he usually knows, also, 

in which reason we might be especially interested, and it is upon 

this assumption that he bases his answer" (1935, p. 32). 
Second, and more fundamentally, people might not know why 

they feel the way they do, even if motivated to report their reasons 

accurately. Some time ago Nisbett and Wilson (1977) pointed out 

that reports about the causes of responses are often inaccurate. 

Although the Nisbett and Wilson position did not go unchallenged 

(for example, Smith and Miller, 1978; Ericsson and Simon, 1980), 

the idea that people are unaware of a substantial amount of their 

mental processing has a firmer toehold in social and cognitive psy- 

chology than ever before (for example, Bowers, Regehr, Balthazard, 

and Parker, 1990; Cohen and Schooler, in press; Higgins and Bargh, 

1992; Jacoby, Lindsay, and Toth, 1992; Kihlstrom, 1987; Posner and 

Rothbart, 1989; Smith and Lerner, 1986; Wegner, 1994). To the 

extent that people do not have conscious access to the mental 

processes that underlie their preferences they obviously cannot 

accurately report them on surveys. 

The fact that introspections about reasons are faulty has been 

recognized by some survey researchers. For example, the authors of 

the why questions on the National Election Study argued that peo- 

ple often do not recognize the extent to which their political pref- 

erences are based on party affiliation: "Partisan choice tends to be 

maintained long after its nonpolitical sources have faded into obliv- 

ion" (Campbell, Converse, Miller, and Stokes, 1960, p. 118; see also 

Turner and Martin, 1984). These same authors, however, seem to 

have assumed that the answers to the why questions on the 

National Election Studies were highly accurate, at least according 

to Smith ( 1989): "The authors of The American Voter did not raise 

the possibilities that people either were not able to look within 

themselves and know why they liked or disliked the parties and can- 

didates, or did not feel prompted to do so by the questions" (p. 46). 

We suspect that many current survey researchers are aware of 

the limitations of people's ability to answer why questions but 

include them as a means of assessing salient thoughts about the atti- 

tude object. For example, even if we acknowledge that people do 

not know exactly why they feel the way they do about a presiden- 

tial candidate, measuring their accessible, conscious thoughts may 

still be of use. If such thoughts do not correspond perfectly to the 

real reasons behind preferences, they still provide a useful starting 

point to the researcher interested in reasons. It is unlikely that 

accessible thoughts are completely random with no resemblance to 

real reasons. As noted by Nisbett and Wilson (1977), reasons are 

often a function of shared cultural theories about why people feel 

the way they do and these theories are sometimes accurate. Thus, 

when trying to assess the major determinants behind political atti- 

tudes, asking people for their reasons may be a useful place to begin. 

Nevertheless, we see two drawbacks to this approach. First, it 

is unlikely to lead to the discovery of reasons that are difficult to 

verbalize or are not part of an individual's causal theories. Consider, 

for example, the real reasons for political preferences. The exact 

reasons behind voting behavior have been debated at length by 



Validity and Consequences of Verbal Reports About Attitudes 97 ................................................................. 

political scientists and it is doubtful that voters could verbalize many 

of the factors that seem to underlie political attitudes. For example, 

it is unlikely that many voters could express the kinds of heuristics 

and informational shortcuts that appear to influence their choices 

(Popkin, 1991). Nor do many voters recognize the extent to which 

their political preferences result from such "implausible" factors as 

mere exposure (Zajonc, 1968) or the party identification of their 

parents (Campbell, Converse, Miller, and Stokes, 1960; Himmel- 

weit, Humphreys, Jaeger, and Katz, 1981; Hyman, 1959). 

Similarly, the reasons behind consumer preferences are not 

always obvious and are unlikely to be discovered by asking people 

why they feel the way they do. For example, the exact way in which 

advertising influences preferences is hotly debated and this question 

is unlikely to be settled by simply asking people about it. Instead, 

researchers interested in causes and reasons turn to experimental 

studies in which independent variables can be manipulated with 

random assignment to condition. 

Thus, the lesson that experimental psychologists learned early 

on is that introspection is an imperfect method for discovering the 

causes of human behavior (Boring, 1953). Instead, we must ran- 

domly assign people to conditions in which independent variables 

are manipulated. Unfortunately, survey researchers rarely have the 

luxury of manipulating variables experimentally. This does not 

mean, however, that they should depend solely on why questions to 

learn why people behave as they do. In the advertising and politi- 

cal arenas, novel techniques are being developed whereby 

researchers can manipulate different persuasive techniques on small 

samples (for example, focus groups) and assess their effects experi- 

mentally. Other researchers are combining experimental manipu- 

lations with survey methodology. For example, Goldberg (1990) was 

interested in testing the effectiveness of television advertising 

directed toward children. Rather than simply asking children or 

their parents how effective such advertising is, he tested its effec- 

tiveness in a quasi-experimental design. He took advantage of the 

fact that English-speaking children in Montreal watched more 

advertising on American television than did French-speaking chil- 

dren to assess brand recognition and purchasing behavior among 

the different groups. It turned out that the English-speaking chil- 

dren recognized significantly more of the advertised products and 

were more likely to have them in their homes. This approach, 

although more difficult than simply asking people why they feel the 

way they do, is likely to yield much more accurate data about the 

causes of social behavior. 

The Reactivity of Why Questions 

The second drawback to asking why questions is that these ques- 

tions can contaminate later attitude responses. A considerable 

amount of research from our laboratory shows that asking people 

why they feel the way they do can change their subsequent atti- 

tudes, at least temporarily. We will summarize this research here; for 

more detailed discussions, see Wilson (1990), Wilson, Dunn, Kraft, 

and Lisle (1989), and Wilson and Hodges (1992). 

Why questions can change attitudes because of the following 

sequence of events: (1) When thinking about their reasons people 

do not have perfect access to the determinants of their attitudes 

(Nisbett and Wilson, 1977; Wilson and Stone, 1985) and thus focus 

on attributes of the attitude object that are accessible in their mem- 

ories, plausible as causes of their feelings, and easy to verbalize. 

(2) The reasons that are plausible, accessible, and easy to verbalize 

are often unrepresentative of the actual causes of the feelings and 

thus imply a somewhat different attitude than the one people held 

before they thought about reasons. (3) People assume that the rea- 

sons they generate reflect their attitudes, much like a self-percep- 

tion effect (Bem, 1972). That is, they base their attitude on the 

reasons that come to mind, leading to attitude change. 
! On the first point, we find that when we ask people why they 

feel the way they do about a particular topic, they are rarely at a loss 

for reasons. Of the hundreds of people we have asked for reasons, 
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almost no one has said, "I don't know," even when they were told 

that no one would ever look at what they wrote. Thus, people seem 

to have a fair degree of confidence that they know at least some of 

the reasons for their feelings, despite evidence that such reasons are 

often inaccurate (Nisbett and Wilson, 1977; Wilson and Stone, 

1985). 

Given that people are sometimes unaware of the reasons for 

their attitudes, what determines the reasons they report? As we sug- 

gested, reported reasons appear to be a function of what is accessi- 

ble, plausible, and easy to verbalize. For example, rational cognitions 

about the attitude object, in our culture at least, are viewed as the 

most plausible causes of attitudes and hence are most accessible in 

memory. When explaining why they like various political candi- 

dates, people are more likely to call upon such factors as the candi- 

dates' stance on the issues than such seemingly implausible things 

as how many times they have seen the candidates' ads on television 

or whether their party affiliation is the same as those of their par- 

ents, even though these latter factors have been shown to influence 

attitudes (Wilson, Kraft, and Dunn, 1989). Other factors might be 

accessible in memory because they are easy to verbalize or were 

recently encountered. For example, if people have just seen a tele- 

vised debate in which a candidate mentioned a particular social 

issue, they might exaggerate the extent to which the candidate's 

stance on this issue contributes to their overall impression of the 

candidate. 

As a result of these accessibility effects, the reasons people bring 

to mind might imply a somewhat different attitude than they pre- 

viously held. For example, suppose that a woman has a generally 

favorable attitude toward male candidate X. When asked to explain 

why she likes or dislikes him, however, what comes to mind is that 

he recently mentioned during the debate that he is in favor of the 

death penalty, a position with which she disagrees. What will hap- 

pen? We have found in several studies that people adopt the atti- 

tude implied by their reasons. Thus, if we asked this person how she 

felt about candidate X, she would be likely to report a somewhat 

attitude, at least more negative than if she had not focused 

on why she felt the way she did.' 

Two important points should be made about the attitude change 

that results from analyzing reasons. First, it can be difficult to pre- 

dict the direction of this change. The kinds of reasons that are 

accessible in memory for one person might be primarily negative, 

leading to change in a negative direction. The reasons that are 

accessible to another person might be primarily positive, resulting 

in change in the opposite direction. We found this to be the case 

in a study of political attitudes (Wilson, Kraft, and Dunn, 1989). 

Subjects who analyzed reasons were more likely to change their atti- 

tudes toward political candidates, but this change was not in a com- 

mon direction. Those who listed negative reasons tended to change 

their attitudes in a negative direction and those who listed positive 

reasons tended to change in a positive direction. Consequently, the 

best measure of attitude change resulting from analyzing reasons is 

one that disregards the direction of the change, such as the absolute 

value of the difference between people's attitude after analyzing rea- 

sons and their attitude before doing so.2 

The second important point is that the attitude change we ob- 

serve does not appear to be long lasting. Indeed, it would be rather 

surprising if a permanent change in attitudes could be brought about 

simply by asking people to explain why they feel the way they do. 

It is likely that the original or chronic attitude returns after the rea- 

sons brought to mind fade. This prediction is consistent with mod- 

els that view attitudes as temporary constructions that are based on 

whatever thoughts are most accessible (for example, Wilson and 

Hodges, 1992). The attitude is constructed from an individual's rea- 

sons right after bringing these reasons to mind but is based on more 

chronically accessible thoughts shortly thereafter. We will return 

shortly to a discussion of models of attitude construction. 

Even though the attitude change resulting from analyzing rea- 

sons may be temporary it can be consequential in at least two 
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respects. It can be consequential to researchers who are trying to 

predict people's behavior from their attitudes. If people report a new 

attitude that is only temporary and revert back to their original posi- 

tion shortly thereafter then the reported attitude will probably be a 

poor predictor of their behavior. Their behavior will be driven by 

their original position, at least if enough time has passed to allow 

this attitude to snap back. Consistent with this argument, we and 

other researchers have found in several studies that attitude-behav- 

ior consistency is significantly lower among people asked to think 

about why they feel the way they do before reporting their attitude 

(for example, Millar and Tesser, 1986; Wilson and others, 1984; for 

a review see Wilson, Dunn, Kraft, and Lisle, 1989). 

The attitude change resulting from analyzing reasons can also 

be of some consequence to the person doing the analyzing. Imag- 

ine that people have to make a decision, such as a choice among 

various consumer goods. If they think about why they feel the way 

they do about each alternative, they may change their minds about 

which item they prefer and make a different choice than they would 

have had they not analyzed their reasons. If their initial attitude 

later returns, however, they may come to regret the choice they 

made. We have obtained results consistent with this hypothesis. In 

one study participants evaluated five different posters of the type 

that college students often put up in their homes. Those asked to 

explain their evaluations changed their minds about the one they 

preferred and chose to take home another. When telephoned a few 

weeks later, however, they were significantly less satisfied with their 

choice than were subjects who had not analyzed their reasons (Wil- 

son and others, 1993). 

Our concern has been primarily with how these processes oper- 

ate in everyday life and with the effects of analyzing reasons on atti- 

tude change, attitude-behavior consistency, and decision making. 

It is fairly common to be asked to explain why we feel the way we 

do about something, such as "Why do you like or dislike this brand 

of laundry detergent?" or "Why on earth did you like that movie?" 

hus, these processes have some important implications for every- 

2y kinds of problems. However, there are also implications for sur- 

veys. In the National Election Study, the open-ended why questions 

&out presidential candidates are placed immediately before ques- 

tions about people's feelings toward the candidates. Then, a few 

pages later, respondents are given L'thermometer" questions asking 

them to rate their feelings toward the candidates by assigning a 

"temperature" from 0 to 100 degrees. Placing the why questions 

before the attitude questions might well cause people to base their 

attitudes on the reasons they have just brought to mind, thus reduc- 

ing the validity of the attitude questions-just as we have found in 

our laboratory studies. 

A critic might argue that our studies are of limited generaliz- 

ability to national surveys because our participants have primarily 

been college students. People of college age may be particularly 

introspective and thus more likely to be misled by thinking about 

why they feel the way they do. There is recent evidence, however, 

that this criticism is unfounded. Zaller and Feldman (1992) ana- 

lyzed data from the 1987 pilot study of the National Election Study, 

which included closed-end attitude questions about job guarantees, 

government services and spending, and aid to African Americans. 

As mentioned earlier, before answering these questions some of the 

participants were given an open-ended question about what came 

to mind about the issue. An  example is, "Could you tell me what 

kinds of things come to mind when you think about government 
making sure that every person has a good standard of living?" (quoted 

by Zaller and Feldman, 1992, p. 587). 

Zaller and Feldman predicted that the people who answered 

these stop-and-think questions before reporting their attitude would 

show greater attitude stability than those who did not. Interestingly, 

the results were just the opposite. Consistent with our laboratory 

studies, people who listed their thoughts were more likely to report 

different attitudes than they had before: the correlation between 

their earlier attitude and their current one was significantly lower 
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among those who listed thoughts compared with those who did not. 

That is, the effects of the stop-and-think questions were strikingly 

similar to the effects of our why questions on college students. 

What caused the attitude change among those who first an- 

swered the stop-and-think questions? Zaller and Feldman suggest a 

process similar to the one that we have proposed: answering such a 

question focused the respondent's attention on considerations that 

were accessible in memory and easy to verbalize and the respondent 

assumed that his or her attitude matched these considerations. Con- 

sistent with this interpretation, responses on the closed-end atti- 

tude questions were highly correlated with the valence of the 

considerations they listed on the stop-and- think questions. Simi- 

larly, in our studies we usually find very high correlations between 

the reasons people list and their subsequent attitudes. 
Another similarity between the Zaller and Feldman results and 

our laboratory findings concerns the moderating role of knowledge 

about the attitude object. We have found in several studies that 

people who are highly knowledgeable are less likely to change their 

attitudes after analyzing reasons (Wilson, Kraft, and Dunn, 1989; 

Wilson and others, 1993). For example, Wilson, Kraft, and Dunn 

asked people to think about why they felt the way they did about 

the 1988 presidential candidates. This reasons manipulation pro- 

duced attitude change only in people who were not very knowl- 

edgeable about the candidates. People who were knowledgeable 

were less likely to bring to mind reasons that were inconsistent with 

their initial attitudes. Thus even though knowledgeable people 

based their attitude on the reasons that came to mind, the attitude 

was more likely to be the same as their initial attitude because these 

reasons were consistent with their initial attitude. In contrast, 

because unknowledgeable people generated reasons that were less 
consistent with their initial attitude and inferred that these reasons 

reflected their feelings, they changed their attitude. 

Zaller and Feldman (1992) divided their sample into three lev- 

els of political awareness and found similar results. Answering stop- 

and-think questions seems to have had little effect among people 

high in political awareness: in this group, those who answered such 

question had a correlation of .70 between their earlier attitude 

nd their current one whereas those who did not answer such a 

-l uestion had a nearly identical correlation of .67. However, among 
people who were low or medium in awareness, those who answered 

the stop-and-think question had a correlation of .45 whereas those 

who did not had a correlation of .68. This is a highly significant 

difference .3 

Unfortunately, there was a confound in the design that clouds 

the interpretation of the effects of the stop-and-think questions: the 

closed-end attitude questions given to people in the control condi- 

tion included a "no interest" response option, but this option was 

not included in the stop-and-think condition. Consequently, more 

people in the control condition were coded as having no opinion 

and not included in the analyses of attitude stability. As noted by 
1 Zaller and Feldman (1992), this artifact could account for the 

greater stability of attitudes in the control conditions. Nonetheless, 

the results were very similar to our laboratory findings, in which this 

confound was not present (in all of our studies, people in the rea- 
l 

sons and control conditions receive identical attitude scales). And, 

i as we will see shortly, another recent survey has also found results 

similar to our laboratory studies. 

The fact that why questions can change responses to subsequent 
I attitude questions raises an interesting question itself. Which atti- 
I 

tude report is more valid, the one given after answering a why ques- 

tion or the one given in the absence of a why question? Zaller and 

Feldman (1992) argued that attitude responses following why ques- 
I tions are "more reliable indicators of the set of underlying consid- 

erations" (p. 603) because people "take account of a wider range of 
I 

ideas than they normally would" (p. 603). Our argument is essen- 

tially the opposite. We suggest that answering why questions focuses 

I people's attention on a more limited set of considerations: those that 

I 
are accessible in memory, part of their causal theories, and easy to 
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verbalize. The data generally support our position, because the atti- 

tudes people report after analyzing reasons are correlated less with 

their prior attitudes and are less predictive of their future behavior 

(Wilson and Hodges, 1992). As we will discuss in a moment, how- 

ever, the issue of which types of questions tap "true" attitudes raises 

some interesting issues about how attitudes are defined. 

To summarize our argument thus far, it appears that why ques- 

tions on surveys are problematical for two main reasons. First, there 

is good reason to doubt the validity of the responses to these ques- 

tions and, second, asking these questions can change the answers I 

to subsequent attitude questions. 

We turn now to attitude questions themselves. Should sur- I 
vey researchers be concerned with similar problems of validity and 

reactivity? 

The Validity and Reactivity of Attitude Questions 

Questions about attitudes are much more common on surveys than 

questions about why people feel the way they do. As one might 

expect, there is a long history of research on the validity and reac- 

tivity of such questions. We will not attempt to duplicate the excel- 

lent reviews of this research (for example, Hippler, Schwarz, and 

Sudman, 1987; Schuman and Kalton, 1985; Schuman and Presser, 

1981; Sudman and Bradburn, 1974b; Turner and Martin, 1984). 

Instead we will focus on problems with attitude measurement that 

have not received much attention in the past, such as the possibil- 

ity that answering repeated questions about one's attitudes changes 

those attitudes. 

The Validity of Attitude Questions 

How valid are survey measures of attitudes? Responses have been 

found to depend on a host of methodological variables, such as the 

exact wording of the question, the nature of the response alterna- 

tive (for example, whether respondents are given the option of say- 
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I don't know"), and order effects (Schuman and Presser, 198 1 ) . 
e variables have been considered to be potential sources of 

error on surveys and a considerable amount of research has been 

conducted to find ways of eliminating this error. 
It is important to note, however, that there are two rather dif- 

ferent interpretations of question and response-option effects, inter- 

pretation~ that get to the very heart of the definition of an attitude. 

One interpretation has it that people have true attitudes on a topic 

and the goal is to find a way of assessing this attitude with as little 

measurement error as possible. According to this view, people have 

evaluations of attitude objects stored in memory and can, under the 

right conditions, report these evaluations accurately. As long as a 

question is worded well, reasonable response options are given, and 

sources of error such as social desirability concerns and acquiescence 

biases are avoided as much as possible, we can measure attitudes 

pretty well. (This theory assumes, of course, that the individuals 

have an attitude-this view recognizes that some people have 

nonattitudes. ) 
The second interpretation challenges the view that attitudes are 

equivalent to the stored evaluation of the attitude object. Accord- 

ing to this view, people often have a great deal of information about 

an attitude object and their current attitude is a function of the sub- 

set of this information they use to "compute" their evaluation at any 

given point in time. In its strongest form, this constructivist view 

of attitudes holds that there are no true attitudes. Consider, for 

example, this statement by Tesser (1978): "An attitude at a partic- 

ular point in time is the result of a constructive process . . . there is 
not a single attitude toward an object but, rather, any number of atti- 

tudes depending on the number of schemas available for thinking 

about the objects" (pp. 297-298, emphasis in original). 

Other theorists have echoed and elaborated on Tesser's views 

(Schwartz, 1978; Feldman and Lynch, 1988; Schwarz and Bless, 

1992; Schwarz and Strack, 1985; Tourangeau and Rasinski, 1988; 

Wyer and Hartwick, 1980; Zanna, 1990; Zanna and Rempel, 1988). 
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Zanna and colleagues, for example, argue that attitudes can be based 

on affective, cognitive, or behavioral information and that they vary 

depending on which of these three kinds of information is salient. 

Thus, it may not be very meaningful to ask how people feel about 

such issues as the welfare system or the death penalty because how 

they feel may depend on what kind of information they are cur- 

rently using to construct an evaluation. 

The extent to which attitudes are constructed as opposed to 

stored in memory is beyond the scope of this chapter (for a further 

discussion of this topic see Petty, Priester, and Wegener, 1994; Wil- 

son and Hodges, 1992). For the present purpose, it is important to 

note that to the extent the constructivist position is true survey 

researchers are faced with formidable challenges. Constructing valid 

survey measures of attitudes is not only a matter of eliminating mea- 

surement error but also of making sure that there is a stable attitude 

to be measured and that the questions themselves do not influence 

the attitude formed. There is increasing evidence that at least some 

attitudes are changed by the kinds of thoughts made accessible by 

the survey questions. For example, Schwarz, Hippler, Deutsch, and 

Strack (1985) found that the response options offered to people 

when rating how much television they watched influenced their rat- 

ings of leisure time satisfaction. Response options can convey infor- 

mation about the range of "usual" or "typical" behaviors, they 

argued, and people draw inferences from this information when 

constructing judgments about their own activities. Thus, response 

options are not only a potential source of error in attitude mea- 

surement but also can convey information that people use to con- 

struct their attitudes. 

Our work on the effects of analyzing reasons can be considered 

another example of survey questions changing attitudes. As we have 

seen, asking people why they feel the way they do can change their 

accessible thoughts, thereby changing their inferences about their 

current attitudes. Interestingly, recent work suggests that not only 

why questions are reactive in this way. Asking people how they feel 

several occasions-even in the absence of why questions-may 

se them to question the basis of their attitudes, leading to atti- 

tude change* 

The Reactive Effects of Attitude Questions 

Evil 

tud 

in 

01 

tic 

dence that the repeated assessment of attitudes can change atti- 

es comes from two studies. First, we asked college students 

lvolved in steady dating relationships to come to the laboratory 

Ice a week for four weeks and answer questions about their rela- 

~nships (Wilson and Kraft, 1993). One purpose of this study was 
~ 
i 1 assess the effects of asking people to answer why questions on 

ultiple occasions. All subjects had rated how happy they were 

with their relationship before participating in the study. A t  the 

beginning of each session, people in the reasons analysis condition 

wrote about why their relationship was going the way it was and 
I 

I then rated their attitude toward the relationship. People in the con- 
{ 

trol condition rated their attitudes at each session without writing 
about why they felt the way they did. 

In the first session people in the reasons analysis condition 
I 

changed their attitudes about their relationship significantly more 

than did people in the control condition (see Table 5.1). This repli- 

cates the results of many other of our studies on the effects of 

answering why questions. This attitude change remained at about 

the same level throughout the four weeks the study lasted. That is, 

as seen in the second row of data in Table 5.1, the amount of 

change from their pretest attitude remained steady throughout the 

experiment. And what about people in the control condition? 

Interestingly, they changed their attitudes to a significantly greater 

extent as the study progressed, as seen in the first row of the table. 

At the first session the amount of change was significantly less than 

in the reasons analysis condition, but by weeks three and four, those 

in the control condition had changed as much as those in the rea- 

sons analysis condition. 

The explanation for this finding is not altogether clear. Because 



Table 5.1. Mean Absolute Change in Attitudes Toward 
a Dating Relationship: Pretest and Experimental Sessions. 

Condition Session 1 Session 2 Session 3 Session 4 

Control .44 .68 .93 1.06 
Reasons Analysis .89 .77 .95 .85 

Source: Adapted from Wilson and Kraft, 1993. 
Note: The cell entries are the mean absolute values of the differences in atti- 

tudes between the pretest and each experimental session. Higher numbers reflect 

greater attitude change. 

respondents filled out several measures at each session, we cannot 

know for sure which of the measures was responsible for the atti- 

tude change in the control condition. Further, it is possible that our 

measures caused respondents to talk with their partners about issues 

they would not normally have discussed and that these discussions 

led to changes in the way they viewed their relationships.' 

It will take further study to tease apart these different possibili- 

ties. In the meantime, we offer the following speculation: the mere 

act of answering an attitude question may trigger a reasons analy- 

sis, especially if people are asked repeatedly how they feel. People 

in the control condition in the study described may have been 

increasingly likely to think about why they felt the way did, after 

being asked on multiple occasions to report how their relationship 

was going. Thus, by the third and fourth sessions of the experiment 

they may have been analyzing their reasons as much as people in 

the reasons condition. 

Though speculative, this interpretation is consistent with the 

results of a recent longitudinal study of marriage by Veroff, Hatch- 

ett, and Douvan (1992). As part of an in-depth study of newlyweds, 

couples in first marriages were randomly assigned to a study group 

who received an extensive battery of questions about their rela- 

tionships over a foureyear period or to a control group who received 

minimal questions about their relationships over the same time 

period. These researchers are to be commended for addressing 
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experimentally a question that is of concern in large-scale longitu- 

dinal studies of this sort. Does answering repeated in-depth ques- 

tions change people's attitudes about what is being measured (in 

this case, their attitudes toward their marriages)? Although the 

results were not entirely consistent, there was some evidence that 

the answer to this question is yes: compared with the control group, 

people in the study group exhibited significantly higher variance in 

reported marital satisfaction at year two and reported greater hap- 

piness in their marriages at year four. 

The differences between the Wilson and Kraft (1993) and 

Veroff, Hatchett, and Douvan ( 1992) studies are many. One was a 

four-week study of dating relationships among college students, the 

other a four-year study of marriages among a random sample of new- 

lyweds. Nonetheless, the similarity of the two sets of results are 

striking. In both cases, answering repeated questions about a rela- 

tionship changed people's attitudes toward it. Interestingly, the spec- 

ulations of Veroff and colleagues about the cause of these effects 

resembled ours: "Although the results presented here are tentative, 

researchers should consider the possibility that their studies, espe- 

cially if they use in-depth interviews about personal matters, may 

unintentionally trigger new perspectives in respondents and change 

their lives. We are too tempted to see respondents as passive beings 

dutifully conforming to their role in the survey interview. They may 

be more reactive than we think" (Veroff, Hatchett, and Douvan, 

1992, p. 327). 

Rubin and Mitchell (1976) made a similar observation in a long- 

term study of dating couples in the Boston area. Although these 

researchers did not include a control group they concluded that "by 

setting in motion the processes of definition and disclosure ... the 

study clearly facilitated and in some cases hastened many couples' 

movement toward outcomes that otherwise would have taken place 

with greater difficulty and, perhaps, over a longer period of time" 

(p. 21). Finally, in a similar vein, Morwitz, Johnson, and Schmit- 

tlein (1993) found that simply asking people about their intentions 
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to purchase consumer items influenced their actual purchasing 

behavior. Clearly, more work is needed to explore the troubling pos- 

sibility that survey questions change the very attitudes and behav- 

iors they are designed to measure. 

Summary and Recommendations 

Our argument that some types of survey questions are of low valid- 

ity and that these questions can influence responses to later survey 

questions is hardly new. Survey researchers have long been con- 

cerned with these issues and have made substantial advances in 

improving the construct and predictive validity of surveys. Our goal 

has been to show that recent research by experimental social psy- 

chologists on attitudes and introspection points to problems of 

validity and reactivity that still need to be addressed. 

As seen in Table 5.2, we have focused on problems with ques- 

tions about attitudes and questions about the reasons behind the 

attitudes. We saw that there is good reason to doubt the accuracy 

of reports about the reasons for attitudes because of evidence that 

introspective access to reasons is incomplete at best. W h y  questions 

are useful if one wants a sampling of reasons that are accessible, 

plausible, and expressible, but it is important to recognize two 

points: the accuracy of these reports is suspect and asking people for 

their reasons can contaminate later attitude responses. The solu- 

tion to the second problem is to ask why questions after attitude 

questions rather than before. As obvious as this recommendation 

may appear, it has not been adopted in some very well-known sur- 

veys, such as the National Election Study. 

Questions about the validity and reactivity of attitude questions 

are more complex and the recommendations not as clear-cut. 

Whether a question about people's attitudes is accurate depends on 

one's theory of attitudes, as seen in the lower left-hand cell of Table 

5.2. If one theorizes that people have true attitudes stored in mem- 

ory then the issue of accuracy is an important one. It is crucial to 

design survey questions that minimize measurement error when 

Table 5.2. W h y  Questions and Attitude Questions: 
Validity and Reactivity. 

Validity Reactivity 

Why Ques tions W h y  questions are 

of doubtful validity 

because of poor 

introspective access 

to actual reasons. 

~ t t i t ude  Questions There are two 

theories of attitudes: 

(a) There are "true" 

attitudes and the 

goal is to reduce 

measurement error 

when assessing them. 

(b) People construct 

attitudes based on 

accessible information 

and survey questions 

can influence the 

information accessible. 

W h y  questions can 

change subsequent 

attitudes by focusing 

attention on 

thoughts that are 

accessible, plausible, 

and easily verbalizable. 

Repeated questions 

about the same 

attitude can change 

that attitude. 

assessing attitudes just as when assessing such real entities as 

income, consumer behavior, and voting behavior. As we saw, how- 

ever, several recent models hold that people do not have a prior 

attitude stored in memory but rather construct one when asked to 

do so. According to this approach the concern is not with accuracy 

and measurement error but with how surveys can change the atti- 

tudes being measured by influencing the thoughts that are accessi- 

ble when people construct an attitude. 

It is beyond the scope of this chapter to solve this fundamental 

debate about the nature of attitudes except to note that as with 
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most debates the truth probably lies somewhere between the two 

extreme viewpoints. As recognized for some time, attitudes differ in 

strength and crystallization: it is likely that strong attitudes are those 

that are stored in memory and accessed at a later time (for exam- 

ple, Fazio, 1986; Schuman and Presser, 1981) whereas weaker atti- 

tudes are those that are constructed from information that is 

accessible at a given point in time. One solution, then, would be to 

assess the strength of the attitude along with attitude questions and 

attempt to distinguish between those that are immune to context 

effects and those that are likely to change (Krosnick and Abelson, 

1991; Petty and Krosnick, 1995). Bassili (Chapter Thirteen, this vol- 

ume) discusses different measures of attitude strength, including an 

interesting new technique whereby response latency is assessed dur- 
I 

ing telephone surveys. 
Perhaps our strongest recommendation is that survey researchers 

be aware of the problems in attitude measurement we have noted 

and join the effort to address these problems with experimental 

manipulations. For example, as noted earlier, Veroff, Hatchett, and 

Douvan (1992) investigated the reactive effects of repeated ques- 

tions about marriage by randomly assigning respondents to a group 

that answered repeated in-depth questions or a group that answered 

minimal questions. Other possible approaches are to manipulate the 

context in which attitude questions are answered in order to exam- 

ine which attitudes and which respondents are susceptible to con- 

text effects. Such an activity might prove to be a useful measure of 

attitude strength. If people express the same attitude regardless of 

the context they are likely to have a stronger attitude than people 

who express different attitudes in different contexts. 

Experimental manipulations such as these are not without costs. 

It is expensive to conduct surveys. Every additional respondent con- 
tacted and interviewed can add significantly to already-tight bud- 

gets. However, experimental manipulations of the types we 

advocate often can be used with relatively small samples. Veroff, 

Hatchett, and Douvan (1992), for example, randomly assigned 3 73 

couples to their main study group and 59 couples to the control 

group. Furthermore, the additional costs should pay off in a sub- 

stantial increase in our knowledge about the validity and reactivity 

of attitude questions. Not only would such knowledge lead to 

improved measurement of attitudes on surveys, it would advance 

basic, theoretical knowledge about the nature of attitudes. We can 

think of few areas where there is more potential for a profitable, sym- 

biotic relationship between survey and experimental researchers. 

1. The subjects in most of our studies are asked to list their reasons 

privately and anonymously to "organize their thoughts." Subjects 

believe that no one will ever see what they write, which reduces the 

plausibility of self-presentational or demand characteristics interpre- 

tations of the results. 

2. It is possible to predict the direction of the attitude change if the 

researcher has a good idea of the valence of the reasons that are 

accessible to people. In two recent studies, for example, we manipu- 

lated whether people were most likely to remember positive or neg- 

ative facts about a target person. Those asked to analyze reasons 

increased their liking of this person when positive thoughts were 

accessible and lowered their liking when negative thoughts were 

accessible (Wilson, Hodges, and LaFleur, in press). Similarly, Wil- 

son and LaFleur (1995) found that if people are asked the reasons 

why they perform behaviors that are clearly positive or negative, a 

confirmation bias occurs, whereby people are more likely to bring to 

mind reasons that are consistent with performing the behavior. In 

many surveys, however, people are asked to list reasons why they 

feel they way they do about an issue or object that is worded neu- 

trally, such as "Mr. Reagan." Such why questions might well change 

attitudes but the direction of this attitude change can be difficult to 

predict. 

3. We computed these mean correlations and statistical tests from the 

data reported in Zaller and Feldman's (1992) Table 8. 



4. It is possible that the mere passage of time caused control 

subjects to change their attitudes rather than the answering of questions 

about their relationship. New relationships can be volatile. A partner 

who looks like the love of one's life one day can seem hopelessly 

incompatible the next. The change over time in the control condition 

may have been due to the volatility of new relationships, not partici- 

pation in our study. Because there was a good deal of variation in the 

amount of time that elapsed between participation in the pretest and 

the first session in our study, however, we were able to rule out this 

possibility: there was no correlation between the amount of elapsed time 
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S urvey respondents are often unreliable and inaccurate in 

answering what seem to be even the most direct and objective 

survey questions ( Bradburn, 1983; Burton and Blair, 199 1 ; Felcher 

and Calder, 199 1 ; Means and Loftus, 199 1 ; Schuman and Presser, 

1981; Sudman and Bradbum, 1974b; Thompson and Mingay, 1991; 

Tourangeau and Rasinski, 1988). Because of this phenomenon, 

there is a need for both users and producers of survey data to under- 

stand better how people formulate their responses to survey ques- 

tions. One way to find out is to ask them to think aloud as they 

answer each question, providing concurrent verbal protocols of their 

thought processes (Carroll and Johnson, 1990). In this manner, 

respondents are told to say whatever comes to mind as they answer 

a survey question, thus providing data that can be used to infer the 

processes underlying their responses. (See Ericsson and Simon, 

1984, for a detailed account on how to elicit and interpret verbal 

reports.) 
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Verbal protocols of this sort have been used to study human 

problem solving and judgment across diverse task domains, ranging 

from mathematical problem solving (Benjafield, 1969; Ericsson, 

1978; Ericsson and Simon, 1984; Havertape, 1977; Kilpatrick, 1967; 

Montgomery, 197 7) to consumer choice (Bettman and Park, 1979, 

1980; Bettman and Zins, 1977; Johnson and Meyer, 1984; Johnson, 

1984, 1989; Payne, 1976; Schkade and Kleinmuntz, in press; Sven- 

son, 1989). In survey research, protocols primarily have been used 

to improve the design of specific questions (see, for example, Bolton, 

1993, and Chapter Three by Bolton and Bronkhorst, this volume; 

Forsyth and Lessler, 199 1 a; Mingay, Carter, and Rasinski, 199 1 ; 
Willis, Royston, and Bercini, 1991) and to describe various ques- 

tion answering strategies (for example, Bickart, Blair, Menon, and 

Sudman, 1990; Bishop, 1989; Blair and Burton, 1987; Blair, Menon, 

and Bickart, 1991; Felcher and Calder, 1992; Menon, 1993). 

In this chapter we provide a selective review of the general use 

of protocols. We then illustrate the ways in which protocol data 

can be used to test theories about how respondents formulate 

answers to behavioral frequency questions specifically. We focus on 

three aspects of the frequency judgment process: the retrieval 

strategies respondents use to report frequencies, the sequence in 

which respondents use information to construct judgments, and 

the content of the information on which respondents base their 

judgments. 

In the following section we review how protocol data have been 

used previously to study the retrieval strategies used in answering 

behavioral frequency questions. Then we develop the theoretical 

rationale for expanding the use of protocol data to test theories on 

sequence and content and develop a coding scheme capable of cap- 

turing these three types of information. Finally, we provide an 

example of how this scheme is used and the kinds of insights it can 

generate beyond those provided by the coding schemes used in ear- 

lier research. 
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ramining the Retrieval Strategies Used 

iing protocol data for theory testing requires the development of 

:oding scheme. This scheme must reflect both the nature of the 

;k environment and the theoretical interests of the researcher 

ayne, Braunstein, and Carroll, 1978). Previous coding schemes 

veloped to study how respondents answer behavioral frequency 

estions have been designed almost exclusively to capture infor- 

mation on retrieval strategies. For example, Blair and Burton 

( 198 7), using a retrospective protocol procedure, asked respondents 

how they had arrived at a frequency for "dining in restaurants." 

Responses were coded into one of three categories reflecting re- 

trieval strategies: enumeration of events (used by 28 percent of 

respondents), rate of occurrence (used by 56 percent of respon- 

dents), and "other" (used by 16 percent of respondents). Others 

have found that frequency judgments are derived through various 

combinations of the enumeration of episodes, the decomposition of 

queried behaviors into subdomains, and estimation techniques, such 

as rates of occurrence or anchor and adjustment (Bickart, Menon, 

Schwarz, and Blair, 1994; Blair, Menon, and Bickart, 1991; Felcher 

and Calder, 1992; Menon, 1993 ) . 
In general, the primary contribution of this work has been to 

demonstrate that survey respondents often construct rather than 

directly retrieve answers to frequency questions. The type of con- 

struction process used is a function of the behavior type being asked 

about (Felcher and Calder, 1992; Menon, 1993), the person whose 

behavior is being examined, which may be the respondent or some- 

one known to the respondent (Blair, Menon, and Bickart, 199 1 ), 
and the actual frequency of the behavior (Blair and Burton, 1987). 

Examining the Sequence of Thought Processes 

Concurrent protocols were used first by researchers seeking to 

understand how people solve problems and puzzles "naturally" so 



that interventions could be introduced to improve performance in 

problem-solving tasks (for review see Ericsson and Simon, 1984, 

and Kilpatrick, 1967). For the most part, these protocol data were 

content-analyzed and explicit theories were not tested. The intent 

was to construct task-independent sequential taxonomies of cogni- 

tive processes. For example, by having subjects talk out loud while 

answering mathematical word problems, Kilpatrick (1967) identi- 

fied four stages of problem solving: preparation, recall, production, 

and evaluation. Analyzing the protocols of subjects solving a puz- 

zle, Ericsson and Simon ( 1984) identified four sequential stages of 

thought: intentions, cognitions, planning, and evaluations. Simi- 

larly, Havertape (1977) suggested three stages of problem solving: 

getting information, understanding the problem, and solving the 

problem. 

Ericsson and Simon ( 1984) question the generalizability of dis- 

crete processing stages across disparate task domains but they do 

conclude that much of human problem solving is sequential. Kil- 

patrick (1967) concurs: "The subject experiences a schema of the 

task with a gap to be completed. If the solution is not automatically 

recalled to fill the gap, then an organized chain of mental opera- 

tions is set off, each determined by the results of preceding opera- 

tions as well as by cues in the schema currently conceived" (p. 14). 

Consumer choice also appears to be sequential (Bettman and 

Park, 1980; Biehal and Chakravarti, 1989; Lussier and Olshavsky, 

1979; Payne, 1976; Payne and Ragsdale, 1977; Wright and Barbour, 

1977). Protocol studies within this domain typically converge on 

two processing stages: initial screening followed by a more detailed 

evaluation of the alternatives not eliminated during screening. 

Russo and Leclerc ( 1994), through an analysis of eye movements, 

identify a third stage, postchoice evaluation. 

It has been postulated that the task of answering a survey ques- 

tion is sequential too. Tourangeau and Rasinski ( 1988) and Willis, 

Royston, and Bercini ( 199 1 ) propose similar models, positing that 

survey respondents progress through four stages when answering an 
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attitude question: question interpretation, retrieval of relevant 

beliefs and feelings, judgment, and response selection (see also Can- 

nell, Miller, and Oksenberg, 1981; Strack and Martin, 1987). 

Schwarz ( 1990) and Strube ( 1987) also identifi discrete tasks that 

respondents must undertake when responding to behavioral fre- 

quency questions: comprehending the question, recalling and recon- 

structing relevant episodes, dating recalled episodes, determining if 

recalled episodes are representative of usual behavior, using general 

knowledge, and reporting frequency. 
Although several coding schemes designed to pretest question- 

i naires are based on sequential models of the response process 

I (Bolton, 1993; Willis, Royston, and Bercini, 1991), we know of no 
empirical demonstration of these processes with respect to the con- 

struction of frequency judgments. Our coding scheme captures the 

information needed to test the extent to which respondents progress 

through stages sequentially when making frequency judgments. 

Examining the Content of Thoughts 

Ericsson and Simon (1984) observe that most protocol studies 

"attempt to encode the processes that generate heeded information, 

rather than the information itself' (p. 258). Although this has cer- 

tainly been true of protocol studies of behavioral frequency judg- 

ments, protocol research across other task domains has been more 

thorough in integrating process and content data into a single cod- 

ing scheme. For example, in a protocol analysis of consumers choos- 

ing between microwave ovens, Bettman and Park ( 1979) developed 

a coding scheme with categories capturing process data such as 

"attribute comparison" and "within-brand processing" while also 

including measures to capture more content-based information such 

as "use of prior knowledge." The first of these categories tells the 

researcher how the consumer is analyzing the attribute and brand 

information, whereas the latter categories provide data on the kind 

of information on which the choice is based. Similarly, Payne 



(1976) had subjects choose between apartments, each characterized 

by different attributes. His coding scheme captures content-based 

information, revealing the alternatives the subjects examined and 

the type of information they attended to. Schkade and Payne 

(1993) developed a content-based coding scheme within a proto- 

col analysis investigating public willingness to pay for environ- 

mental regulation. The categories reflected reasons why respondents 

were or were not willing to pay specific dollar amounts to save a 

population of waterfowl from polluted waters. 
The specific type of content-based information captured by a 

protocol coding scheme relies largely on the theoretical interests of 

the researcher. Previous work on survey response processes suggests 

that at least three types of information should be heeded, which, 

consequently, were included in our scheme: specific language, gen- 

eral and normative knowledge, and explicit considerations of social 

desirability. 

Content Codes for Language 

Information on the language respondents use to answer behavioral 

frequency questions can be analyzed on multiple levels, including 

conversational style (Clark and Schober, 1992; Schaeffer, 199 1 ); 
phrases and intonations (Ruiz and Jain, 1994); and the specific 

words used by respondents in the course of making judgments 

(Bolton, 1993; Ericsson and Simon, 1984; Kilpatrick, 1967). 

Ruiz and Jain show how conversational coding can provide 

insight into the kinds of problems consumers experience when using 

a new product. Their coding scheme is devised to capture informa- 

tion on the goals stated by consumers during the course of learning 

to program a VCR. Questions consumers ask during this process 

indicate the desire for task-relevant information and are conse- 

quently coded as statements of explicit goals. Answered questions 

are coded as statements of implicit goals. 

Coding specific words may also help understand response 

processes. For example, Kilpatrick (1967) points out the importance 
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I of coding specific words uttered during the course of a protocol. 

Verbs reveal processes respondents think are useful to describe their 

behavior, nouns represent problem elements, modifiers indicate 

errors or defects, and punctuation denotes transitions, confusion, 

and halts in processing. Similarly, Ericsson and Simon (1984) sug- 

gest that respondents use specific words to signify differences 

between current states ("be," "have"), future states ("want to have," 

"like to have"), and modal states ("if," "perhaps," "maybe") of prob- 
I 

lem solving. 

In survey research, specific words can indicate respondent diffi- 

culty in answering a question (Bolton, 1993; Forsyth and Lessler, 

1991b; Groves, Fultz, and Martin, 1992; Willis, Royston, and Bercini, 

1991). For example, Bolton analyzed the words used by respondents 

to signify various types of problems, including question compre- 

hension ("explain," "define"), forgetting ("can't recall," "doesn't 

remind me"), and not knowing the answer ("I have no idea," "not 

familiar"). This work, indicating the prevalence of respondents' use 

of uncertainty and question clarification words, suggested the impor- 

tance of capturing this type of information in our protocol coding 

scheme. 

Content Codes for Knowledge Sources 

Schwarz (1990) has proposed that survey respondents sometimes 

base their responses on normative behavior (for example, "I typi- 

cally walk to work everyday") and on general knowledge including 

trait knowledge (see Bickart, Menon, Schwarz, and Blair, 1994, and 

Blair, Menon, and Bickart, 1991, for empirical evidence). (By trait 

knowledge, we mean knowledge about a person's characteristics 

and/or personality.) Recent work by Klein and Loftus (1993) indi- 

cates one type of general knowledge respondents may use in the 

course of answering behavioral frequency questions: trait knowledge 

of self or others. Although many models of trait knowledge have 

been proposed (for a review see Srull and Wyer, 1993), they have 

in common the assumption that trait conceptions of ourselves and 



others are built from memories of past behaviors. It seems likely that 

many types of behavioral frequency questions prompt survey respon- 

dents to access summary trait knowledge. For example, when asked 

a question such as "How many parties have you attended within the 

past four weeks?" a respondent may use a trait judgment such as "I 

am not a social person" to help construct a frequency judgment. For 

these reasons, our coding scheme includes content-based categories 

that reflect the extent to which respondents use both knowledge of 

normative behavior and summary trait knowledge about self and 

others. 

Of course, using general knowledge to answer frequency ques- 

tions need not be limited to traits. As Schwarz (1990) observes, 

"Answering autobiographical questions is a process that is highly 

theory-driven, and relies as much on respondents' inference strate- 

gies as on their recall of specific autobiographical details" (p. 100). 

For example, in response to the question, "Within the past two 

weeks how many times have you been shopping for clothing?" a 

respondent may use nontrait general knowledge and respond, "Well, 

the sales are on right now." The use of general knowledge is espe- 

cially likely to occur for reports about others (Blair, Menon, and 

Bickart, 199 1 ; Menon, Bickart, Sudman, and Blair, 1995). There- 

fore, in addition to capturing the extent to which trait knowledge 

is used to report frequencies, our coding scheme reflects respondents' 

use of nontrait knowledge as well. 

Content Codes for Social Desirability 

The final content-based measures we consider are respondents' 

explicit remarks concerning the social desirability of their responses. 

Different people are concerned in different degrees about the 

impression they make (Fenigstein, Scheier, and Buss, 1975; Schwarz, 

1990). Desire for positive self-presentation has been shown to result 

in response effects for variables such as method of administration, 

that is, face-to-face versus telephone surveys (Bradburn, 1983; 

Sudman and Bradburn, 1974b), and question wording (Abelson, 
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  oft us, and Greenwald, 1992). Most social desirability studies have 

been conducted on topics such as sex, drugs and alcohol, religion, 

and voting. Such behaviors tend to elicit a strong consensus within 

~ultures suggesting the direction of "socially acceptable" responses. 

But on closer inspection the distinction between controversial or 

value-laden topics and noncontroversial ones seems tenuous. Most 

people would agree that a researcher asking respondents a question 

such as "Within the past four weeks how many times have you had 

coitus?" should pay particular attention to all task variables that 

might influence respondents' answers (Hornsby and Wilcox, 1989). 

But a respondent's desire for positive self-presentation may also 

affect the answer to a far more innocuous question, such as "Within 

the past four weeks how many times have you eaten a green veg- 

etable?" To the extent that the respondent has a strong desire to 
I present herself as a healthy person, her frequency report may be 

biased. Finally, it may be that although issues of social desirability 

or self-presentation do influence frequency judgments, respondents 

may not be willing or able to verbalize them in a thinkaloud proce- 

dure. We considered this to be an empirical issue, and subsequently 

included a coding category in our scheme to test this. 

The Coding Scheme 

In this section we describe our protocol coding scheme, presented 

in Table 6.1. First, we note that this scheme was developed to ana- 

lyze both self and proxy (for example, the target person's household 

partner) frequency judgments. Therefore it includes categories 

regarding statements about the self alone, the proxy person alone, 

and the couple together. 

As with many schemes developed for pretesting surveys, our cat- 

egories reflect four stages of the frequency construction process: 

preparation, pre-answer production, frequency elicitation, and 

answer verification or editing. Although these stages are meant 

to be sequential (we provide a test of this in the next section), the 
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Table 6.1. Protocol Codes. 

100: Preparation 
1 10: Clarification 

111. Time 
1 12. Behavior 
1 13. General 

120: Restate question 
130: Difficulty assessment 

131. Easy 
132. Difficult 

140: Thinking 
150: Respondent changes question to fit her knowledge 

200: Pre-answer production 
210: Recall episode 

2 1 1. Recall episode about self 
2 12. Recall episode about partner 
213. Recall episode about both 

220: Qualitative frequency assessment 
221: Positive qualitative frequency assessment about self 
222: Positive qualitative frequency assessment about partner 
223: Positive qualitative frequency assessment about both 
224: Negative qualitative frequency assessment about self 
225: Negative qualitative frequency assessment about partner 
226: Negative qualitative frequency assessment about both 

230: Normative behavior 
23 1: Statement about what self normally does 
232: Statement about what partner normally does 
233: Statement about what couple normally does 

240: General knowledge 
24 1 : Trait knowledge about self 
242: Trait knowledge about partner 
243: Trait knowledge about couple 
244: General knowledge about anything else 

300: Frequency Elicitation 
3 10: Direct retrieval 

3 1 1 : Zero frequency, no qualifier 
3 12: Zero frequency, with qualifier 
3 13 : Nonzero frequency, no qualifier 
3 14: Nonzero frequency, with qualifier 

Table 6.1. Protocol Codes, (continued) . 

subcategories within them are not. These subcategories are included 
to capture more detailed process and content information. 

Preparation 

Preparation reflects the process of trying to understand what the 

question means. The subcategories within preparation are content- 

based, reflecting the meaning of specific questions and the words 

uttered by respondents. These subcategories were included to cap- 

ture the difficulties encountered by respondents in understanding 

and interpreting the question. Like Bolton (1993), we expected to 

- 
320: Frequencies based on a count 

321: Frequency based on counting alone (report equals 
number of episodes) 

322: Frequency based on adjusted count (report doesn't equal 
number of episodes) 

330: Frequencies based on estimation 
33 1: Base rate, no qualifier for self 
332: Base rate, no qualifier for partner 
333: Base rate, no qualifier for couple 
334: Base rate, with qualifier for self 
335: Base rate, with qualifier for partner 
336: Base rate, with qualifier for couple 
337: Adjustment to norm based on episode for self 
338: Adjustment to norm based on episode for partner 
339: Adjustment to norm based on episode for couple 

340: Adjustment to norm no episode for self 
341: Adjustment to norm no episode for partner 
342: Adjustment to norm no episode for couple 

400: Verifyledit answer 
410: Judgment of social desirability 
420: Justification of response 
430: Certainty assessment 

43 1 : Certain 
432: Uncertain 



find that the majority of these difficulties occur within the first 

phase of question answering. 

Clarification codes capture respondents' requests to clarify the 

question with respect to the time frame of interest (for example, 

"Did you ask about the last seven days or the last two weeks?"), the 

behavior of interest (for example, "Do you want me to include 

orange juice in that count, or just fruit?"), or other specifics (for 

example, "Did you want to know how often my husband does 

that!"). A comment is coded as "restate question" when the respon- 

dent either asks the interviewer to repeat the question or the 

respondent alone restates the question that has been asked. If the 

respondent explicitly mentions the question is either difficult or easy 

to answer, the comment is coded as "difficulty assessment." Think- 

ing is designated by pauses, sounds like "umm . . .  " or phrases like 

"I'm trying to think." The final subcategory in the preparation stage 

is "changing question," used when the respondent explicitly 

acknowledges that she either does not know the answer to the ques- 

tion or does not want to answer it in the form asked so changes it 

(for example, "I can't tell you how many times he ate fast food when 

I wasn't with him, I can only tell you the times I remember when 

we were together"). 

Pre-Answer Production 

Pre-answer production reflects the thoughts the respondent has 

when gathering the information needed to construct a frequency 

judgment. The subcategories within this stage are content-based, 

reflecting the respondents' use of autobiographical and normative 

information. Recall of episodes, use of general knowledge, and infer- 

ences based on knowledge of normative behaviors are included in 

this stage. 

"Recall episode" subcategories are used when the respondent 

elicits a specific instance of the behavior regarding either the self, 

the other, or the couple. "Qualitative frequency assessment" is a 

general statement about how often the subject, other, or couple 

7 
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engages in the behavior and the respondent does not offer a 

numeric answer. Qualifiers such as "a lot" and "always" indicate the 

respondent frequently engages in the behavior and are further sub- 

categorized as "positive qualitative frequency assessments." Quali- 

fiers such as "rarely," "sometimes," and "hardly ever" are used to 

designate that the behavior is engaged in infrequently and are sub- 

categorized as "negative qualitative frequency assessments." 

"Normative behavior" subcategories are used when the respon- 

dent uses information about what either the self, the other, or the 

couple normally do ("We usually walk to work together"). The 

lLgeneral knowledge" category includes two types of statements. Trait 

knowledge subcategories are used for summary judgments about a 

category of people into which the respondent is placing herself, the 

proxy other, or the couple. This is indicated by statements such as 

"I am a really healthy person," "He is a grazer," and "We are not very 

social people." The general knowledge subcategory is used when any 

I 
nontrait general knowledge is used ("The Fourth of July sales are 

I going on"). 

Frequency Elicitation 

The third stage, frequency elicitation, is used to capture the retrieval 

strategies used by respondents to construct the frequency judgment. 

The subcategories within this stage closely reflect those previously 

used by researchers studying behavioral frequency retrieval strate- 

! 
gies within the survey context: direct retrieval (the automatic 

reporting of a frequency, with no associated thoughts), counting 

(thoughts indicating that the respondent is counting episodes of a 

behavior), base rate (thoughts indicating that the respondent uses 

a rate of occurrence as the basis for a frequency report, such as once 

a week), and adjustment to norm (the respondent adjusts her rate 

of occurrence, possibly for recent events or based on general knowl- 

edge). (See Blair and Burton, 1987; Blair, Menon, and Bickart, 

199 1; Conrad, Brown, and Cashman, 1993; Felcher and Calder, 

1992; Menon, 1993.) The retrieval strategies examined in this study 
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are a subset of all possible answering strategies. Specifically, these 

codes reflect processes operating on retrieved information (for 

example, normative information or episodes). Therefore, we are not 

able to examine the use of other answering strategies such as decom- 

position strategies. 

Verify or Edit Answer 

Verify or edit answer was included based on the work by Russo and 

Leclerc (1994) indicating that evaluation often occurs after a judg- 

ment or choice has been made. Along these same lines Bolton 

(1993) found that confidence words appear in later stages of ques- 

tion answering. It seems plausible that issues of self-presentation 

would occur after the respondent has made a frequency judgment 

as well. Therefore, included in this last stage of question answering 

are the subcategories "judgment of social desirability" (for example, 

"I hate to admit to eating so many desserts"), "justification of 

response" (for example, "We had a really big party, so I wound up 

drinking a lot with everyone else"), and "confidence assessment" 

(for example, "I'm not sure about this"). 

Interview Description 

In order to illustrate the use of our protocol coding scheme, we will 

describe the results of sixty thinkaloud interviews, which we con- 

ducted as a part of a larger study (see Bickart and Felcher, 1994, for 

a complete description). 

Sample 

A convenience sample of fifty-nine women who were married or 

living with partners was recruited to participate in a study about 

how frequently people do "everyday things." The subjects were staff 

employees at two large universities. They were attracted through 

fliers and paid $5 for their participation. In addition, several lottery 

prizes worth a total of $200 were provided as an incentive to par- 

ticipate. The subjects were better educated than the population as a 

whole-85 percent had attended at least some college, with 15.5 

percent of them having completed at least some graduate work. 

Procedure 

Each subject was scheduled for an individual half-hour session. Dur- 

ing the session, the subjects completed two short surveys that were 

not directly related to the protocol study. A female interviewer con- 

ducted the thinkaloud interviews. The survey consisted of nine 

behavioral frequency questions, asked either about the subject or 

her partner. These questions are shown in Exhibit 6.1. 

Subjects were randomly assigned to either the self-report or 

proxy report condition (N equals 29 and 30 respectively). All ques- 

tions referred to frequency of behavior within the previous two 

weeks. We selected a two-week reference period for two reasons: it 

seemed likely that people would engage in these behaviors at least 

once in a two-week period and we wanted to minimize the likeli- 

hood that respondents would rely on counting or estimation strate- 
I 
I 

gies. Because actual frequency of behavior affects the process 
respondents use to answer a question (Blair and Burton, 1987), we 

expected that an extremely long reference period would result pri- 

marily in the use of estimation strategies and a very short one 

primarily in the use of counting strategies. 

After the thinkaloud interview, subjects completed a final ques- 

tionnaire in which follow-up information was obtained, including 

demographics and a measure of their propensity to provide socially 

desirable answers (Crowne and Marlowe, 1960). 

Coding Procedures 

There were three steps in the coding procedure. First, we transcribed 

the taped interviews. Then each response was broken down into seg- 

ments, where each segment represented a single thought or idea. 

Finally, two coders, working independently, applied one of the codes 

shown in Table 6.1 to each thought segment. Up to ten thought seg- 

ments could be coded for each question asked, though ten codes were 



Exhibit 6.1. Wording of Behavioral Frequency Questions. 

1. In the past two weeks, how many times have you (has ) 

worked out or exercised for thirty minutes or longer? 

2. In the past two weeks, how many personal (non-work related) long 
distance telephone calls have you (has ) made? 

3. In the past two weeks, how many times have you (has ) drunk 

any type of alcoholic beverage, including beer, wine, and liquor? 

Please include any time you (he) drank it, no matter how little you 

(he) had. 

4. In the past two weeks, how many magazines have you (has ) 

looked at or read? 

5. In the past two weeks, how many times have you (has ) eaten 

a green salad at lunch or dinner? Please include any time you (he) ate 

green salad, no matter how little you (he) had. 

6. In the past two weeks, how many times have you (has ) 

purchased food at a fast food or take-out restaurant? 

7. In the past two weeks, how many times have you (has ) eaten a 

dessert or sweet snack other than fruit? Please include any time you 

(he) ate a dessert or sweet snack, no matter how little you (he) had. 

8. In the past two weeks, how many times have you (has ) eaten 

fruit? Please include any time you (he) ate fruit, no matter how little 

you (he) had. 

9. In the past two weeks, how many times have you (has ) used a 

credit card to make a purchase? 

rarely needed. So that we would be able to capture sequence informa- 

tion, the coders listed the codes in the order of the thought segments. 

Unlike most other studies that use protocols to examine behav- 

ioral frequency response processes but consistent with recommen- 

dations of Ericsson and Simon (1980) and Forsyth and Lessler 

(199 la) ,  we analyze neither thoughts that were verbalized after a 

final response had been elicited nor retrospective reports. For exam- 

ple, in approximately one-third of the cases, the respondent pro- 
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led an immediate response to a question (coded as a direct 

ponse), with no additional thoughts. When this occurred, the 

lncerviewer typically followed the response with a probe, such as, 
"How did you come up with that answer?" Respondents provided 

some type of retrospective report in fewer than half the cases where 

a direct response code was used (eighty cases). One interviewer did 

not consistently conduct follow-up probes, so this number may be 

slightly lower than would normally be obtained. In 8.8 percent of 
the cases where retrospective probing was used, the respondent 
changed her answer after giving the initial response. For example, 

I 

I a respondent might recall an additional episode or remember that 
I 
I an event did not occur within the specified reference period. For 
1 this reason, we felt that the validity of the retrospective reports as 

a measure of respondents' actual thought processes was question- 
I 

I able and decided to focus our analyses on concurrent thoughts only. 
I 

Assessment of Reliability 

Ideally, we would like to have an independent criterion against 

which we could compare the codes in order to assess reliability. For 

example, response times would ~rovide an alternate measure of pro- 

cessing strategy used (see Conrad, Brown, and Cashman, 1993; 

Felcher and Calder, 199 1; Menon, 1993). Although we lacked an 

independent criterion in this study, we were able to assess the reli- 

ability of the coding scheme by comparing the codes used by the 

two coders. For each respondent's answer on each question, we cal- 
culated the percentage of matches between coders.' Our first indi- 

cation of reliability was the average percentage of matching codes 

calculated across respondents for each question, which was .7 7. This 

reliability index was consistent across the nine questions, with a 

range of .73 to .80. These coefficients are consistent with those 

computed in previous studies (Bettman and Park, 1979; Bettman 

and Zins, 1977; Felcher and Calder, 1992; Johnson, 1989; Johnson 

and Fornell, 1987) and suggest that the coders were able to use the 

coding scheme in a relatively consistent manner. 



We also wanted to see if reliability varied across codes. It seemed 

to us that some codes were quite easy to apply and others were more 

difficult. Therefore, for each of the aggregated codes, we calculated 

the percentage of matches across the nine questions. As shown in 

Table 6.2, the average coder reliability ranged from .66 (direct 

retrieval) to .87 (count). Follow-up interviews with the coders sug- 

gested that they had difficulty applying the 300-level codes. Thus, 

they rarely used the codes for counting and estimating and applied 

the codes for direct retrieval incorrectly. Because of these difficul- 

ties, one of the authors recoded each protocol as being primarily 

direct retrieval (3 lo),  count (320), or estimate (330). The recoded 

data are used for all analyses except those related to the sequence 

of processes, which were conducted using the original coders' data. 

Results 

We now present some results to illustrate the kinds of insights our 

expanded coding scheme provides. First we examine our respon- 

dents' ability to verbalize their thoughts and provide a brief descrip- 

Table 6.2. Average Coder Reliability, by General Code. 

Average S tandai 
Code agreementa deviatic 

100s (Preparation) .83 .13 

2 10s (Recall episode) .74 .16 

220s (Qualitative frequency assessment) .79 .16 

230s (Normative behavior) .86 .13 

240s (General knowledge) .68 .16 

3 10s (Direct retrieval) .66 .27 

320s (Count) .87 . l l  

330s (Estimate) .81 .23 

"This number represents the proportion of correct matches that occurred for a 

given code across the nine questions averaged across subjects. 
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tion of how frequently the various codes were used. Then we exam- 

ine three issues: (1) Does the coding scheme capture sequence infor- 

mation and does this information vary for self-reports and proxy 

reports? (2) What retrieval strategies do people use in constructing 

self-reports compared with proxy reports? (3) What kinds of insights 

do the content codes provide into self-reports compared with proxy 

reports? It should be noted that we use only one coder's codes for 

these analyses; results were basically the same when the second 

coder's results were used. 

Use of Codes 

To examine our respondents' ability to verbalize their thoughts, we 

counted the number of words in each concurrent protocol.' Respon- 

dents used an average of 27.2 words per question and an average of 

244.9 words overall. We expected that self-reporters would verbal- 

ize more than proxy reporters would. Contrary to the findings of 

Bickart, Blair, Menon, and Sudman (1990), however, the number 

of words did not vary. Education appears to be the key demographic 

variable in a respondent's ability to verbalize. The total number 

of words in a protocol was positively correlated with education 

( r  = .43, P < .0006) but was not related to age, marital status, or 

years spent with one's partner. 

Table 6.3 provides two indications of how frequently codes were 

used. The first column of this table shows the proportion of respon- 

dents for whom the code was applied at least one time (across the 

nine questions), representing the breadth of the use of a particular 

code. Codes used at least once by more than three-fourths of the 

respondents included those for clarification ( 1 lo), thinking ( 140), 

recall episode (2 lo) ,  normative behavior (230), trait knowledge 

(241-243), and social desirability (410), as well as all of the 

frequency elicitation codes (300s). The use of a wide variety 

of retrieval strategies may be the result of the diverse set of top- 

ics queried. The second column in Table 6.3 shows the average 

use of the code across the nine questions, which provides an 
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indication of the depth of code use. The mean usage of codes 

parallels the results for the proportion of codes used, with particu- 
larly high (deep) usage of clarification, thinking, recall episode, 

social desirability, and all of the frequency elicitation codes. The 

fact that all codes were used provides some face validity for the cod- 

ing scheme. 

One finding of interest in Table 6.3 is that respondents appear 

often to rely on trait knowledge to answer frequency questions. Ear- 

lier studies investigating the frequency report process do not reflect 

the use of trait information (either about oneself, one's partner, or 

Table 6.3. Use of Coding Categories. 

Proportion of Average use 

Coding category 

respondents using 
at least oncea 

across nine 
questionsb 

1 10 Clarification 

120 Restate question 

130 Difficulty assessment 

140 Thinking 

150 Change question 

2 10 Recall episode 
220 Qualitative frequency assessment .71 1.46 

230 Normative behavior .84 1.80 

241-243 Trait knowledge .76 1.61 

244 General knowledge .05 .05 

3 10 Direct retrieval .88 3.62 

320 Count .77 2.73 

330 Estimate .92 2.63 

4 10 Social desirability .93 2.86 

420 Justify response .08 .20 

430 Certainty assessment .39 .59 

"This number represents the proportion of the sixty respondents who used the 
code at least one time in answering the nine questions. 

se his number represents the average use of the code across the nine questions 
calculated across the sixty respondents. For example, on average, clarification codes 
were used for just over two of the nine questions (2.24) per respondent. 

1 Expanding and Enhancing the Use of Verbal Protocols 135 .......................................................... 

the couple) as a basis for inferring a frequency report. We will return 
to this idea later. 

Sequence Information 

Table 6.4 shows the sequence with which codes were used aggre- 

gated across protocols for self-reports and proxy reports. If in fact 

h e  survey response process is sequential, we would expect 200-level 

codes to follow 100-level codes, 300-level codes to follow 200-level 

codes and 400-level codes to follow 300-level codes. In addition, 

we would expect 100-level codes to be most likely to follow other 
I 100-level codes or to be listed first in the protocol. These cells are 

highlighted in Table 6.4. 
The results for both self-reports and proxy reports are generally 

consistent with a sequential judgment process, with the highest pro- 
[ portion of codes following the preceding coding category. The 
i exception occurred for the pre-answer production codes (ZOOS), 

I which were equally or more likely to follow the preparation codes 

(100) and frequency elicitation codes (300) for both self-reports and 

1 proxy reports. This result may be partially attributable to the coder's 

1 difficulty in distinguishing between pre-answer production and fre- 
quency elicitation codes. 

Retrieval Strategies 

Previous work on the behavioral frequency response process has 

focused on retrieval strategies that make use of different knowledge 
structures like episodes of an event (counting strategy) and nor- 

mative information (estimation strategy) (but see Felcher and 

Calder, 1991, 1992). For example, Bickart, Blair, Menon, and Sud- 

man (1990) found that proxy reporters were more likely to rely on 

estimation strategies whereas self-reporters were more likely to 

count episodes (see also Menon, Bickart, Sudman, and Blair, 

1995). Table 6.5 shows the average use of codes across the nine 

questions broken out by self-reports and proxy reports. The third 

column in the table shows the difference in the mean usage of 

codes. A positive difference indicates that the code was more likely 



Table 6.4. Percentage of Times Each Code Type (Rows) Was 
Followed by Each Code Type (Columns), Self Versus Proxy Reports. 

Self-reports 
Type of coding category 

Type of 
coding 100 200 300 400 

category 

100 39 percenta 3 1 percent 36 percent 11 percent 

200 33 percent 23 percent 39 percent 30 percent 

300 18 percent 32 percent 12 percent 5 7 percent 

400 10 percent 14 percent 14 percent 2 percent 

N 7 9 198 236 107 

Proxy reports 
Type of coding category 

Type of 
coding 100 200 300 400 

category 

100 47 percent 29 percent 36 percent 14 percent 

200 27 percent 19 percent 43 percent 28 percent 

300 20 percent 38 percent 11 percent 52 percent 

400 6 percent 13 percent 10 percent 6 percent 

Nb 85 208 269 104 

a l l i s  number represents the percentage of the number of 100-level codes (that 
were not the first code used in the protocol) that followed another 100-level code. 

bThe numbers in this row represent the number of each type of code that fol- 
lowed any other code (for example, that were not used first in the protocol). 

to be applied to self-reports whereas a negative difference indicates 

that the code was more likely to be applied to proxy reports. The 

frequency elicitation results replicate the earlier findings, with 

higher average use of counting strategies for self-reports (difference 

= .44) and higher average use of estimation strategies for proxy 

reports (difference = -.42). The  interaction between the use of 

counting and estimation and the self-reporting and proxy-reporting 

conditions approached significance (F,,,, = 2.69, P < .11). 
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Table 6.5. Average Use of Codes by Survey Version. 

Mean use of code across nine questions 

Coding category Self-report Proxy report Difference 

1 10 Clarification 

120 Restate question 

130 Difficulty assessment 

140 Thinking 

150 Change question 

2 10 Recall episode 

220 Qualitative frequency 
assessment 

230 Normative behavior 

24 1-243 Trait knowledge 

244 General knowledge 

3 10 Direct retrieval 

320 Count 

330 Estimate 

410 Social desirability 

420 Justify response 

430 Certainty assessment 

Also interesting is the high average use of direct retrieval strate- 

gies. O n  average, respondents were not able to verbalize a response 

on almost four out of the nine frequency questions. Many of the 

respondents using direct retrieval gave the response "zero." Retro- 

spective probing with the subjects who used direct retrieval suggests 

that respondents often use this strategy when they hold a general 

impression of how frequently the behavior is performed. The fact 

that the highest proportion of responses were coded into this fre- 

quency elicitation category suggests that protocols are somewhat 

limited in examining retrieval strategies that make use of different 

knowledge structures. 
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Content Codes 

We examined the average use of each of the content codes by self- 

report and proxy report. These results are also summarized in Table 

6.5. Several findings are of note. First, we had expected that respon- 

dents would have more difficulty answering questions about their 

partners than about themselves. This difficulty should be reflected 

in the 100-level content codes. Though proxy reporters are some- 

what more likely to ask for clarification or to "think," the differ- 

ences are not significant. It is possible that our questions referred 

to domains that were relatively easy to answer for both self and 

partner. 

Second, we looked for differences in the kinds of inputs self- 

reporters and proxy reporters used to construct their judgments 

(200-level codes). As shown in Table 6.5, proxy reporters were more 

likely than self-reporters to rely on both qualitative frequency assess- 

ments (difference = -.84) and trait knowledge (difference = -1.06). 

Thus, it appears that a viable strategy in proxy reports is to catego- 

rize the target person on a related dimension and derive a frequency 

from this categorical knowledge. In addition, consistent with ear- 

lier findings in this area, self-reporters were more likely to recall 

episodes of a behavior (difference = .69) although the use of the 

normative behavior code did not vary between self-reports and 

proxy reports (difference = .06). 

Finally, we were curious about whether respondents would be 

able to verbalize their thoughts about the social desirability of their 

answers. We found that they often made statements about the social 

desirability of their behaviors (the average use of the 410 code was 

the third highest; see Table 6.3). In addition, self-reports were much 

more likely to mention social desirability concerns than proxy 

reports. It should be noted that few respondents attempted to jus- 

tify their responses in the concurrent protocols. 

We lack the data to determine whether the thoughts related to 

social desirability are a true indication of respondents' thought 

1 processes or an artifact of the measurement process. In addition, 
because we lack a no-protocol control, we cannot determine 

whether verbalizations related to social desirability affect reported 

frequencies. The resolution of this issue is an important subject for 

future research. 

i )iscussion 
1 

This chapter reviewed how protocols have been used to test hypothe- 

ses about the question answering process in survey research. Survey 

researchers have used protocols to pretest questionnaires, to develop 

hypotheses about the question answering process, and to test 

hypotheses about processes or retrieval strategies. Our review of the 
I 

use of protocols in other domains suggests that these measures can 
I 

also be used to test hypotheses about sequence of processes and sub- 
1 
I stantive issues, such as concerns about knowledge use, social desir- 

ability, and comprehension difficulties. 

Based on this review, we developed a more comprehensive cod- 

ing scheme for protocols obtained from behavioral frequency ques- 

tions and illustrated its use for understanding how people construct 

self-reports and proxy reports. Like past coding schemes, our scheme 

identified retrieval strategies. However, our scheme differed from 

most earlier coding schemes in two important ways. First, we 

expanded the range of codes included, allowing us to test hypothe- 

ses about the sequence of processes and content of thoughts in addi- 

tion to those pertaining to retrieval strategies. Second, unlike most 

earlier studies, our scheme was applied only to concurrent (rather 

than retrospective) thoughts. We now examine the potential sig- 

nificance of these changes. 

What Do We Learn from the New Coding Categories? 

The inclusion of new coding categories provides insight into issues 

not addressed by earlier research. For example, because the coding 

scheme was based on a sequential model of the survey response 



process, we were able to test the viability of such a model. Our I 

results were generally consistent with a four-step model for both self- 

reports and proxy reports. Furthermore, the content codes that we 

included suggest that many proxy reports (and possibly some self- 

reports) are derived from trait knowledge. Respondents appeared to 

categorize their partner (or themselves) on a dimension related to 

the behavior in question and then derive a frequency or rate of 
I 

occurrence based on the way in which the target person was cate- 

gorized. Finally, our results suggested that self-reporters were more 

concerned about social desirability than proxy reporters, at least 

when they were verbalizing their thoughts. I 
I 

The findings regarding retrieval strategies were also consistent 

with earlier results. Most importantly, our findings replicated those 

of Bickart, Blair, Menon, and Sudman (1990) and Menon, Bickart, 

Sudman, and Blair (1995) regarding the use of counting and esti- I 

mation strategies in self-reports and proxy reports. Self-reporters I 
were more likely to recall episodes and use counting strategies 

whereas proxy reporters were more likely to use estimation strate- I 

! 
gies. Presumably these differences are linked to the relative acces- j 

I 
sibility (or availability) of episodic information in memory for self 

I I 

compared with others. i 
I 

Limitations of the Coding Scheme 

In developing and using this coding scheme, we discovered several 

areas for possible improvement. Some codes were difficult for the 

coders to apply, particularly those related to frequency elicitation. 

In general, there was confusion about how and when to apply sev- 

eral of the pre-answer production codes and the frequency elicita- 

tion codes. For example, when a respondent describes an episode 

should the thought be coded as "recall episode" or "count"? There 

was a fair amount of overlap between the two categories and the 

correlations between codes was high in several cases (for example, 

the correlations between "recall episode" and "count" and between 

('normative behavior" and "estimate"). To the extent that pre- 
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answer production codes and frequency elicitation codes provide 

redundant information, the pre-answer production codes appear to 

provide a more reliable and comprehensive indication of possible 

retrieval strategies used. 

We also found that the respondent's ability to produce concur- 

rent protocols was positively related to level of education. This rela- 

tionship is often hypothesized but we know of no other empirical 

demonstration of this result. Given the respondents' varying abili- 

ties to think aloud, we should be cautious in how we interpret and 

generalize results obtained from verbal protocols. 

Finally, our findings suggested that in many cases concurrent 

protocols are not a useful indicator of actual thought processes. For 

over one-third of the questions asked respondents relied on a direct 

retrieval strategy. In some cases, the use of a direct retrieval strat- 

egy reflected a response of zero or none, but about half the time 

respondents gave an actual frequency (that is, greater than zero) 

immediately after hearing the question. It also appears that the use 

of retrospective probes may not be the best way of dealing with this 

limitation (see Nisbett and Wilson, 197 7). First, only about half of 

the respondents who gave a direct response were able to provide a 

retrospective report. Second, there was some evidence that respon- 

dents changed their answers while giving a retrospective report. 

We also attempted to use directive probing in eliciting retro- 

spective reports. For example, in some cases, we would ask respon- 

dents whether they counted or estimated. Again, our results 

suggested that directive probing should be used cautiously. Specifi- 

cally, consistent with other research (see Conrad and Brown, 1994), 

we found that respondents used strategies other than counting and 

estimating. In our study, when directive probing was used, respon- 

dents never volunteered that they used a different type of strategy 

(such as qualitative frequency assessment or general impression) 

although these strategies were frequently mentioned when direc- 

tive probes were not used. Clearly, a systematic analysis of the dif- 

ferences between concurrent and retrospective reporting as well as 



the effects of different kinds of directive probing are needed to 

address these issues. 

Summary 

This chapter reviewed the use of verbal reports for theory testing in 

survey research. We have argued that researchers should think more 

broadly about how protocols can be used for theory-testing purposes. 

In doing so, we showed how the use of content-based codes and 

sequence codes could enhance the quality of the information gained 

from protocols, lending insight into survey judgment processes that 

were not apparent with other methods and coding schemes. The 

careful use of concurrent verbal protocols can expand our knowl- 

edge of how respondents answer behavioral frequency questions. 

Probably no single coding scheme is ideal for every survey 

research situation. The choice of coding scheme depends on sev- 

eral factors, including the goal of the research (pretesting as opposed 

to hypothesis testing, for example) and the kinds of questions asked 

(behavioral frequency as opposed to attitudinal questions). Obvi- 
ously, verbal protocols are an expensive and time-consuming 

method. Therefore, if hypothesis testing is a goal, the specific codes 

used should depend on the hypotheses that will be tested. Our goal 

in this chapter was to encourage researchers to think more broadly 

about the ways in which protocols can be used to test hypotheses 

about the question answering process. 

Notes 

1. In assessing reliability, the codes were aggregated into the following 
categories: 100s, 210s, 220s, 230s, 240s, 3 10s, 320s, 330s, and 400s. 

2. A parallel analysis using the number of thought segments resulted in 
findings identical to those reported here. 

Integrating Questionnaire Design with a 

Cognitive Computational Model of 

Human Question Answering 

Arthur C. Graesser, Sailaja Bommareddy, 

Shane Swamer, and Jonathan M. Golding 

Q uestionnaire designers attempt to attain multiple goals when 

forms and surveys are constructed. Respondents should find it 

easy to comprehend both the purpose of the survey and the indi- 

vidual questions. The questions should elicit valid and reliable 

answers. The amount of time needed to complete the questionnaire 

should be brief. At  the same time, designers want the opportunity 

to implement a number of cycles of pretesting and revision in order 

to create a high-quality questionnaire. But funding is limited, so 

there is an attempt to economize on the costs of questionnaire 

design and data collection. 

Trade-offs are made in meeting these goals. For example, the work 
of pretesting and revising a questionnaire is costly. Shorter question- 

naires may produce less valid and reliable answers. Nevertheless, there 

are ways to balance these trade-offs. During the last four decades, sur- 

vey researchers have discovered methods of optimizing questionnaire 

design goals and resolving potential trade-offs between conflicting 

goals (Cannell and Oksenberg, 1988; Groves, 1989; Payne, 195 1; 

Presser, 1989; Sheatsley, 1983; Sudman and Bradburn, 1983). 

The enterprise of questionnaire design has become more inter- 
disciplinary. There have been some noteworthy contributions from 
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the fields of social inforrnation processing (Hippler, Schwarz, and Sud- 

man, 1987), conversation analysis (Means, Swan, Jobe, and Esposito, I 
I 

1991; Schwarz, 1994; Suchman and Jordan, 1990), and cognitive psy- 

chology (Jobe and Loftus, 199 1; Jobe and Mingay, 1991; Lessler and 
Sirken, 1985; Schwarz and Sudman, 1994; Sirken and Fuchsberg, 
1984). The theories developed in these fields have obvious relevance I 

I 
to questionnaire improvement. 

The methods typically used in these sister disciplines are some- 
I 

I 
times relevant to survey researchers. For example, many survey 

researchers are convinced that there is value in collecting concur- 

rent or retrospective "thinkaloud" protocols from a sample of 

respondents during pretesting (Bercini, 1992; Forsyth, Lessler, and 

Hubbard, 1992; Jobe and Mingay, 1990, 1991; Lessler and Sirken, 
I 

1985; Willis, Royston, and Bercini, 199 1). These verbal protocols I 
expose problems that respondents might have while interpreting I 
questions and response options. Collecting verbal protocols has 1 
been a popular method in cognitive psychology for exposing the I 

content of working memory and the strategies individuals execute I 

while completing tasks (Ericsson and Simon, 1980). Verbal proto- I 
cols do provide valid reflections under some conditions but not all 

(Ericsson and Simon, 1980; Graesser, Singer, and Trabasso, 1994; 

Nisbett and Wilson, 1977). We believe that there is another theo- 

retical perspective that would further fortify researchers in ques- 

tionnaire design: computational models. Computational models 

have been either absent or underdeveloped in the enterprise of I 
questionnaire design. 1 

Computational modelers attempt to specify the information and 

processing components in enough detail so that they can be imple- 

mented on a computer. In an ideal world, a computer program 

would "interpret" questions on a questionnaire and generate plau- 

sible answers. The program would trace the processing components 

that underlie question interpretation and question answering. The I 
program's answer distributions and processing traces would closely 

correspond to those of humans. A satisfactory program would 

uncover problems in interpreting and answering particular ques- 

tions. It is at this point that the program would be a valuable tool 

for questionnaire designers. 
Unfortunately, a program that successfully interprets and answers 

questions has not yet been developed. Researchers in the fields of 

artificial intelligence, computational linguistics, and cognitive sci- 

ence have attempted to build a satisfactory model of question 

answering for three decades (Allen, 1987; Bruce, 1982; Graesser 

and Franklin, 1990; Graesser, McMahen, and Johnson, 1994; Lehn- 

ert, 1978; Lehnert and others, 1983; Schank and Abelson, 1977; 

Webber, 1988; Woods, 1972). However, they have encountered a 

number of troublesome bottlenecks that have prevented them from 

delivering impressive practical tools. For example, a satisfactory 

model of question answering would require a massive amount of 

world knowledge and pragmatic knowledge but it would be too 

cumbersome and time consuming to supply this knowledge in a 

computer for a broad diversity of questions. World knowledge is nor- 

mally open-ended, imprecise, vague, and contradictory; these char- 

acteristics do not play into the strong suit of computationally precise 

models. Some components of question answering are so processing- 

intensive that the most powehl  existing computer could not com- 

pute an answer in one hundred years. 

Although an ideal model of question answering is well beyond 

our grasp, there are at least two ways that computational models 

could be valuable to questionnaire designers. One contribution lies 

in the theories of question answering that computational theorists 

have developed. These theories dissect particular processing com- 

ponents and information sources in extensive analytical detail: the 

lexicon, syntax, propositional semantics, speech acts, goals, work- 

ing memory, and types of world knowledge structures. Questionnaire 

designers might scrutinize or incorporate some of these details in 

their own practice. Another contribution lies in the computer soft- 

ware tools developed by computer modelers. Some of the compo- 

nents of question answering have been modeled with an impressive 
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degree of success, including lexicons, syntactic parsers, and searches 

through large databases. These software tools can be used by ques- 

tionnaire designers when they evaluate questions on particular dimen- 

sions. For example, it is well within the scope of current computational 

theories of syntax to scale questions on syntactic complexity. 

This chapter describes one computational model of human ques- 

tion answering and identifies some of the ways in which it may 

prove useful for improving questionnaire design. QUEST, which is 

the name of the model, was developed in our own laboratory over 

the last fifteen years (Graesser and Franklin, 1990; Graesser, Gor- 

don, and Brainerd, 1992). Some components of QUEST have been 

specified in enough detail that they have been simulated in com- 

puter programs. This progress would never have been achieved 

without advances in artificial intelligence and computational lin- 

guistics. QUEST is different from other computational models in 

artificial intelligence and computational linguistics in one impor- 

tant respect: it was designed to simulate question answering in 

humans. We have conducted experiments that empirically assess 

the extent to which the answers generated by QUEST match those 

generated by college students. It is beyond the scope of this chap- 

ter to report how well QUEST accounts for human data. However, 

QUEST has been quite successful in accounting for human ques- 

tion answering in the context of a number of knowledge bases, 

including scripts (Graesser, 19 7 8), stories (Golding, Graesser, and 

Millis, 1990; Graesser, Lang, and Roberts, 1991; Graesser and Mur- 

achver, 1985; Graesser, Robertson, and Anderson, 198 1 ) , scientific 

mechanisms (Graesser and Hemphill, 199 1 ) , and generic concepts 

(Graesser and Clark, 1985; Graesser, Gordon, and Brainerd, 1992). 

QUEST survives when evaluated in natural settings, such as tele- 

phone surveys, interviews, business transactions, and one-to-one 

tutoring (Graesser and Person, 1994; Graesser, Roberts, and Hackett- 

Renner, 1990). 

This chapter is divided into two sections. The first describes 

QUEST'S components and points out their connections to existing 

in questionnaire design. The second reports two empirical 

studies that illustrate how QUEST can be used to guide question- 

naire design. 

The QUEST Model of Human Question Answering 

QUEST specifies the cognitive strategies that humans execute when 

they answer questions in different question categories. Table 7.1 pre- 

sents sixteen categories of questions that QUEST has attempted to 

handle (Graesser, Person, and Huber, 1992). A n  individual ques- 

tion may be a hybrid of two or more question categories. For exam- 

ple, "Did you drop out of school because of lack of money?" is both 
I a verification question (inviting a yes or no answer) and a causal 

I antecedent question (inquiring about the cause of an action). 
"Why" questions are hybrids when they address intentional actions. 

For example, "Why did you drop out of school?" is both a goal ori- 

entation question (eliciting the goals that motivate the action) and 

a causal antecedent question (eliciting events in the world that 

cause the action). The answer, "Because I ran out of money" would 

be a causal antecedent whereas "In order to travel around the 

world" would be a goal that motivates the action. Therefore, any 

particular question may be assigned to one or more of the question 

categories in Table 7.1. 

Table 7.2 presents QUEST'S four major components as well as its 

subcomponents and processes. The question interpretation component 

translates a question into a logical form that can be processed by a 

computer. The question is assigned to one or more question cate- 

gories during this process. The second component of QUEST accesses 
relevant information sources that provide the content needed to for- 

mulate an answer. This information includes both specific knowledge 

(for example, autobiographical experiences, texts a person has read) 

and generic knowledge (scripts, schemas, generic concepts). This 

knowledge is highly structured in the form of "information nodes" 
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Table 7.1. Question Categories. 

Question 
category 

Abstract 
specification Example 

Verification 

Disjunctive 

Concept 
completion 

Feature 
specification 

Quantification 

Definition 

Example 

Comparison 

Interpretation 

Causal 
antecedent 

Causal 
consequence 

Goal 
orientation 

Instrumental/ 
procedural 

Enablement 

Expectational 

Judgmental 

Is a fact true? 
Did an event occur? 

Is X, Y, or Z the case? 

Who? What? What is 
the referent of a noun? 

What qualitative 
properties does X have? 

What is the value of a 
quantitative variable? 
How many? 

What does X mean? 

What is an example type 
or instance of a category? 

How is X similar to Y? 
How is X different from Y? 

What concept or claim 
can be inferred from a 
pattern of information? 

What state or event causally 
led to an event or state? 

What are the consequences 
of an event or state? 

What are the motives or 
goals behind an agent's 
action? 

What instrument or 
plan allows an agent to 
accomplish a goal? 

What object or resource 
allows an agent to perform 
an action? 

Why did some expected 
event not occur? 

What value does the 
answerer place on an 
entity, idea, or advice? 

Are you a citizen of the U.S.? 

Are you male or female? 

Who is your physician? 

What does your home look like? 

How many children do you have? 

What does it mean to be bonded? 

What is an example of a felony? 

What is the difference between 
a dividend and interest? 

What does that graph tell you? 

Why is my tooth hurting? 

What happens if I 
take this drug? 

Why did you move to Memphis? 

How did you move to Memphis? 

What enabled you to get the 
divorce? 

Why didn't you file the tax form? 

What do you think about the 
new tax plan? 

Source: Graesser, Person, and Huber, 1992. 

able 7.2. Components of the QUEST Model. 

1. Question interpretation 

Parse question into logical form 

Identify referents of nouns 

Compute presuppositions of question 

Identify question focus 

Identify question category 

2. Access to relevant information sources 

Specific knowledge structures (experiences, texts) 

Generic knowledge structures (concepts, scripts, frames) 

Structurally organized knowledge 

3. Pragmatics 

Goals of questioner and answerer 

Common ground between questioner and answerer 

Informativeness of answer 

4. Convergence to relevant answers 

Intersection of information from multiple information sources 

Structural distance from intersecting information 

Arc search procedures 

Constraint satisfaction 

into consideration the fact that a question is always embedded in a 

conversation. In a survey, for example, there is a dialogue between 

the respondent and the person or the organization that administers 

the survey. It is important to consider the goals of the questioner and 

the answerer and their common ground (that is, knowledge that 

they assume they both share). The final component, convergence to 

relevant answers, produces one or a few good answers to the ques- 

tion. Although the question initially accesses a massive amount of 

world knowledge (by way of component two), only a small subset 
of this information is manifested in the answer. When we simulate 

answers to a particular question, QUEST might initially access hum 

dreds of nodes in component two, but only ten nodes would emerge 

in the answer as a consequence of convergence. 
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Two other properties of QUEST affect the course of processing 

the four components. First, the processing of the four components 

takes place in a working memory that has limited capacity. A ques- 

tion is not adequately interpreted and answered when the process- 

ing demands from the four components exceed the upper boundary 

of working memory capacity (see Baddeley, 1986; Just and Carpen- 

ter, 1992). Second, the processing of the four components is not 

necessarily executed in a serial fashion. That is, component one is 

not completed before component two, and so on. To a large extent, 
the components are executed in parallel manner, in a complex 

interaction. For example, a question cannot be fully interpreted 

until some world knowledge is accessed and the pragmatic context 

is analyzed. However, in some cases it is necessary to have some out- 

put from one component before another component can begin. For 

example, the convergence mechanism cannot be initiated until 

there is access to some world knowledge and at least a partial inter- 

pretation of the question. 
The QUEST model bears some resemblance to existing pro- 

cessing models in survey research (Cannell, Miller, and Oksenberg, 
1981; Oksenberg and Cannell, 1977; Strack and Martin, 1987; 

Tourangeau, 1984) but the mappings between models are hardly 

perfect. Consider, for example, the processing model proposed by 

Cannell et al. ( 198 1). Their five major components are question 

comprehension, memory retrieval, estimation processes, judgment 

processes, and response formulation. Their question comprehension 

stage closely corresponds to QUEST'S question interpretation com- 

ponent; their memory retrieval stage corresponds to QUEST'S com- 

ponent two. But that is where the correspondence seems to end. 

Judgment processes are part of components one, three, and four in 

QUEST. Estimation processes are part of a subcomponent of com- 

ponent four. QUEST specifies the information sources and question 

answering strategies in more computational detail than do the mod- 

els in survey research. Some of this detail is no doubt unimportant 

to survey researchers. However, other details may be quite impor- 

tant. The remainder of this section describes QUEST'S four com- 

I ponents in greater detail and points out correspondences to exist- 

ing research on questionnaire design. 

Question Interpretation 
I In order to illustrate what is accomplished during question inter- 

pretation, consider the following question that appears on the 1040 

Tax Form of the Internal Revenue Service ( 1992). 

Presidential Election Campaign Fund (see page 15 ) . 
Do you want $1 to go to this fund? 

I Yes NO 

Syntactic and semantic processes would be performed on this ques- 

tion and would eventually produce the following logical form: 

want (you, go-to ($l,fund), truth value = ?) 

This is a propositional format. Each proposition contains a predi- 

cate and one or more arguments. The predicate is to the left of a set 

of arguments that are enclosed in parentheses, for example, predi- 

cate (argument 1, argument 2, . . . argument n). In the example, 

want is the predicate of the main proposition, whereas there are 

three argument slots (you, an embedded proposition with go-to as a 

predicate, and the truth value). Predicates are typically main verbs, 

connectives (for example, and, in order to), adjectives, adverbs, and 
prepositions. Arguments are typically nouns and embedded prop00 

sitions. Propositional formats have been a popular representational 

format for language and text in the fields of artificial intelligence 

(Allen, 1987) and cognitive psychology (Anderson, 1983; Kintsch 

and Van Dijk, 1978; Norman and Rumelhart, 1975). 

The process of question interpretation has five additional sub- 
components. First, the referents of the nouns and embedded propo- 

sitions must be identified. The nouns in the example would have 

the following referents: 
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you = the taxpayer filling out the form 

$1 = a dollar that the government possesses 
fund = the Election Campaign Fund 

Second, the predicates and propositions would need to be semanti- 

cally interpreted. For example, does the predicate want signify a 

strong desire or merely a weak preference? The embedded propo- 

sition [go-to($l,fund)] would convey a transfer of $1 from the 

government to the Presidential Campaign Fund. Third, the pre- 

suppositions of the questions must be identified. These are implicit 

assumptions that must be the case, regardless of what the answer to 

the question is. Some presuppositions in the example question are 

the following: 

A Presidential Campaign Fund exists 
$1 exists 

The taxpayer has the option of $1 going to the fund 

Researchers in computational linguistics and discourse processing 

have developed models that generate a total set of presuppositions 

behind particular statements (Allen, 1987; Brady and Berwick, 

1983; Dahlgren, 1988). Fourth, QUEST identifies the question 

focus, the missing slot that the questioner wants filled in by the 

answerer. This would be the truth value slot in the example ques- 

tion. Fifth, QUEST determines the appropriate question category 

(or categories). The example question would be assigned the "veri- 

fication" question category. 

There can be malfunctions in any of the subcomponents of ques- 

tion interpretation. These so-called bugs produce measurement error 

in the answers to survey questions. Some of these problems are well 

documented in the survey literature (see Lessler and Forsyth, Chap- 

ter Eleven, this volume). Presented in the following section are 

examples of problematical questions that we found in the 1040 

income tax form and other forms. 

~blem in Syntactic Parsing 

Some questions are difficult to parse syntactically because they have 

multiple embedded clauses, multiple syntactic readings, or illegal 

~ o r d  sequences (Forsyth, Lessler, and Hubbard, 1 992; Sudman and 
I Bradbum, 1983). The following example is potentially ambiguous 

because it can be parsed in two ways. 
I 

City, town or post office, state and zip code. 

The most likely parse is: city AND (town or post office) AND state 

AND zip code. But some respondents may ignore the commas or 

they may be immigrants who are not familiar with our address con- 

ventions. These respondents might parse the question in the fol- 

lowing way: (city AND town) OR (post office AND state AND zip 

I code). Most questions technically have multiple syntactic parses 

even though only one parse is plausible when the question is inter- 

preted in context. A serious problem arises when there are multi- 

ple parses that also have plausible interpretations. 

Problem in Identifying Referents 

Some questions have technical or ambiguous nouns, so it is difficult 

I for respondents to identify the appropriate referents for the nouns 

(Brewer, Dull, and Jobe, 1989; Forsyth, Lessler, and Hubbard, 1992; 

Fowler, 1992; Willis, Royston, and Bercini, 199 1 ). The following 

question illustrates this ~roblem. 

Total IRA distributions. 

Most taxpayers probably do not know what IRA stands for. They 

probably also do not understand the sense in which it is a distribution. 
The order in which questions are presented on surveys can cre- 

ate unexpected problems in resolving referents of nouns (Schwarz, 

1994). In the question "How is your family?' a husband respondent 
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would normally consider the referent of family to be his wife and his 

children. Suppose the same question was preceded by the question, 

"How is your wife?" to yield the sequence, "How is your wife?" fol- 

lowed by, "How is your family?" In this case, husband respondents 

frequently exclude the wife as a referent of family. Because the ques- 

tionnaire already inquired about the wife, they infer pragmatically 

that family must refer to everyone else in it, otherwise the ques- 

tionnaire would be somewhat redundant. At  a more general level, 

virtually all subcomponents of question interpretation may be influ- 

enced by the order in which questions are asked and by the ques- 

tionnaire instructions (Ottati and others, 1989; Tourangeau and 

Rasinski, 1988; Schwarz, 1994). Respondents attempt to make sense 

out of the questionnaire as a whole and to infer the goals that moti- 

vate the questionnaire. This process has an impact on the various 

subcomponents of question interpretation. 

Problem in Interpreting Predicates 

Problems in interpreting predicates are very prevalent in surveys 

(Forsyth, Lessler, and Hubbard, 1992; Fowler, 1992; Ostrom, 1987; 

Schwarz, 1994). The respondent does not accurately interpret the 

meaning of verbs (for example, cause, consume, hurt), adjectives 

( h a y ,  wealthy, large), and adverbs (newer, rarely, hequently). What 

precisely does it mean to hurt someone, to be happy, or to drink fre- 

quently? For example, a question on the Massachusetts alcoholic 

screening test is, "Have you ever gotten into fights when drinking?' 

Respondents may not agree on how much alcohol must be con- 

sumed in order for them to be "drinking." For some respondents it 

is enough booze to feel drunk, for others it is one sip of an alcoholic 

beverage. The answer options for questions on questionnaires are 

also sometimes ambiguous, both for categorical options (newer, some- 

times, frequently, always) and quantitative rating scales. 

Problems with Presu~osit ions 

The presuppositions behind a question are supposed to be true. How- 

ever, some questions have either a false or misleading presupposition 

(Dodd and Bradshaw, 1980; Loftus, 1975; Schwarz, 1994; Schwarz 

I 
and others, 1991a). The following question is such an example. 

1992 estimated tax payments 
and amount applied from 199 1 return. 

I 
This statement presupposes that in 199 1 the taxpayer estimated 

1 taxes for 1992 and also carried over a return from 199 1 to the 1992 
taxes. However, most taxpayers do not exercise either of these 

I options. These presuppositions are therefore incorrect or inapplic- 
able. A clearer tax form would first query whether each presuppo- 

sition is true or false: "In 1991 did you estimate your taxes for 1992?" 

I and "Did you allocate some of your tax return from 1991 to your 
I 

1992 taxes?" If the answers to these questions are yes then the orig 

i inal question is relevant; if not, the respondent should not answer 

I the original question. There are, of course, trade-offs when design- 

ers decompose questions into multiple questions that inquire about 

the truth value of each presupposition. First, the questionnaire 
1 becomes longer. Second, the respondent may inappropriately answer 

I the main question when one or more presupposition is false; such 

errors frequently occur when there are branching questions on sur- 

veys (Forsyth, Lessler, and Hubbard, 1992). 

I Some respondent presuppositions are extremely subtle. For 

I example, Schwarz has pointed out that the set of response options 

may presuppose an average value for respondents (Schwarz, 1994; 

Schwarz, Hip~ler,  Deutsch, and Strack, 1985). One group of sub- 

jects received a set of relatively high frequency options in a ques- 

tion about daily television consumption: up to 2.5 hours, 2.5 to 3.0 

hours, 3.0 to 3.5 hours, 3.5 to 4.0 hours, 4.0 to 4.5 hours, and more 

than 4.5 hours. A second group received low frequency alternatives: 

up to 0.5 hour, 0.5 to 1.0, 1.0 to 1.5, 1.5 to 2.0,Z.O to 2.5, and more 

than 2.5 hours. The high frequency set presupposes that an average 

viewer watches more television than does the low frequency set. 

And indeed Schwarz, Hippler, Deutsch, and Strack found that the 

I percentage of respondents who reported watching television for 2.5 
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hours or more was much higher in the high frequency set (38 per- 

cent) than the low frequency set ( 16 percent). Thus, respondents 

are sensitive to the perceived typical or average values of responses. 

These estimated quantities involve a subtle type of presupposition. 

Problem Identifjing Question Focus 

It is sometimes difficult to ascertain the question focus when ques- 

tions are extremely long, contain multiple embedded clauses, or 

contain parenthetical expressions. The following question from the 

1040 income tax form illustrates this. 

Qualifying widow(er) with dependent child 
(year spouse died ) 

This phrase is actually an amalgamation of two other questions: 

"Are you a qualifying widow(er) with a dependent child?" and "If 

you are, what year did your spouse die?" Respondents may be con- 

fused about which question to answer. Some respondents who 

should answer both questions may skip one of them because of the 

confusion in establishing the question focus. 

It is a good policy to have only one question focus in any par- 

ticular questionnaire item. This policy is violated when respondents 

are expected to make independent decisions on a long list of 

response items or to fill out a two-dimensional matrix. It is well doc- 

umented that respondents frequently skip decision alternatives in 

such cumbersome questionnaire layouts (Sanchez, 1992). Instead 

of having respondents fill out an NxM matrix, they should be asked 

NxM individual questions. Of course, there is a trade-off between 

these two designs because the matrix format is much more compact. 

Problem Identifjing the Question Category 

Ideally, a particular question is assigned to only one of the question 

categories shown in Table 7.1. Some questions suggest multiple 

question categories causing the respondent to become confused 

I 
about the meaning of the question. In the following example, from 

l a dentist intake form, the question suggested one question category 

I 
but the answer options suggested another. 

When was your last physical exam? 

Yes N o  

I As discussed earlier, some question stems (why, how) are vague with 

I respect to the appropriate question category. For example, the ques- 
t tion "How did you get your job?' may be a causal antecedent ques- 

tion, which would elicit the following type of response, "The 1 company was growing quickly but it was seriously understaiicd with 

salespeople. I happened to visit the company one day." It could also 

be an instrumental-procedural question that elicits the respondent's 

plan in acquiring a job, "1 read the classified ads, sent letters to sev- 

eral companies, and visited my favorite corporations." It is a good idea 

to tune the wording of the questions to elicit the desired information. 

Access to Relevant Information Sources 

Respondents access multiple sources of information when they for- 

mulate answers to questions. These sources include particular auto- 

biographical experiences, generic knowledge, questionnaire 

instructions, and previous questions and answers on the question- 

naire. The content of these various information sources supplies the 

knowledge base during question answering. 

In QUEST, the content of each information source is highly 

structured, not merely a set of unrelated propositions. We have 

devoted substantial efforts to mapping out the content of particu- 

lar knowledge structures according to a quasi-formal representa- 

tional system (Graesser and Clark, 1985; Graesser and Franklin, 

1990; Graesser, Gordon, and Brainerd, 1992). Each information 

source is represented in the form of a conceptual graph structure, 

which contains a set of concept/proposition nodes that are interre- 

lated by a set of categorized, directed arcs. To illustrate, Figure 7.1 



presents a portion of a conceptual graph structure for a VCR. There 

are twentyfive nodes in this structure. Each one is assigned to a cat- 

egory: concept, state, event, and goal. There are different categories 

of arcs that connect these nodes: property, Is-A, contains, left-of, 

has-as-parts, before, and, reason, outcome, implies, and conse- 

quence. It is beyond the scope of this chapter to explain this repre- 

sentational system in detail. We merely offer this example to 

illustrate how the content of an information can be structured in a 

quasi-formal manner. 

Graesser and colleagues have focused on four types of knowledge 

structures that frequently exist in information sources. Goal hierar- 

chies depict the goal structures and plans executed by animate agents 

(for example, nodes eight, seventeen, eighteen, nineteen, and 

twenty in Figure 7.1). Causal networks depict the causal chains and 

enabling states in social and physical worlds (nodes nineteen to 

twenty-five). Taxonomic hierarchies depict classes of concepts and 

their properties (nodes one to eleven). Spatial region hierarchies 

depict the spatial arrangement of regions, objects, and parts of 

objects (nodes eleven to sixteen). Most information sources consist 

of an amalgamation of these four types of structures, as illustrated 

in Figure 7.1. 
Several information sources are normally accessed when a 

respondent answers a particular question. Consider, for example, 

the following question from the 1990 U.S. census form. 

How many weeks did this person 
(the respondent) work in 1989? 

The respondent accesses several generic knowledge structures, such 

as week, work, and the person's self schema. These generic knowl- 

edge structures are overlearned and automatized so the content is 

quickly available in working memory at little cost to processing 

resources. The respondent accesses a large set of episodic, autobio- 

graphical knowledge structures that occurred during or near 1989. 
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These knowledge structures are not overlearned so access to the 

content is more difficult and more costly to resources in working 

memory. The respondent also accesses previous questions and 

answers while completing the census form. The content of these 

information sources is accessed and available in working memory 

when a question is answered. Clearly, a wealth of information is 

available to respondents when they answer a question. 

Cognitive psychologists have frequently pointed out that it is 

difficult to determine whether a person is basing his or her retrieval 

on generic knowledge structures or specific episodic knowledge 

structures (Brewer and Nakamura, 1984; Graesser and Nakamura, 

1982). Survey researchers have extensively documented that this is 

a persistent problem when survey data are interpreted because 

episodic memories are difficult to retrieve after a few days (Jobe, 

Tourangeau, and Smith, 1993). In the census question shown, it 

would not be plausible to expect a respondent to remember accu- 

rately all of the work-related episodic events during a fifty-two week 

span, particularly if the respondent had a number of jobs. People 

have substantial problems dating when episodic events occurred 

(Hermann, 1984; Wagenaar, 1986). They frequently believe an 

event occurred later than it actually did, particularly if it was a 

salient event in their episodic memory (Jobe et al., in press; Means, 

Swan, Jobe, and Esposito, 1991; Neter and Waksberg, 1964). Re- 

spondents tend to rely on their generic memory when events occur 

frequently (Blair and Burton, 1987; Burton and Blair, 1991; Smith, 

1991; Smith, Jobe, and Mingay, 1991). 

Pragmatics 

QUEST assumes that the process of answering a question is influ- 

enced by the pragmatic context of the question. Indeed, pragmatic 

constraints influence the comprehension and production of all 

speech acts in conversation (Clark and Schaefer, 1989; Grice, 

1975). According to QUEST, the three most important pragmatic 

I =onsiderations are conversational goals, the common ground shared 
by the questioner and answerer, and the informativeness of the 

I 

answer. These components are important to survey researchers 
I 

I because questionnaires are embedded in a dialogue between the 

respondent and the person or organization that administers a ques- 
I tionnaire (Means, Swan, Jobe, and Esposito, 199 1 ; Schwarz, 1994; 

Suchman and Jordan, 1990). 
1 

I 
The goals of the questioner are analyzed whenever a respondent 

I 

I 
formulates an answer to a question. A cooperative respondent will 

attempt to formulate an answer that is relevant to the questioner's 

I goals. Consider the 1040 income tax form. The questioner is the 

I Internal Revenue Service of the federal government. The respon- 
I dent taxpayer assumes that the government has a variety of goals 
1 
I 

when administering the form: to get as much money as possible 

from the taxpayer, to ensure that the taxpayer is not cutting corners 

l or cheating, and to ensure that the taxpayer does not make any 

I quantitative errors. A cooperative taxpayer understands these goals. 
I He or she will attach evidence and documentation for questions 
I that address these goals but will not try to justify others that are tan- 

gentially relevant. For example, it is important to list the corpora- 

tions that pay a taxpayer royalties (along with the amounts of 

money) but not the names of his or her children (and the amount 

of money each child costs). It is important to justify a home office 

but not a divorce. Sometimes the relevance of a question on a form 

is unclear because it does not address any of the goals, such as the 

question on the 1040 form, "Do you want $1 to go to the Presiden- 

tial Election Campaign Fund?" What does the presidential election 

have to do with paying income taxes? 

Common ground is violated whenever there are words, phrases, 

or events expressed in the question that are unfamiliar to the 

respondent. As discussed earlier, this problem is prevalent in sur- 

veys. Some respondents skip questions that contain technical terms 

whereas others formulate answers of dubious validity. Measurement 



error in a response distribution occurs to the extent that the respon- 

dent does not have common ground with the questionnaire designer 

when interpreting arguments, ~redicates, and propositions expressed 

in the question. 

A cooperative respondent will attempt to give informative 

answers to questions. An  informative answer is truthful and relevant 

to the questioner's goals and it extends the common ground between 

questioner and respondent. An answer that extends common ground 

would supply information that the respondent believes the ques- 

tioner does not already know. For this reason, subjects are sometimes 

puzzled when a questionnaire repeats a question; the question and 

answer should already be in the common ground. Questionnaire 

designers sometimes repeat questions in order to measure reliability 

but from the respondent's perspective this is a violation of conver- 

sational norms (Means, Swan, Jobe, and Esposito, 1991; Schwarz, 

1994; Suchman and Jordan, 1990). Some respondents even try to 

change the answer or to elaborate the answer in an effort to be more 

informative. 

Convergence to Relevant Answers 

This is perhaps the most distinctive component of QUEST com- 

pared with existing research in cognitive psychology and question- 

naire design. QUEST attempts to explain how the answerer 

converges on one answer or a handful of answers to a question when 

there is a massive amount of information in working memory. The 

massive amount of information comes from generic knowledge 

structures (such as the VCR structure in Figure 7.1) and specific 

episodic structures. Each of these structures has dozens or even hun- 

dreds of nodes. According to Graesser, Gordon, and Brainerd 

(1992), when a single question is asked, the number of nodes 

embedded in the accessed knowledge structures is between a few 

hundred to a few thousand. However, only a few answers are nor- 

mally given to a question. This is indeed a dramatic degree of con- 

vergence. How does the node space converge from hundreds or 
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t-housands of nodes (initially accessed unconsciously in working 

to ten or fewer relevant answers to a question? 

QUEST assumes there are four subprocesses that account for this 

convergence. First, QUEST identifies intersecting nodes, the nodes 

that appear in two or more information sources. Nodes that are 

stored under several information sources have a higher likelihood 

of being manifested in an answer than nodes that appear in only 

one information source. Second, there is a structural distance gradi- 

ent. Nodes that are structurally close to an intersecting node (that 

is, a few arcs away from each other) have a higher likelihood of 

being manifested in an answer than are nodes that are structurally 

distant from an intersecting node (many arcs away from each 

other). Third, there is an arc search procedure, which pursues par- 

ticular chains and combinations of arcs when searching through the 

knowledge structures; nodes on legal paths are acceptable answers 

but nodes on illegal paths are not. It should be noted that each 

question category in Table 7.1 has its own unique arc search proce- 

dure. Fourth, there is a constraint satisfaction process, which removes 

from consideration those nodes that are conceptually incompatible 

with nodes of higher priority. 

It is beyond the scope of this chapter to describe the conver- 

gence mechanism in detail, but we will illustrate this component 

with a simple example involving a small number of nodes. Suppose 

that the knowledge structure in Figure 7.1 is the only information 

source available and that a child asks an adult the question, "What 

is a VCR!" Suppose further that the adult assumes that none of the 

nodes in Figure 7.1 are in the common ground between the child 

and the adult. During question interpretation, this question would 

be classified as a "definitional" question (see Table 7.1). The ques- 

tion focus refers to node three in Figure 7.1. We will designate node 

three as the "entry node" in the figure structure. The arc search pro- 

cedure for definitional questions adopts a genus-differentiae frame 

that is quite familiar to people who prepare dictionary entries. This 

arc search procedure is specified as follows. 
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Definitional Arc Search Procedure 

Generate nodes that are connected to the entry node via (a) paths 

of forward Is-A arcs and (b) forward property arcs. According to this 

arc search procedure, nodes one, two, and eight in Figure 7.1 would 

be legal answers to the example definition question. These are the 

only nodes on legal paths that radiate from the entry node (that is, 

on paths of forward Is-A and forward property arcs). These three 

nodes would be articulated as follows: 

A VCR is an artifact (node one). 
A VCR is an electronic device (node two). 

A VCR allows people to play videotapes (node eight). 

All other nodes in Figure 7.1 would be illegal because they fail to 

pass the arc search procedure. Consequently, the arc search proce- 

dure for definition questions would cut down the node space from 

twenty-four possible nodes (twenty-five nodes in Figure 7.1 minus 

the entry node) to only three candidate answer nodes. The arc 

search procedure alone provides a convergence score of .  125 (that 

is, 3/24 = .125). A convergence score is simply the number of legal 

answers divided by the number of answers in the total node space. 

According to the structural distance gradient, node one would 

have a lower likelihood of being an answer than node two because 

it is more distant from the entry node (node three). If node one is 

deemed too distant from the entry node, then nodes two and eight 

would be the only nodes produced as an answer. QUEST would ulti- 

mately simulate the following answer to the question: 

Question: What is a VCR? 

Answer: A VCR is an electronic device that 
allows people to play videotapes. 

Therefore, there is a convergence from twenty-four nodes in the 

node space supplied by Figure 7.1 to only two nodes. Once again, 

it is possible to compute a convergence score that divides the num- 

ber of legal answer nodes by the number of nodes in the node space. 

Given that the entry node (node three) would not be counted, the 

convergence score would be .083 (2124). 
This example did not illustrate the subprocess of identifying 

intersecting nodes. We would need to present additional knowledge 

structures to illustrate the identification of intersecting nodes. This 

is well beyond the scope of this chapter, however. It suffices to say 

that there would be a conceptual graph structure for each informa- 

tion source. A node that is stored in many of these structures would 

be more likely to be included as an answer than a node stored in 

few structures. This subcomponent accounts for frequency effects 

in memory retrieval studies. For example, we more readily retrieve 

food items that we frequently consume because they are stored in 

many more episodic knowledge structures. 

Constraint satisfaction is not illustrated in the example either. 

The essential principle is that nodes in the node space are removed 

from consideration when they are incompatible with nodes of 

higher priority. Graesser and Clark (1985) identified the most fre- 

quent forms of incompatibilities, such as direct contradictions and 

clashes in agent's plans. 

Constraint satisfaction is also not illustrated in the example. The 

essential principle is that nodes are too technical for the child, so 

node two would be pruned from consideration. The resulting answer 

for a child would be, "Something that allows a person to play a 

videotape." The new convergence score would be -04 (1124). 

QUEST specifies an arc search procedure for each of the ques- 

tion categories in Table 7.1. We illustrated one arc search procedure 

for definition questions. The other arc search procedures follow 

the same principles. That is, once an entry node in a structure is 

located, legal answers are generated by pursuing paths of particular 

arc categories (for example, reason, manner, initiate) in particular 

directions (forward versus backward). Each arc search procedure 

has a unique ensemble of directed arc categories. There are two 
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important points that we need to make about arc search procedures 

with respect to questionnaire design. First, Graesser's previous 

research has revealed that the arc search procedures constitute the 

most robust subcomponent of the convergence mechanism (Gold- 

ing, Graesser, and Millis, 1990; Graesser, Gordon, and Brainerd, 

1992; Graesser and Hemphill, 199 1 ; Graesser, Lang, and Roberts, 

1991). Therefore, this subcomponent should be seriously consid- 

ered in questionnaire design. Second, it is important to word ques- 

tions in a manner that triggers only a single question category. Word 

stems such as how and why are polysemous in the sense that they 

suggest two or more question categories. The why stem is associated 

with several question categories-causal antecedent, goal orienta- 

tion, enablement, and expectational questions. The how stem is 

associated with quantification, causal antecedent, and instrumen- 
tal-procedural questions. A questionnaire designer might want to 

word questions in a more precise fashion that allows the respondent 

to identify the intended question category. 

Two Studies Applying 
QUEST to Questionnaire Design 

We conducted two studies to illustrate how the QUEST model can 

be used to improve survey questions. The first study measured the 

incidence of problem questions on forms and psychological tests. If 

QUEST is a useful model, it should provide a theoretical guide in 
identifying poor questions and in diagnosing particular problems 

with them. The second study assessed whether the revision of prob- 

lem questions improves the reliability of the answers to them. If 

QUEST is a useful model, it should serve as a theoretical guide in 

improving bad questions. 

Study One: Measuring the 

Incidence of Problems with Questions 

Two graduate research assistants, the second and third authors of 

this chapter, served as judges in spotting poor questions on forms 

and questionnaires. They also diagnosed the particular problems 

with each one based on the QUEST model. These graduate stu- 

dents had never conducted research on question answering; they 

were newcomers to the field of survey research. They first read a 
*umber of articles that described the QUEST model and then 

judged whether a sample of questions had particular problems. They 

achieved an acceptable level of reliability in making these judg- 

ments after a number of iterations in supplying judgments on ques- 

tions and after discussing their decisions with the first author of this 
chapter. Undoubtedly, a more perfect study would have had expert 

judges in survey methodology (see Lessler and Forsyth, this volume). 

We indeed hope to replicate this study with judges who have more 

training and experience in survey methodology. 

Sample of Forms and Questionnaires 

Our sample included five forms that are frequently used in our soci- 

ety: the 1040 income tax form (75 questions), the 1990 census form 

(102 questions), an application for graduate admission to Memphis 

State University (44 questions), an application for a job at Kinko's 
(42 questions), and a dentist intake form (74 questions). The sam- 

ple also included five psychological tests: Achenbach's child behav- 

ior checklist (154 questions), the Massachusetts alcoholic screening 

test (25 questions), Beck's depression inventory (94 questions), 

Spielberger's state-trait anxiety test (40 questions), and the Locke- 

Wallace marital adjustment inventory (15 questions). The 665 total 

questions spanned a reasonably representative sample of forms and 

questionnaires. 

Problems with Questions 

Table 7.3 presents twelve problems with questions that would be 

anticipated by the QUEST model. The table also specifies which 

of QUEST'S components are responsible for each of the twelve 

problems. It should be noted that survey researchers have previ- 

ously devised checklists and coding schemes that identify poten- 

tial cognitive problems with questions (Cannell and Oksenberg, 
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Table 7.3. Problems with Questions Explained by the QUEST Model. 

Components of QUEST Problem 

Problem with question 1 2 3 4  5 

Complex syntax 

Working memory overload 

Vague or ambiguous noun-phrase 

Unfamiliar technical term 

Vague or imprecise predicate or relative 

term 

Misleading or incorrect presupposition 

Unclear question category 

Amalgamation of more than one 

question category 

Mismatch between question category 

and answer option 

Difficult to access specific or generic 

knowledge 

Respondent unlikely to know answer 

(no information source) 

Unclear question purpose 

Note: 1 = Question interpretation 
2 = Information sources 
3 = Pragmatics 
4 = Convergence 
5 = Likelihood of problem in forms and questionnaires (mean) 

1988; Forsyth, Lessler, and Hubbard, 1992; Lessler and Forsyth, this 

volume). 

Results 

The last column of Table 7.3 lists the proportion of questions that 

have a particular problem. There were instances of all twelve prob- 

lems with questions. Whereas ,011 of the questions had problems 

in sentence syntax, .057 of the questions were amalgamations of two 

question categories. Likelihood scores for the other ten problems 

fell in between these two extremes. 

We believe that the likelihood scores shown in Table 7.3 actu- 
ally underestimate the incidence of poor questions on forms and 

questionnaires. The two judges had minimal training in survey 

research and missed many potential problems. Furthermore, most 

of the forms and questionnaires in the sample were comparatively 

good survey instruments; no doubt they were pretested and revised 

in several increments over the years. More problems would be 

expected in forms and questionnaires that are quickly constructed 

with minimal pretesting. 

We found that 21 percent of the questions in our sample had at 

least one of the problems in Table 7.3. We also found that 97 per- 

cent of the poor questions had a problem in one of the twelve areas 

shown in Table 7.3; the other 3 percent had some other problem 

identified by the judges. This result suggests that the QUEST model 

provided an exhaustive account of the problems with questions in 

surveys. However, we are not convinced that this is the case because 

our judges probably devoted little effort to identifying additional 

problems with the questions. We do not have a defensible estimate 

of the proportion of poor questions that can be handled by the 

QUEST model. 

Future Directions 

This first study provided some evidence that QUEST is a promis- 

ing theoretical guide in spotting poor questions on questionnaires. 

Judges with little training on the QUEST model can identify a 

broad range of problems with questions. It would be interesting to 

see how well QUEST would perform with judges who are more 

experienced in survey methodology. It would also be worthwhile to 

compare QUEST'S performance with alternative schemes for iden- 

tifying poor questions (Cannell and Oksenberg, 1988; Forsyth, 

Lessler, and Hubbard, 1992; Lessler and Forsyth, this volume). 

Another promising direction would be to develop computer 
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programs that automate the process of identifying ~roblems with 

questions. A particular question would be fed into the program as 

input. The program would print out a critique of the question on 

the various dimensions of the QUEST model. Some of the compo- 

nents of QUEST can indeed be automated with impressive success: 

Compkx syntax. Several syntactic parsers can evaluate questions 

on syntactic complexity (Allen, 1987; Winograd, 1983). 

Unfamiliar technical terms. There are large computer lexicons 

with thousands of words and their frequencies in the English 

language. Technical terms would have very low frequencies or 

would not be included in the lexicon. 

Vague predicates. Computer lexicons can also identify verbs, 

adjectives, and adverbs that may be perceived as imprecise, 

vague, or ambiguous. 

Working memory overload. Programs are available to measure the 

working memory load as questions are interpreted word by 

word (Just and Carpenter, 1992). 

Presuppositions. There are programs that generate lists of pre- 

suppositions behind questions based on semantics (Brady and 

Berwick, 1983). 

Question categories. QUEST can identify question categories on 

the basis of the question stem and the semantics of the ques- 

tion content. 

Thus, the existing computer technology has a good start in han- 

dling most of the problems with questions listed in Table 7.3. The 

greatest barrier lies in components that involve massive amounts of 

world knowledge, pragmatics, and the computation of particular 

discourse referents. However, there has even been some modest 

progress on these fronts when there are restricted conceptual 

domains such as air travel or restaurant scripts (Bruce, 1982; Cohen, 

perrault, and Allen, 1982; Dahlgren, 1988; Schank and Abelson, 

1977). We believe that it is not too early to build a computer tool 

that assists the survey researcher in the process of identifying bad 

questions. 

Study Two: Revising Poor Questions 

We investigated whether revising poor questions would produce 

more reliable answers. A sample of sixteen poor questions was 

selected from the five forms in study one. The sixteen questions had 

one or more of the twelve problems noted in Table 7.3. These were 

designated as original (0) questions. For each question, a revised (R) 
version was constructed that attempted to remove the question's 

problematical feature. For example, paraphrases or definitions were 

supplied for technical terms. Questions with complex syntax were 

revised in a fashion that simplified the syntactic composition. Ques- 

tions that suggested multiple question categories were tuned to focus 

on a single category. Questions with vague referents were rewritten 

to clarify them. The following are the original and revised wordings 

of two questions from a dentist intake form. 

Dental insurance with your employer? (0) 
If you hold dental insurance with your employer, 

what is the name of the insurance company? (R) 
Physician's name? (0) 

What is your personal physician's name? (R) 

Forty college students at the University of Memphis answered the 

sixteen questions on four occasions during one-hour sessions. In half 

of the observations, a subject answered the two original questions 

before the two revised questions (that is, OORR); in the other half 

of the observations the two revised questions preceded the two 
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original questions (RROO). The two sequences (OORR and 

RROO) were counterbalanced across subjects and questions. The 

booklet had four cycles of sixteen questions, so each subject 

answered sixty-four items in all. The subjects were instructed to 

answer the questions as accurately as they could. 

Results 

The critical dependent measure was an answer change score. The I 

score was the likelihood that the subject's answer to the nth occur- 

rence of a question differed from the first occurrence of the ques- 

tion (where n = 2,3,  or 4). The answer change score would be O if I 
a question yielded perfectly reliable answers. Higher scores reflect 

less reliable answers, with a maximum value of 1. If the initial ques- I 
tion is a good question, then the subjects should answer it correctly 

l 

and stick with that answer. If the initial-question is a poor question, 

then subjects should be fuzzy about formulating an answer to it and 

tend to change their answer on subsequent occasions. In sum, the 

answer change scores should be higher for the OORR sequence 

than for the RROO sequence. 

The pattern of data was consistent with our expectations. The 

mean answer change scores for the OORR sequence were -09, .25, 

and .27 for replications 2,3, and 4, respectively; the corresponding 

scores for the RROO sequence were .07, .21, and .20. We performed 

a 2 (sequence) x 3 (replication) analysis of variance on the data in 

order to assess these differences statistically. The mean answer 

change scores were higher in the OORR sequence than those in the 

RROO sequence, .2 1 versus .16 but the effect was not quite signif- 

icant in a one-tailed test, F(1,39) = 2.70, P < .06. There were sig- 

nificant differences across replications, with means of .08, .23, and 

.24 in replications 2,3, and 4, respectively, F(2,78) = 49.38, P < .01. 

Clearly, the biggest difference was between replication 2 and 3, 
when there was a shift from the original forrn to the revision or vice 

replication. These data are consistent with the conclusion that the 

revised questions produced more reliable answers than did the orig- 
inal quest ions. 

Future Directions 

The second study demonstrated that QUEST furnishes some guid- 

ance in writing more reliable questions on forms, surveys, and ques- 

tionnaires. The sample of sixteen poor questions was revised under 

the guidance of QUEST and these revisions produced more reliable 

answers. One direction for future research is to focus on the particular 

problems in Table 7.3 one at a time and to explore the different 

rewording to correct each problem. Of course, the fact that the revised 

questions were more reliable than the original questions does not 

mean that the revised questions were more valid. Additional research 

needs to be conducted to confront the thorny problem of validity. 

One of the virtues of QUEST is its detailed, analytical guidance 

in revising questions. Survey researchers sometimes can spot a poor 

question but lack a theoretical foundation for diagnosing the prob- 

lem. Alternatively, they may diagnose a problem correctly but rely 

on intuitions in formulating an improvement. The analytical detail 

of QUEST provides a principled foundation for diagnosing and 

repairing questions. 

As discussed earlier in this chapter, the act of repeating ques- 

tions on a questionnaire is a violation of pragmatic conversational 

norms. Both the question and the respondent's answer are already 

in the common ground when the respondent receives the question 

a second, third, or fourth time. Some respondents may change the 

answer on the successive occasions in an effort to provide more 

informative answers. We acknowledge that Study Two breached the 

rules of QUEST'S pragmatic component. However, this problem 

would presumably influence the original and revised forms of the 

questions to the same degree. Therefore, the awkward pragmatic 

setting should not invalidate the results that we have reported. 
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Conclusions 

A frequent phrase in scientific circles is that there is nothing more 

practical than a good theory. In this chapter we hope we have pro- 

vided proof of this wisdom. The theoretical foundation of QUEST 

has proven to be useful in identifying, diagnosing, and repairing 

poor questions on questionnaires. Although the utility of QUEST 

cannot be fully evaluated until someone tests it more rigorously on 

a larger sample of forms, surveys, and questionnaires, we are never- 

theless encouraged by our initial foray into the survey world. 

Other Methods for Determining 
Cognitive Processes 



Cognitive Interviewing Techniques 
In the Lab and in the Field 

Theresa J. DeMaio and Jennifer M. Rothgeb 

C ognitive interviewing techniques have been gaining popularity 

in recent years as a way to improve the quality of the data col- 

lected by questionnaires. These methods involve getting input from 

respondents about their response formulation processes. The model 

frequently used to study the process (Tourangeau, 1984) involves 

four stages: comprehension, retrieval, judgment, and response. By 

getting respondents to talk about how they understand questions, 

recall information, decide upon its relevance, and formulate answers, 

survey researchers can learn about problems with the questions they 

put on their surveys. 

Cognitive methods are generally viewed as laboratory methods. 

Respondents provide detailed information as a result of probing 

either during the interview (referred to as concurrent methods) or 

immediately after it (referred to as retrospective methods). Our view 

is that cognitive methods need not be restricted to the laboratory. 

Carefully designed questions that elicit information relevant to the 

four stages of response formulation can be incorporated as part of 

respondent debriefing for a field test. In this chapter, the purpose 

and application of cognitive techniques are discussed in both set- 

tings: the lab and the field. Using examples from research that has 

been conducted by the Census Bureau, we attempt to demonstrate 

the flexibility of cognitive techniques. 

The methods discussed in this chapter are those from which 
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information is obtained directly from the respondent and used to 

identify problematical concepts, terminologies, and so on. Other 

methods, such as interactional analysis (coding of interviewer- 

respondent behavior) discussed in Part One of this book use more 

indirect assessments to identify problems with a set of questions. For 

example, a question that produces a significant number of requests 

for clarification in the actual field setting indicates that respondents 1 

may be having difficulty with the response formulation process. 

Cognitive thinkalouds and respondent debriefing, however, offer 

the added benefit of providing information about the source of the 

problem as well as information about its existence. 

In the first part of this chapter, we discuss cognitive interviews 

in the laboratory and give examples of the wide range of ways in 

which we have implemented them. Next, we discuss respondent 

debriefing as a method for taking the laboratory out into the field. 

Finally, we present concluding remarks about the ways in which the 

two methods complement each other. 

In the Laboratory: Cognitive Interviews 

As Forsyth and Lessler ( 199 1 a) have noted, cognitive laboratory I 
techniques have come to mean a set of tools used to study the 

response process and identify the errors that may be introduced dur- 

ing the process. The goals are to understand the thought processes 
i 

employed in answering survey questions and to use this knowledge 

to construct, formulate, and ask better survey questions. These 

techniques can determine whether question wording communicates 

the objective of the question and quickly identify problems such as 

redundancy, missing skip instructions, and awkward wording with 

only a few interviews and can provide information on sources of 

response error that are usually unseen by the interviewer and the 

survey practitioner. In addition to identifying the errors, cognitive 

techniques often provide information toward a solution to the 

problem. 

Forsyth and Lessler ( 199 1 a) discuss a whole repertoire of cogni- 

tive laboratory techniques. As noted elsewhere (DeMaio and oth- 

ers, 1993), the Census Bureau's adaptation of cognitive interviews 

involves concurrent thinkaloud interviews with probing questions, 

confidence ratings, and requests for paraphrasing incorporated into 

the session. Concurrent thinkaloud interviews are one-on-one inter- 

views in which the respondents describe their thoughts while 

answering questions. Respondents are instructed before beginning 

to "think out loud" and the interviewer guides them during the 

interview by reminding them to ''tell me what you are thinking" or 

"say more about that." 

Thinkaloud sessions are often used to identify difficulties in ques- 

tion comprehension, misperceptions of the response task, types of 

recall strategies used, and reactions to sensitive questions. 

Within the overall framework of the thinkaloud interview, the 

other methods-probing questions, confidence ratings, and para- 

phrasing-are used as necessary to gain a complete understanding 

of how respondents accomplish their task. These additional tech- 

niques focus on one or more aspects of the response formation 

process. Probing questions are used when the information provided 

by the respondent during the thinkaloud is incomplete and the 

researcher wants to find out such information as how respondents 

chose among response choices or how they interpreted reference 

periods or a particular term. In paraphrasing, respondents are asked 

to repeat the question in their own words. This permits the 

researcher to examine whether the respondent understands the 

question and interprets it in the manner intended. Paraphrasing 

may also reveal better wordings for questions, for example, if differ- 

ent respondents consistently use the same terminology. Confidence 

ratings attempt to identify questions that respondents find difficult 

to answer by having them rate their level of confidence in the 

answer they have provided. The theory is that low confidence rat- 

ings are often the result of lack of knowledge (especially among 

proxy respondents) or a difficult recall task. However, the literature 
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concerning the correlation between confidence ratings and accu- 

racy of responses to the survey questions is mixed. 

Operational Issues Related to Cognitive Interviews 

For any   articular research study, the protocol that outlines the spe- 

cific probing and other supplemental questions is developed by 

means of an expert appraisal conducted by the professional research 

staff assigned to the project. The staff members use their expertise 

to suggest potential questionnaire problems and develop a protocol 

that elicits information to allow them to evaluate the extent to 

which these or other problems are encountered by respondents. The 

staff also conducts the cognitive interviews. Subjects are recruited 

differently depending on the nature of the survey. For surveys of 

establishments, respondents from the survey universe are selected 

by subject matter specialists and contacted with a request that they 

participate in research on the questionnaire. For household surveys, 

participants are solicited through pamphlets, newspaper advertise- 

ments, or contact with groups or activities that are related in some 

way to the questionnaire's subject matter. Household respondents 

usually receive a token monetary compensation for their time and 

travel expenses. 

The location of the interviews varies according to the purpose 

of the research and the needs of the respondent. Interviews for 

establishment surveys are usually conducted at the establishment to 

allow respondents access to any records they may need to refer to. 

The establishments may be local or in geographical areas where 

there are known or suspected problems with the questionnaire. 

Interviews with household respondents are generally conducted in 

the local area, either in the Census Bureau's cognitive laboratory 

facility, at respondents' homes, or in central locations convenient 

to respondents. Interviews are usually audiotaped with the respon- 

dent's permission and interviews conducted in the laboratory are 

also videotaped if the respondent agrees. The audiotapes are used 

when summaries of the interviews are written and the summaries 

serve as the basis for preparing a research report. 

These are the Census Bureau's general procedures for cognitive 

interviews. In the remainder of this section of the chapter, we will 

describe three applications, including both the procedures and the 

results. These examples are meant to demonstrate the variety of sit- 

uations that can be accommodated through cognitive interviews. 

The first describes a relatively simple example of cognitive inter- 

views for the Tobacco Use Supplement, a short interviewer-admin- 

istered supplement to the Current Population Survey. The second 

presents research on the Continuing Survey of Food Intakes by 

Individuals, in which teams of interviewers are needed for the cog- 

nitive interviews because of the complexity of the personal inter- 

viewing procedures. The third discusses pretesting on the Schools 

and Staffing Surveys, a series of self-administered questionnaires 

involving school administrators, principals, and teachers. 

i Simple Interviewer-Administered Questionnaire 

The Tobacco Use Supplement to the Current Population Survey, 

sponsored by the National Cancer Institute, was conducted by the 

Census Bureau in September 1992. It was an interviewer-adminis- 

tered questionnaire with approximately one-quarter of the inter- 

views conducted in person and three-quarters over the telephone. 

It is a relatively simple questionnaire in terms of content and 

administration, with an average length of six minutes. Cognitive 

interviews were conducted in early 1991 to gain in-depth insights 

about respondent problems with the draft questionnaire. This was 

particularly important because there was a large battery of attitudi- 

nal items that were newly developed and had never been tested. 

Five staff members from different divisions in the Census Bureau 

carried out the interviews. They were all professional staff, some 

from the research area and others with more operational experience. 

All were familiar with standard interviewing practice; some were 

experienced in conducting cognitive interviews while others were 

using the technique for the first time. As a group, they decided 

on goals for the interviews and developed a protocol that out- 

lined questioning techniques and suggested probing questions. The 



Cognitive Interviewing Techniques ................................... 

protocol included follow-up probes to determine how respondents 

interpreted specific reference periods (for example, "in the past 

year"), how they interpreted specific terms (for example, "fairly reg- 

ularly"), and how confident they felt about their answers to such 

questions as how old they were when they first started smoking. 

The questionnaire included separate sections for current smok- 

ers, former smokers, and people who had never smoked. All three 

respondent types were recruited to test all the questions and also to 

examine whether the attitudinal questions (asked of everyone) were 
problematical for any of the three groups. Twenty-one respondents 

were interviewed in all. All interviews were conducted in the lab- 

oratory facility. Permission was secured from all respondents for both 

videotaping and audiotaping. Interviewers generally followed the 

protocol, using the standard probes that had been developed. In 

addition, the specific content of respondents' answers required that 

some unique probes be used to obtain a full understanding of the 

answers and the problems the respondents may have had in 

responding. After each interview was conducted, the interviewer 

prepared a detailed item-by-item summary of the interview. 
The final report (DeMaio and others, 1991) included an item- 

by-item review of each section of the questionnaire, recommenda- 

tions for modifications, and the original interview summaries as an 

attachment. These summaries were very persuasive in alerting the 

sponsor to the problems with the draft instrument. Cognitive inter- 

views revealed several types of weaknesses in the questionnaire. 

Awkward or ambiguous question wording. One question asked, 

"How many times during the past twelve months have you 

stopped smoking for one day or longer?" The intent of this 

question was to measure attempts to quit smoking. However, 

the question was not always interpreted this way. Several 

respondents included instances when they had not smoked 

for at least one day because of illness, excessive drinking the 

previous day, or other extraneous circumstances. The revised 

version makes the intent clearer, asking specifically, "How 

many times during the past twelve months have you stopped 

smoking for one day or longer because you were trying to quit 

smoking?" 

2. Variability in respondents' interpretations of concepts. One ques- 

tion asked for the respondent's opinion about distribution of 

free cigarettes and tobacco samples on public property. There 

were many varied interpretations of "public property," ranging 

from streets, parks, and government buildings (which are in 

fact ~ubl ic  property) to shopping malls, grocery stores, and 

movie theaters (which are not). It was ultimately decided 

that the concept of public property was not crucial to what 

the sponsor was trying to measure and the term was deleted 

from the auestion. 

3. Inadequate or unnecessary response categories. One question 

asked respondents to report the rules about smoking in their 

homes using the following categories, "No one is allowed to 

smoke anywhere in my home," "Smoking is occasionally 

allowed," and "Smoking is permitted anywhere in my home." 

Respondents had problems with the middle category because 

it mixed the dimensions of place and time. Some thought it 

referred to particular occasions-like a party, when normally 

nonsmoking residents would permit smoking. Others thought 

it meant that smoking was allowed in parts of the house but 

not others (for example, the children's bedrooms). The mid- 

dle response category was revised to read: "Smoking is allowed 

in some places or at some times." 

4. The need for screener questions. One question asked about 

smoking policies in particular areas of a respondent's work 

site, including private offices, lounge areas, cafeterias, and so 
on. All respondents who had previously reported working 

were asked this question. However, respondents who worked 

at home or drove buses could not answer because the question 

was not applicable to them. People in situations like these 

had to be screened out of the question. 
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After the report on the results of the cognitive interviewing was 

distributed, questionnaire revisions were negotiated with the spon- 

sor. The recommendations resulting from the cognitive research led 

to some clarifications in question wording, some minor changes, 

such as rearrangement of phrases within a question, revision of one 

entire section (on smoking policies in the respondent's workplace), 

and omission of some attitudinal items in the questionnaire. 

Complex Interviewer-Administered Questionnaire 

The Continuing Survey of Food Intakes by Individuals (CSFII) is 

a twenty-four-hour dietary recall survey sponsored by the U.S. 

Department of Agriculture's Agricultural Research Service. It has 

been conducted seven times since 1965 under contract with private 

sector research firms. In 1992, the Census Bureau undertook re- 

search to revise the dietary recall section of the questionnaire for 

the survey, which also collects other health-related information. 

The questionnaire averages forty-five minutes in length and is 

complicated to administer. It includes a complex matrix format and 

also requires the interviewer to refer to a separate document to find 

specific follow-up questions needed for each individual food item 

reported. Because of the complexity of the interviewing procedures, 

our strategy for conducting cognitive interviews was altered. We 

conducted the interviews in two-person teams; one person served 

as the "nutrition" interviewer and the other as the "cognitive" inter- 

viewer. The first person administered the questionnaire as it was 

designed, the second reminded the respondent to think aloud 

throughout the session and asked probing questions as necessary. 

We felt that this modification of the more common way of con- 

ducting cognitive interviews was necessary because the amount of 

writing and referring to different materials would prevent a single 

interviewer from concentrating on what the respondent was saying. 

Because the questionnaire collects different levels of detail about 

foods depending on whether the respondent is the meal preparer, 

two categories of respondents were recruited: people who consid- 

ered themselves to be meal preparers and people who did not con- 

sider themselves to be meal preparers. Interviews were conducted 

at the cognitive laboratory facility, at the local high school, and at 
homes. Interviews lasted approximately two hours. All 

were audiotaped; those conducted at the laboratory were video- 

taped. 
Five researchers conducted the interviews, alternating between 

the role of nutrition and cognitive interviewer. A total of seventeen 

interviews were conducted in two phases. Six interviews were con- 

ducted in the first phase and eleven in the second. Conducting the 

interviews in two phases allowed for testing the questionnaire once, 

making revisions, and then testing the revised questionnaire. 

The contribution of cognitive interviewing to the revision of 

the questionnaire (also noted in DeMaio, Ciochetto, and Davis, 

1993) can best be demonstrated by the changes in the food recall 

question. This was the first question in the questionnaire. It asked, 

"Now think about all of the foods and beverages you had yesterday, 

that is, beginning after 12:OO A.M. midnight. Starting with the first 

time you ate or drank something yesterday, at about what time did 

you begin eating or drinking this?" This question was followed by 

questions about the name of the eating occasion and the person 

with whom the food was eaten. It was not until the fourth question 

that respondents were asked what they had actually eaten. By focus- 

ing on time, this first question imposed a chronological recall strat- 

egy on respondents. It was revised to focus on the foods by using a 

free recall that allowed respondents to retrieve information by what- 

ever method they wished. The revised question, which was tested 

in cognitive interviews, was, "Tell me everything you had to eat or 

drink yesterday, from midnight to midnight. Include everything 

eaten at home or away-even snacks, coffee breaks, or alcoholic 

beverages. " 
The interviews demonstrated that the second approach was 

more successful than the first because respondents did not naturally 

adopt a strictly chronological approach to their food reporting. Most 
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frequently they used the activities of the previous day as cues and I 

then thought about what they had eaten and at what time. 

Although this frequently resulted in chronological reporting, the I 

time of day was not the recall stimulus. Other respondents thought 

primarily in terms of meals and reported their "meals" and then 
their "snacks." The revised question and many of the other recom- I 
mendations for change that we made were incorporated in the 

1994-96 CSFII, which is being conducted by a private research firm. 
Our success with this question in the cognitive interviews led us 

I 
I 

to wonder if the thinkaloud approach had affected the results. 

Because the survey will ultimately be carried out under standard 

interviewing conditions, developing a question that works well only 

in cognitive interview settings would not be very useful. We con- 

ducted a small experiment (Davis and DeMaio, 1993) in which ten 

subjects were interviewed using standard interviewing techniques 

and another ten were instructed to think aloud. Interviews were 

conducted using our recommendations for changes to the CSFII 

questionnaire. Using the number of food items reported as a crite- 

rion of completeness, we found no differences. O n  the surface, this 

is comforting for the survey sponsor; however, the number of cases 

was small and the wording of the question led respondents naturally 

to think in a more detailed, stream-of-consciousness manner than 

do standard survey questions. More research is needed to find out 

how well results of cognitive interviews translate when the ques- 

tionnaires are implemented in the field. 

Self -Administered Questionnaire 

The Schools and Staffing Survey (SASS) is a relatively new set of 

integrated surveys sponsored by the National Center for Education 

Statistics (NCES). The survey involves self-administered ques- 
tionnaires sent to various sectors of the educational system, includ- 

ing public school districts, public and private school administrators, 

public and private schools, and the teachers in the schools. The sur- 

vey was most recently conducted in 1993-94 and is scheduled to 

continue to be conducted at five-year intervals. The research 

described here involved the public school questionnaire, which is 

sent to school principals. 
Because the questionnaire is self-administered, issues of presen- 

tation and comprehension come into play. We have found the con- 
current thinkaloud technique to be very useful in discovering which 

parts of the questionnaire respondents read and how they move 

around from question to question in addition to helping us learn 

how they comprehend and answer the questions. The respondents 

are asked to read aloud as they go through the questionnaire and 
the researcher probes for clarification as necessary. 

For the public school questionnaire, three staff members con- 

ducted the interviews. Because one of the goals of the research was 

to understand the reasons for high rates of inconsistency with other 

data sources for particular questions, geographical areas of the coun- 

try with high problem rates were used. Schools with reporting prob- 

lems and those without any previous experience with the 

questionnaire were selected for interview within those areas. Staff 

traveled to the five Midwestern states that had the highest failure 

rates in one section of the 1990-91 survey. The interviews were 

conducted during the school day and respondents were not paid. 
Twenty interviews were conducted and all were audiotaped. Writ- 

ten summaries were then prepared. 

The results were enlightening. These states had been selected 

because their counts of students and teachers reported in the sur- 

vey were highly discrepant with other data collected by the NCES. 
The cognitive interviews showed that a reason for the discrepancy 

was that respondents did not understand one of the most basic con- 

cepts of the survey: they did not understand which school they were 

supposed to report for (see Jenkins, 1992). Several explanations for 

the misunderstanding were uncovered. First, the address label that 

contained the name of the school in sample was located sideways 

on the front page of the questionnaire and many respondents did 

not turn the questionnaire to look at it. Second, the failure to 

notice the school named on the label combined with another fac- 

tor, the spatial arrangement of the schools in the principal's district. 
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For many of the small school systems that were visited, the district 

included only two or three schools, all housed in one building or in 

separate buildings located very close together. As a result, there was 

some ambiguity about what actually constituted the principal's 

school. These schools typically contained different age ranges (that 

is, elementary, middle, high school) and other questions, which fre- 

quently referred to grades K-12, could be interpreted in such a way 

as to be consistent with multiple meanings of the term "school." 

Third, some respondents in these school systems simply had a dif- 

ferent idea of what their school should be. Respondents who were 

principals of both the middle school and high school portions of the 

school system, for example, did not believe they should be reporting 

for only a portion of their jurisdiction. Again, the continual refer- 

ences to grades K-12 reinforced the thought that the questionnaire 

really sought information about their entire area of supervision. 

The cognitive interviews also offered insights into problems with 

the questionnaire that related more directly to its self-administered 

mode (see Jenkins and Dillman, 1993). This research, as well as 

cognitive research on other SASS questionnaires, has greatly helped 

us understand how respondents follow skip instructions and inter- 

pret questions that do not apply to them. The research is relevant 

to the evaluation of edit rules used in situations when the informa- 

tion on completed questionnaires is inconsistent. It also serves as a 

strong basis for trying to improve the format of skip instructions to 

make them easier to follow. Based on this research, we have devel- 

oped a series of alternative skip instructions and hope to do both 

cognitive interviews and field tests to evaluate them in a more sys- 

tematic way. 

In the Field: Respondent Debriefing 

The term respondent debriefing refers to follow-up questions in a field 

test interview to gain a better understanding of how respondents 

interpret the questions asked of them. The technique was originally 

used many years ago (Belson, 1981) but has gained in popularity 

more recently (Campanelli, Martin, and Rothgeb, 1991; DeMaio, 

1983; Fowler and Roman, 1992; Oksenberg, Cannell and Kalton, 

1991; Esposito and others, 1992; Martin and Polivka, 1992; and 

Nelson, 1985.) The technique is sometimes referred to in the liter- 

ature as special probes (Oksenberg, Cannell, and Kalton, 1991 ) or 

frame of reference probing (DeMaio, 1983). 

The primary objective of respondent debriefings is to determine 

whether concepts and questions are understood by respondents in 

the way in which the survey designers intended. Respondent 

debriefings can also be useful in determining the reason behind the 

misunderstandings. Sometimes respondent debriefings show that a 

particular question is irrelevant or unnecessary and does not need 

to be included in the final questionnaire. Conversely, it may be dis- 

covered that additional questions should be included in order to 

operationalize better the concept of interest. Finally, the data may 

show that concepts or questions cause confusion or misunderstand- 

ing about intended meaning. In any of these cases, changes can be 

incorporated into the final questionnaire. 

Respondent debriefings are sometimes likened to taking the lab 

to the field. In some instances it is difficult to recruit the target pop- 

ulation for a subset of questions in the cognitive laboratory because 

of the geographical location of the laboratory or the scarcity of the 

population of interest. By administering respondent debriefing dur- 

ing a field test, the targeted universe for a set of questions can be 

identified as the interview progresses and the appropriate debrief- 

ing questions administered. Respondent debriefing also allows prob- 

ing for understanding of survey questions and concepts from a more 

representative sample of persons than does laboratory interviewing 

because there is a greater degree of sample selectivity with labora- 

tory participants than with field test participants. 

Respondent debriefing can provide a quantitative method of 

evaluating problematical areas of the questionnaire. This quan- 

tification enables objective documentation of the existence of a 



Cognitive Interviewing Techniques 19 1 ........................................ 

problem and its magnitude. In a small-scale pretest, respondent 

debriefing questions are usually asked of all respondents. For large 

pretests (and also perhaps for the survey itself), samples of respon- 

dents are sometimes administered the debriefing questions. Target 

populations for debriefing questions are usually determined by spe- ' 

cific paths taken during the interview. To reduce respondent bur- 

den and decrease interview costs, a random sample of respondents 

can be selected. If there are debriefing questions to be asked of a 

rare segment of the population it may be necessary to debrief all 
households with rare characteristics to ensure that enough cases are 

obtained to facilitate analysis. It is also desirable to select randomly 

within households the eligible sample person about whom the 

debriefing questions will be asked. This may be manageable in an 

automated interviewing environment but too burdensome for a 

paper-and-pencil interview. A simpler procedure (but one from 

which generalizations cannot be made) is to select the first sample 

person within a household who meets the target population criteria. 

A critical aspect of a successful respondent debriefing is that the 

right questions must be asked. Question designers and researchers 
must have a clear idea of potential problems in order to develop good 

debriefing questions. Ideas about potential problems can result from 

the findings of laboratory interviews conducted before the field test, 

from analysis of data from a previous round of the survey, from care- 

ful review of questionnaires, or from observqtion of earlier interviews. 

Open-Ended Debriefing Questions 

Several different methods for developing the questions are avail- 

able. One is to repeat the response back to the respondent, who is 

then asked an open-ended question intended to determine how he 

or she developed his or her response. For example, in 1991 the Cen- 

sus Bureau, with consultation from the University of Massachusetts 

Survey Research Center, conducted a small field test (135 persons 

were interviewed) of the Leisure Activities Survey. During the field 

test respondents were asked if they had read any short stories, 

novels, or poetry in the last year. As part of the respondent debrief- 

ing, they were asked to describe the material they had read. Inter- 

viewers recorded the verbatim responses, which then had to be 
1 

, coded for quantitative analysis. In this example, the content of the 
reading material was coded to determine whether it fit the defini- 

tion being requested (that is, if it was fiction or nonfiction). The 
I data indicated that over 20 percent of the books named were found 

by the probing questions to be works of nonfiction, such as histo- 
I 
I 

I ries, biographies or self-help books, suggesting that there was a sig- 

I nificant problem among survey respondents concerning the true 

definition of a novel or short story (Fowler and Roman, 1992). 

Closed-End Structured Debriefing Questions 

Another method used in developing questions is to develop struc- 

tured closed-end questions that determine how certain words or 

phrases are understood and whether the "questions, definitions and 

instructions proposed for a questionnaire convey the frame of ref- 

erence desired" (DeMaio, 1983). With closed-end questions, quan- 

titative data are readily available as soon as the information is 

keyed. 

Vignettes 

One type of structured question is the vignette, which presents a 

hypothetical situation and asks respondents how to classify it based 

on their interpretation of the concept. In the testing of alternative 

questionnaires during the recent redesign of the Current Popula- 

tion Survey (CPS), vignettes were used to determine how respon- 

dents interpreted the concept work. They were provided with 

scenarios describing various work and nonwork activities. The 

introductions and actual questions asked of the respondents were 

varied to reflect the different wording of the question in the differ- 

ent versions of the questionnaire. After they read the scenarios, 

respondents were asked "Would you report him (her) as working 

last week, not counting work around the house?" or "Would you 
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report him (her) as working for either pay or profit?' According to 

Martin and Polivka (1992), the vignette analysis provided infor- 

mation about particular problems of comprehension and interpre- 

tation and permitted insights into the conceptual structure that 

underlies respondents' classifications of different situations; it also 

"permitted comparisons of the relative restrictiveness or inclusive- 

ness of respondents' interpretations of key survey concepts under 

different versions of a question." 

Direct Probing Questions 

Respondent debriefing can also be used to ask respondents directly 

how they interpret and define terms to determine if their definition 

is consistent with the intent of the survey designers. For example, 

in alternative questionnaires tested during the redesign of the CPS 

questionnaire, persons who were identified as multiple jobholders 

were asked several questions about their main job and the others 

separately. The definition of "main job" was never provided. To 

determine if the understanding of the term was consistent with the 

survey definition, a respondent debriefing question was administered 

in which respondents were directly probed as follows, "You men- 

tioned earlier that you had more than one job. How did you decide 

which job was your main job!" Results indicated that only 63 per- 

cent of respondents shared the definition of main job as being the 

"job worked at the most hours" (Esposito and others, 1992). Based 

on these results, a definition of "main job" was included in the re- 

designed questionnaire. 

Operational Issues 

It is often necessary to restrict respondent debriefing to only a few 

problem questions or concepts or the debriefing becomes too tax- 

ing for the respondents. As when developing the probing questions 

themselves, an in-depth knowledge of the survey questionnaire and 

its problems is necessary in order to determine which questions 

should be probed. 

The mode of data collection for the survey can also affect the 

complexity of a respondent debriefing questionnaire. If a pretest 
I interview is conducted through automated means (CATIICAPI), 
I 

I the specific set of debriefing questions selected can vary depending 

I on which paths are taken during the interview. For example, 

I debriefing questions intended to probe respondents' understanding 
of "main job" can be programmed to show up only on the screen for 

I 

respondents who report that they are multiple jobholders. Paper- 
1 

and-pencil questionnaires are less easily manipulated. When previ- 
1 
I ous responses or interviewer check items have to be reviewed in 

order to choose appropriate respondent debriefing questions, a less 

complicated scheme for targeting respondents with specific charac- 

teristics is necessary. 

Respondent debriefings are usually conducted at the end of the 

interview so the content of the debriefing questions does not bias 

responses to later questions. (This is especially necessary if there 

I will be intensive probing of particular questions.) During the tran- 
I 

sition from the pretest questionnaire to the respondent debriefing 
questions, the respondents must be informed that their role is 

changing. An introduction to the debriefing questions is desirable. 

It should be explained that they will now be asked additional ques- 

tions in an effort to improve the questionnaire and that they will 

be acting as informants rather than as respondents (see Oksenberg, 

Cannell, and Kalton, 1991). 

This transition is sometimes difficult for interviewers to accom- 

plish. Respondent debriefing questions attempt to tap into the cog- 

nitive processes associated with response formulation and 

interviewers are not generally familiar with such a process. They 

sometimes find it awkward to ask debriefing questions (Fowler and 

Roman, 1992). To alleviate their discomfort, some time should be 

spent discussing the respondent debriefing questions and their pur- 

pose during interviewer training for the field test. 

When designed properly, the results of respondent debriefing 

can provide information about the sources of the problems with 
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questions whereas other question evaluation methodologies used in 

a field test (such as behavior coding and interviewer debriefing) do 

not. In addition, debriefing data may reveal problems not evident 

in response distribution analysis. For example, as mentioned earlier, 

the respondent debriefing results indicated that nearly 40 percent 

of respondents did not understand "main job" in the way intended 

by survey designers. There was essentially nothing in the results of 

other question evaluation methodologies used that indicated such 

a misunderstanding (see Esposito and others, 1992). This is an 

example of what could be termed silent misinterpretation. Without 

debriefing probes, it might never be detected. 

Conclusion 

The two methods described in this chapter-cognitive laboratory 

interviews and respondent debriefing-have the same goal: to pro- 

duce information about cognitive processes that respondents use to 

respond to survey questions. This information is valuable for revis- 

ing questionnaires to improve the quality of the data collected. The 

two methods take very different approaches to obtaining this infor- 

mation, however, and are used at different stages of the question- 

naire pretesting process. 

Cognitive interviews are fairly unstructured in their probing con- 

tent and are conducted with small numbers of respondents. They 

are also flexible. Researchers can do a round of interviews, revise 

the questionnaire, and quickly do another round of interviews. 

Because of the small scale and unstructured nature of the research, 

however, the results are not generalizable to a larger population. 

In contrast, respondent debriefing is structured and is conducted 

on a larger scale as part of a field pretest. It is designed to yield re- 

sults that are more generalizable than those obtained through lab- 

oratory interviews. Because of the large sample sizes used in field 

tests, respondent debriefing can also provide information about rare 

situations that are not likely to occur in a small number of cogni- 

1 tive interviews or that are difficult to recruit for. In order for respon- 
I dent debriefings to be effective, however, researchers need to have 
I 

hypotheses about cognitive sources of problems with the question- 
( 

*sire in order to formulate good structured debriefing questions. 
1 

Cognitive interviews actually provide information that can be used 

I for developing structured debriefing questions. 
I From this chapter's discussion it is easy to see that the two tech- 
1 niques are complementary. From the descriptions of the techniques 

i we used, the ways in which the techniques are implemented, and 

the resulting questionnaire revisions, it is clear that cognitive sci- 

I ence is making significant contributions to the field of survey 

research. In our case, these contributions specifically relate to ques- 

tionnaire development. 
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interviewing with draft questionnaires before conducting the 

National Health Interview Survey pretest since 1985 (for example, 

Willis, Royston, and Bercini, 1991). Our research program, in 

which we collaborate with university and research center scientists, 

also began around 1985 (Jobe and Mingay, 1989). 

The cognitive aspects of the survey methodology movement have 

identified many principles of response error and helped develop meth- 

ods to employ in survey design research (for reviews, see Jobe and 

Mingay, 1991; Jobe, Tourangeau, and Smith, 1993). But a great deal 

remains to be learned about how cognitive characteristics vary across 

different populations. Knowledge about the cognitive capabilities of 

a population is valuable when evaluating a proposed survey because 

such knowledge moderates the use of general cognitive principles. 
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Many studies suggest that certain cognitive capabilities among 

older people (aged 65+) are different from those of younger people 

and that these differences can affect the quality of survey responses. 

Excellent reviews of the cognitive problems of the aging can be 

found in Rybash, Hoyer, and Roodin ( 1986) and Kausler ( 199 1 ). 
These sources and others report that older people usually have more 

difficulty performing many cognitive tasks than younger people. In 

general, older people are less educated than younger people and 

have less recent experience at performing cognitive tasks such as 

answering a survey question. They are more likely to have health 

problems and may fatigue easily with their cognitive performance 

suffering as a result. Similarly, because sensory impairment increases 

with age (for example, Havlik, 1986), the cognitive performance of 

older people may be lower than that of younger people simply 

because they do not see and hear as well as younger adults. Many 

people age in a healthy fashion but are cut off from other people 

because of the death of friends and family; as a result they may be 

less motivated to perform memory tasks. Thus, for a variety of rea- 

sons an older subject might be expected to react differently than a 

younger person to some questions (Rogers and Herzog, 1992). 

Survey researchers have known for a long time that age is rele- 

vant to survey responding. For example, Herzog and Rogers (1988) 

and DeMaio ( 1980) have shown nonresponse bias; in the former 

study response rates declined linearly with age. Studies on response 

accuracy are :nixed, with some showing large biases (for example, 

Cannell, Fiii .., r, and Bakker, 1965; Sudman and Bradburn, 1974b). 

Other studies show less bias: Rogers and Herzog (1987) found little 

age differences for responses checked against administrative records, 

such as voting behavior, birth date, and make and year of car. Sim- 

ilar results were reported by Herzog and Dielman (1985). Finally, 

Colsher and Wallace (1989) found some differences in response 

consistency between the oldest-old (people ages eighty-five and 

older) and the young-old (ages sixty-five to seventy-four). The dif- 

ferences were primarily accounted for by poor memory performance 
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among the oldest old, a result consistent with research on cognitive 

changes with aging published by psychologists (see Poon, 1985; 

Salthouse, 1982). Rogers and Herzog (1992) have written an ex- 

  el lent chapter reviewing problems in collecting data about the 

oldest old. 

The research described in this chapter had the purpose of bet- 

ter determining the cognitive capabilities of older respondents as 

they pertain to survey questions. Our methods primarily consisted 

of concurrent thinkaloud protocols with extensive probing. Our 

general hypothesis was that thinkaloud interviews could be used as 

effectively with community-dwelling, noninstitutionalized older 

persons as with younger respondents, who are the usual respondents 

in cognitive interviewing studies. In doing this, we concentrated on 

questions we thought would be particularly problematic for older 

people, either from questionnaires that are specifically intended for 

the older population or from general questionnaires. This chapter 

will describe the findings from three studies. 

The purpose of Study One (Jobe and Mingay, 1990) was to deter- 

mine whether thinkaloud interviews with extensive probing could 

be used to investigate the cognitive processing of survey questions 

and whether the methodology might need adaptation before use 

with older respondents. We expected that many older respondents 

would be able to follow the procedures but that we would have to 

use more follow-up probe questions because some would have diffi- 

culty with the thinkaloud process. To the best of our knowledge, this 

study was the first attempt to use cognitive interviews exclusively 

with older respondents. The purpose of Study Two (Keller, Kovar, 

Jobe, and Branch, 1993) was to determine whether thinkaloud inter- 

views and extensive probing with aided recall lists could identify 

words and phrases that have a different meaning for an older cohort 

than for a younger cohort. The purpose of Study Three (Subar, 

Thompson, Smith, and Jobe, in press) was to determine whether 

thinkaloud procedures could reveal cognitive processing problems 

that persons aged fifty and older had with dietary questionnaires.' 



Study One 

Survey questions on functional status ask respondents to make sub- 

jective judgments about their ability to perform various tasks or 

about their actual performance of those tasks, either with or with- 

out the use of aids or assistance from other people. Data on func- 

tional ability are significant predictors for morbidity, mortality, 

admission to nursing homes, and overall Medicare expenditures. In 

.spite of the usefulness of the data, considerable concern exists about 

their accuracy. These questions were not originally written for pop- 

ulation surveys. As mentioned in the preceding section, the purpose 

of Study One was to determine whether cognitive interviews could 
be effectively used with older persons. Specifically, we wanted to , 

determine whether response problems with functional status ques- 

tions and with questions about social support, housing, and general 

health would be detected by the cognitive interviewing procedures. 

Method 

The respondents were eighteen community-dwelling volunteers, of 

whom eight (four men and four women) were ages sixtyfive to sixty- 

nine and ten (six women and four men) were ages eighty and above. 

They were recruited from Washington, D.C., area community senior 

activity centers. Our interview consisted of concurrent thinkalouds 

with follow-up probes. An example is shown in Table 9.1. 

Many of the probes were scripted; these were asked of all respon- 

dents who answered the relevant question. Other probes were spon- 

taneous and were designed to obtain more information about a 

particular respondent's answer. Questions consisted of selected items 

from the 1984 Supplement on Aging (Fitti and Kovar, 1987). Inter- 

views were limited to one and a half hours and were tape-recorded. 

Respondents were paid $15.00 for their participation. 

Results and Discussion 

We found that respondents were often able to give verbal protocols 
I of their thought processes as they answered questions. However, 

Cognitive Techniques in Interviewing Older People 20 1 ....................................................... 

,le 9.1. A Sample ADL Question and Probes from Study One. 

Because of a health or physical problem, do you have any difficulty: 
Bathing or showering 

Yes-Probe "What sort of difficulty?" "What causes this difficulty?" 

No-Probe "Would you say you don't have any difficulty with 
bathing or showering?" 

By yourself and without using special equipment, how much 
difficulty do you have bathing or showering, some, a lot, or are you 
unable to do it? 

Probes: "I said without using special equipment. What sort of things 
do you think would be special equipment?" "Do you use anything to 
help you bathe or shower?" 

3. Do you receive help from another person in bathing or showering? 

Yes-Probe "Is this all the time?" (Get frequency) 

No-Probe "Do you ever receive help from another person?" 

4a. Who gives this help? 

Anyone else? 

4b. Is this help paid for? (If nonrelative and no) 

Probe "Does get paid by anyone at all!" 

5a. Do you use any special equipment or aids in bathing or showering? 

Yes-Probe "Is this all the time or just some of the time?" 

No--Probe "Do you ever use any special equipment or aids in 
bathing or showering!" 

5b. What special equipment or aids do you use? 

Anything else? 

unlike well-educated younger respondents who tend to provide ver- 

bal protocols for most questions, many of our respondents did not 

provide verbal protocols for many of the questions. Results are 

described within each of the four cognitive stages of survey respond- 

ing: comprehension, retrieval, estimation, and response. 

Cmpre hension 

Probe questions were successful in discovering comprehension prob- 

lems with the questions, especially in those instances when thinking 



aloud tended not to occur. For example, a question about standing 

or being on your feet for two hours was interpreted differently by 

different respondents. Some thought only of standing still, whereas 

others thought of walking. Probing revealed that the former was 

considered more difficult. Moreover, many respondents reported 

that they could perform this activity with no difficulty, however, 

probing revealed that they had not even attempted it for several i 
years. 

Retrieval 

We theorized that older respondents would have difficulty recalling 

dates from the distant past. We asked about dates of divorces, mar- 

riages, widowhood, and moving into their current or previous resi- 

dence. We asked them to recall the month and year of the events 

and we asked them to tell us how long ago the event took place. 

Answers differed by from one to ten years in many cases. For exam- 

ple, four of the eight married respondents gave different answers 

about their wedding dates. In cases where the two answers differed, 

the answer to a "how long ago" question almost invariably resulted 

in a more recent date than the answer to the month and day ques- 

tion, indicating that the respondents did not update the former 

answer as time elapsed. 

Estimation and Judgment 

A consistent finding with many questions, especially those requir- 

ing estimated answers, was that older people responded with narra- 

tive answers and were resistant to providing category answers of the 

type usually required on population surveys despite the question 

being repeated several times. When asked about attendance at the 

senior center, one respondent's thinkaloud protocol was, "1 go every 

Wednesday and every Friday, that's twice a month." She never 

answered the actual question about frequency of attendance, which 

was posed as follows, "Rarely, sometimes, or frequently." It is impor- 

tant to note that in this example the respondent was being more 
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precise than the question required. Younger respondents in other 

studies appear to have little trouble translating their recalled fre- 

quencies into the categories required by the survey questions. 

Response 

Probe questions were also successful in determining when respon- 

dents had edited their answers. For example, many of these respon- 

dents compensated for their functional limitations and denied the 

limitations when questioned. When probed closely, however, the 

limitations and compensation became obvious. These facts would 

not have likely been revealed during normal survey interviews. One 

respondent denied having any problems getting dressed. However, 

when probed, she stated that she wears "loose clothing that buttons 

down the front." She added, "That's just temporary; this will go 

away, hopefully," referring to her tendinitis. An older man who had 

to lean against a door to put on his trousers reported no difficulty 

dressing, having successfully compensated for a physical problem. 

Conclusions 

We concluded from these eighteen interviews that cognitive inter- 

view methods were useful in determining the problems that older 

respondents have with survey questions. Although with many of 

the questions they appeared to have more difficulty thinking aloud 

than did younger respondents, their answers to the probe questions 

provided insights into ways to improve these questions. 

Study Two 

The purpose of Study Two was to investigate comprehension and 

retrieval of older persons on questions about functional status. Func- 

tional status questions include those about the activities of daily living 

or ADLs (Katz and others, 1963); instrumental activities of daily liv- 

ing or IADLs (Lawton and Brody, 1969); and strength and flexibility 

activities, assessed by Rosow and Breslau (1966) and by Nagi (1976). 
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Respondents are typically asked whether they receive or need 

help with ADLs and IADLs or about their degree of difficulty in 

performing strength and flexibility exercises. Functional status issues 

include how well self-reports match actual performance and the 

amount of disagreement among the many national surveys, men- 

tioned earlier. Estimates from a number of different surveys do not 

closely agree on the number of noninstitutionalized older persons 

who are disabled (Wiener, Hanley, Clark, and Van Nostrand, 1990). 

After studying the questions we formulated three hypotheses. 

The first concerned comprehension problems: some of the words or 

phrases used in the questions might not have the same meaning for 

respondents as for the ~eop le  who design the questionnaires. The 

second and third hypotheses related to the retrieval stage: respon- 

dents might not remember some of the human assistance they 

receive or that they get help with specific activities because of their 

health problems. 

Method 

We interviewed thirty-six people, ten aged sixty-five to seventy- 

four, ten aged seventy-five to eighty-four, and ten aged eighty-five 

and older, plus six who had not yet reached age sixty-five. They 

were paid $15 .OO for their participation. The interviews averaged 

forty minutes in length and were tape-recorded. 

The written protocol began with demographic items followed 

by a question for practice in thinking aloud. That was followed by 

a series of functional status items interspersed with related cogni- 

tive probe questions. Respondents were encouraged to think aloud 

about how they arrived at their answers and the interviewers used 

spontaneous additional probe questions. 

We used questions on the IADL, ADL, and Rosow-BreslaulNagi 

activities. In order to test the hypotheses, we developed two core 

questions. These are shown in Table 9.2. 

We designed the first core question for the ADL and IADL 

activities and the second for the Rosow-BreslauINagi activities. We 

Table 9.2. Sample Questions. - 
Core and supplemental questions 

- 

/WL and IADL 

Do you receive any help from another person when telephoning? (core) 

Do you receive this help telephoning because you have a health or physical 
problem? (health reason supplement) 

When was the last time you did not receive help from another person when 
you telephoned? (consistency supplement) 

Rosow/Breslau/Nagi Activities 

By yourself and not using aids, how much difficulty do you have walking for 
a half of a mile? Would you say you have no difficulty, some difficulty, a lot 
of difficulty, or are you unable? (core) 

Cognitive probes 

Meaning Probe 

Tell me what, in your opinion, the phrase "help from another person" means. 

If, when you want something from a shelf above your head, someone takes it 
down for you, would that be an example of help from another person? 

Help Probe 

Here is a list of kinds of help people may get telephoning. (SHOW LIST) 

Tell me if you receive any of the kinds of help on the list. 

Reason Probe 

Here is a list of reasons why people may get help telephoning. (SHOW 
LIST) Tell me if any of these reasons apply to you. 

composed two supplementary questions only for the ADL and 

IADL. One asked about the reason help is received. The other 

explored the consistency of help by asking for the most recent date 

on which the activity was performed without help. 

The bottom half of Table 9.2 shows the three scripted cognitive 

probes. The meaning probe was designed to test the hypothesis of a 

comprehension problem with respect to a particular word or phrase 

used in a core question. The two most important types of meaning 

probes are illustrated in the table. The first asked for a definition of 
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"help from another person." The second, "Would that be an exam- 

. .  ple ." offered a list of four examples for every phrase probe. 

The help probe was designed to test the hypothesis that respon- 

dents might not remember the help they received. It used aided 

recall. The second question of the probe is illustrated in Table 9.2. 
Table 9.3 shows two examples of the help list for telephoning and 

for bathing or showering; the items on this list were intended as 

retrieval cues for respondents. 

The reason probe was designed to test the hypothesis that 

respondents might not remember that they get help because of their 

health problems. It also used aided recall. An example of this probe 

is shown in Table 9.2. This probe also included a list of items 
I intended as retrieval cues. 

In addition to the cognitive probe questions, we asked a health 

supplement question about each ADL and IADL of all who 

reported receiving any help; the question asked whether the help 

was needed for a health problem or a physical problem. The second 

supplementary question, concerning the consistency of help, was 

asked only of those who reported receiving human assistance. 

Results and Discussion 

None of the distributions of individual items suggests any effect by 

age for this community-dwelling sample. Therefore, we included 

the six people who were not yet sixty-five in the analysis. 

Hypothesis One 

Table 9.4 shows the responses to the example questions testing 

Hypothesis One about comprehension problems. The responses we 

had designated as "correct" before the study began are underlined. 

Comparing the frequency of missing data within panels is a crude 

measure of the difficulty of the examples. In general, the meaning 
I 

probes proved very effective in determining where the comprehen- 

sion problems existed. 

Table 9.3. Lists of Examples of Help from Another Person. 

Telephoning 

Someone reminding you to make telephone calls 

Someone writing telephone numbers down for you 

Someone reading you the telephone number you want to call 

Someone picking up the telephone for you 

Someone dialing the telephone number for you 

Someone holding the telephone for you during the call 

Someone speaking into the telephone for you 

Someone listening on the telephone for you 

Someone just standing by in case you need help while telephoning 

Bathing or Showering 

Someone reminding you to bathe or shower 

Someone helping you into the bathroom to bathe or shower 

Someone helping you undress before bathing or showering 

Someone helping you into the bath or shower 

Someone turning the water on or adjusting it 

Someone holding or steadying you while you bathe or shower 

Someone washing your back or other parts of your body 

Someone turning the water off 

Someone helping you out of the bath or shower 

Someone drying you after your bath or shower 

Someone helping you dress after your bath or shower 

Someone helping you out of the bathroom after your bath or shower 

Someone standing by or supervising you while you bathe or shower 

Someone giving you a sponge bath or washing you at a sink 

Most of the respondents apparently understood the phrase 

about "doing something by yourself" and "not using aids" in the 

same way we did for the top two examples; thus, there was no evi- 

dence of a comprehension problem. For the next two examples, 

however, there was considerable confusion about the intended 

meaning: a substantial minority may not have regarded canes and 

handrails as aids. 
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Table 9.4. Distribution of Responses to Meaning Probes. 

Examples of doing something by yourself 
and not using aids 
If, when you want to lift a bag of groceries 
from the floor, you bend your knees, grip the 
bag, and stand up straight 
If, when you want something from a shelf above 
your head, someone takes it down for you 
If, when you want to walk across a room, 
you use a cane 
If, when you want to go up the stairs, 
you hold onto the handrail 

Examples of difficulty 
If, when you reach for something on 
a shelf above your head, you have a lot of pain 
If, when you walk for several blocks, 
you feel surprised that it took so little time 
If, when you try to lift a package that is on 
a counter, you cannot get it off the counter 
If, when you try to walk up stairs without 
pausing, you become totally out of breath 

Examples of help from another person 
If, when you shop for personal items, someone 
helps you to try on items in the store 
If, when you make a telephone call, you use 
a special large print telephone book 
If, when you take a bath or shower, you 
sit on a special seat in the bath or shower 
If, when you dress, someone puts on your 
shoes and socks or stockings 

Examples of a health or physical problem 
If you get help eating because you have 
no desire to eat 
If you get help going to the toilet because 
you forget to go to the toilet 
If you get help doing housework because 
someone has done your housework all your life 
If you get help taking a bath or shower 
because you can't see the faucets or soap 

Yes 

Note: Percentages are shown; N = 36. Underlined responses were designated 
"correct1' before the study. 

'1n panels 3 and 4, missing includes those not asked the question because of time 
(8 percent were so categorized) in addition to those not answering the question. 

The second and third examples of help from another person in 

Table 9.4 show two comprehension problems with the term "aids." 

Large percentages of respondents referred to a large print telephone 

book and to a special seat in the bath or shower as "help from another 
person." The probes were effective in providing clues about how 

respondents comprehended this phrase. Respondents explained that 

special telephone books and shower seats were help from another per- 

son because another person invented the device, told them about it, 

sold it to them, bought it for them, brought it to them, or installed it. 
The last section of Table 9.4 indicates that most respondents 

agreed with us on three of the examples of a health or physical 

lem. However, 61 percent disagreed with our initial opinion that 

lifelong assistance with housework was not an example of a health 

or physical problem. 

Hypothesis Two 

Table 9.5 presents data on Hypothesis Two, which is that older peo- 

ple forget some of the human assistance they receive. The first col- 

umn shows the number responding "no7' to the core question about 

receiving help from another person. The other columns provide evi- 

dence that -in some of these cases human assistance was received but 

not reported in response to the core questions, and that a portion 

of these cases represented true disability. Columns two, three, and 

four represent successively more stringent criteria for deciding 
whether the respondents were disabled. 

In general, the results indicate that using the help list to aid 

recall of help received from another person was effective, especially 

for the IADL items. The only occurrence of not reporting human 

assistance for the ADL items was among respondents who said they 

received no help from another person with dressing. 

Hypothesis Three 

Table 9.6 presents data on Hypothesis Three regarding possible 

failure to report disability. The first column gives the number of 



Table 9.5. Respondents Reporting No Help From Another Person 
to Core Question and in Response to Cognitive Probes. 

Reporting Reporting Reporting Reporting 
no help help from it because receiving it 

from another another of a health every time 
person to person or physical for three 

core on list reason months 

Activity Number Percent Percent Percent 

IADL 
Telephoning 34 41 18 3 
Taking medications 32 41 19 9 
Preparing meals 2 2 32 18 5 
Doing housework 21 48 19 5 
Shopping 15 33 27 13 
ADL 
Getting inlout of bed 33 5 5 0 
Eating 32 6 3 0 
Dressing 31 45 10 3 
Going to toilet 29 3 0 0 
Bathing 28 11 0 0 

respondents who reported receiving help from another person with 

an activity in response to the core or other early questions but who 

said, in reply to the supplementary question, that the help was not 

because of a health or physical problem. The second column shows 

how many of these respondents subsequently acknowledged that 

one or more of the listed health or physical problems applied to 

their performance of that activity. 

Similar to the reaction to the help list, the reasons list helped 

respondents recall why help was received: more than half the 

respondents for most ADLIIADL items who had denied that they 

received help because of a health or a physical problem subsequently 

acknowledged that a listed health problem applied to their perfor- 

mance of that activity. Thus, these represent cases of help received 
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le 9.6. Number of Respondents Reporting Getting Human Help 
Not for a Health or Physical Reason and Number Who Later 

,,,J Health or Physical Problem Applied to That Activity. 

Help, but not But health 
Activity for health reason reason applies 
- 

IADL 
Telephoning 

Taking medications 

Preparing meals 

Doing housework 

Shopping 

ADL 
Getting inlout of bed 

Eating 

Dressing 

Going to toilet 

Bathinglshowering 

from another person, possibly for a health or physical reason, that 

were not initially reported and may have been forgotten. 

Our cognitive interviewing procedures (probe questions, aided 

recall, and thinkalouds) revealed an additional problem that would 

not otherwise have been discovered: the frequent "conditionality" 

of assistance. A respondent might always receive help preparing 

dinner but never preparing lunch, might always receive help with 

laundry but not with dusting, might receive help with cutting meat 

in a restaurant but not at home, and might receive help with shop- 

ping in cold weather but not in  warm weather. Some of these 

arrangements were matters of social sharing or availability of help 

but others represented variations in dependency only imperfectly 

addressed by questions that referred to activities with no mention 

of context. 

Some meaning probes did not work as we intended. This is an 



inadvertent demonstration of why all questions, including probes, 

should be tested in a cognitive environment. 

Study Three 

Study Three was a collaborative project of the National Cancer 

Institute; the State University of New York (SUNY), Binghamton; 

and NCHS. Study Three consisted of two iterative phases of cog- 

nitive interviews using dietary questionnaires. Several questionnaire 

versions were tested for the purpose of developing paper-and-pen- 

cil self-administered questionnaires for nutritional epidemiology 

studies of retired people. 

Method 

Each phase involved twenty-four interviews with respondents ages 

fifty to seventy. Interviews averaged nearly one and a half hours and 

were tape-recorded. Unlike the other two studies, because the 

research project in this study involved self-administered question- 

naires we gave the respondents the questionnaire and asked them 

to read the questions aloud and to think aloud as they thought 

about the question and provided their answer. Both scripted and 

spontaneous follow-up probes were used. This procedure is in con- 

trast to the procedures for testing self-administered questionnaires 

in which respondents are asked first to complete the questionnaire 

with paper and pencil and then a retrospective cognitive interview 

is conducted. We have found that respondents are better able to 

verbalize their thought processes on a concurrent basis than when 

asked to retrospectively report what they were thinking several min- 

utes earlier. 

In Phase One, respondents were asked to complete each of three 

different versions of the dietary questionnaire containing forty-three 

food items as well as two shorter, long-term questionnaires, one re- 

ferring to the period ten years earlier and the other to when they 
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were thirteen years old. A short vitamin supplement questionnaire 

was also administered. 

In Phase Two, we incorporated what we learned from Phase One 

and tested only two different questionnaire versions. The two ver- 
I 

sions differed in the wording and format of many questions. Each 

questionnaire contained the entire series of ninety-nine questions 

about foods eaten; each respondent was only asked to complete one 

full-length questionnaire in the cognitive interview. 

Results and Discussion 

We present the results of both phases together. Results are shown 

in sequential fashion for each of the four cognitive stages. 

C-re hension 

Consistent with our other studies (Jobe and Mingay, 1990; Willis, 

Royston, and Bercini, 199 1 ) , our cognitive interviews were very 

effective in revealing problems that respondents had in under- 

standing terms or phrases. Examples included what cereals to count 

as high fiber or highly fortified and what to count as a green salad, 

a pasta dish, a breakfast food, or a fruit juice with added vitamin C. 

Retrieval 

We found no age-specific memory problems in recalling diets but 

our respondents were community dwelling and did not appear to 

have any cognitive deficits. One of our most interesting findings 

occurred in Phase One. Most respondents appeared to recall more 

of their usual diet at age thirteen than their usual diet ten years ago. 

Respondents' memory of their diets at age thirteen may be more 

salient than the memory of their diets ten years in the past. 

Reporting counts over the past four weeks was difficult for fre- 

quently eaten foods because many respondents appeared to try to 

recall each instance. Research by Menon and Sudman (1989; 

Menon, in press) and Blair and Burton (1987; Burton and Blair, 



1991) has shown that respondents usually stop counting zfter four 

or five episodes and switch to an estimation strategy. Our respon- 

dents did not appear to be doing this. 

Estimation and Judgment 

Probing for the frequencies of individual food items revealed that 

respondents had problems aggregating frequencies for grouped items, 

such as apples, applesauce, and pears. Probing also revealed prob- 

lems with portion sizes for eggs and coffee. It was easier for respon- 

dents to report the number of eggs or number of cups of coffee 

consumed in a day or week than to report a portion size each time 

the item was consumed. 

In Phase One the cognitive interviews proved very effective in 

discriminating between the different formats we were testing. For 

example, respondents had an easier time estimating portion sizes 

using the new forrnat, which used size ranges for small, medium, and 

large, compared with the standard format, which specified a range 

only for medium. Respondents had great difficulty in estimating por- 

1 tion sizes using helpings, the other new format (see Figure 9.1). 

Response 

Respondents were extremely motivated during the interviews and tried 

to provide accurate answers. They were clearly able to tell us when 

they thought the question or questionnaire format prevented them 

from providing an accurate answer. For example, respondents did not 

like the category "less than once a month or never." If they never ate 

the food, they wanted to answer "never." We added the "never" cate- 

gory in Phase Two and had no more problems with this category. 

Using the concurrent thinkaloud with a self-administered ques- 

tionnaire in Study Three yielded many insights into cognitive prob- 

lems that respondents have with dietary questionnaires. These 

methods were also effective in testing some new ideas developed 

from our research projects on dietary recall as well as some new 

ideas regarding formatting and question wording. 



Summary 

The three studies described demonstrate that cognitive interviews I 
can be effectively used with older populations. Most respondents I 

appeared eager to talk and provide us with information, most of it I 
I 

relevant to our purposes. However, the methodology of cognitive 

interviews needs some modification to be effective with older re- 

spondents. Older respondents are able to use the thinkaloud proce- 

dure but have more difficulty doing so than do younger respondents. 

Extensive probing appears to be effective, especially for those who 

have trouble thinking aloud. We believe that older respondents may 

be better able to respond to the concurrent thinkaloud than to the 

retrospective thinkaloud. 

In these studies, we used thinkalouds with extensive probing. 

We also used new methods to elicit cognitive problems that older 
people have in answering survey questions. These methods are dis- - 

cussed within the context of the four cognitive stages. 

Comprehension 

In Study One extensive probing determined how older respondents 

defined terms such as "standing" or "being on your feet for two 

hours." In Study Two we formulated specific probes to test for com- 

prehension problems. The techniques used in Study Two differed 

somewhat from our usual probing procedures: we probed for com- 

prehension problems not only by asking respondents to define the 
I 

terrn "help from another person" but also by giving respondents four 

examples of doing something by themselves or examples of difficulty 

with an activity and then asking if those examples fit the definition 

of the term they had in mind. Thus we could determine with some 

confidence whether respondents had comprehension problems with 

the terms and phrases of importance. 

In Study Three we found that thinkalouds and probes were 

effective in testing new formats for dietary intake questions with 

self-administered questionnaires. Extensive probing proved effec- 
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tive in determining how respondents defined high fiber or highly 

fortified cereals, green salad, a pasta dish, or a breakfast food. 

Retrieval 

In Study One we asked respondents to recall the month and year of 

significant personal events and also asked them to recall how long 

ago the events had taken place. This procedure proved illuminat- 

ing in telling us that older respondents do not appear to update how 

long ago an event took place as time elapses. This finding should be 

confirmed in a study where the dates are available to validate re- 

spondents' answers. 

In Study Two we formulated specific probes and lists to test for 

recall problems. After asking if respondents received help with an 

activity, we used lists of examples of help from another person and 

reasons why help is received. We then asked respondents whether 

they received any of these kinds of help or if they received help for 

any of these reasons. In this manner, we were comparing unaided 

and aided recall. Not surprisingly, many respondents were able to 

recall and report assistance that they did not recall unaided. 

An interesting finding from Study Three was that respondents 

more easily recalled their diets at age thirteen than their diets ten 

years earlier. This finding is likely a result of the saliency of the 

memory because many were thirteen years old during the Depres- 

sion and many more were thirteen during World War 11. Obviously 

their lives at that time were completely different from their current 

lives whereas their lives ten years earlier were not so different. 

Estimation and Judgment 

In Study One, the thinkalouds revealed that many older respon- 

dents gave narrative answers in contrast to younger respondents in 

other studies. They were resistant to using the category answers usu- 

ally used in surveys. This may indicate that older people have diffi- 

culty in translating the frequency information that they recall from 

memory into appropriate response categories required by survey 



questions. More open formats could help alleviate this problem or 

the interviewer could be trained to translate the respondent's answer 

into the category required on the survey. I 

In Study Three, pobing revealed problems with aggregation: 

respondents had trouble estimating food frequencies for items that 

were grouped together. Additional cognitive experimentation is 

needed to determine how respondents encode, retrieve, and aggre- 
I 
I 

gate this information. Probing also revealed an estimation problem i 
that involved an interaction between the portion size and frequency I 

of items such as coffee and eggs. Changing the question to total 
1 

number of cups or eggs per day, week, or month solved this problem I 
nicely. I 

Response 

In Study One we found frequent editing of responses by respondents 

compensating for their disability. This problem was easily revealed 
I 

by the probes we used. The results of the comprehension probes 

from Study Two would suggest that additional questions, that is, 

scripted probes, could be added to disability questionnaires to detect 

such problems. 

A n  interesting finding in Study Three was that having a cate- 

gory labeled "breakfast foods" affected respondents' answers con- 

cerning their cereal intake, because they counted only cereals eaten 

at breakfast. Subsequently, in response to probing, they admitted 

that they ate cereal at other times of the day. 

The results of these studies are encouraging because they indi- 

cate that cognitive interviewing techniques can be customized to 

specific populations. 

Note 
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those eighty-five and older. In Study Two, six persons who had not 

reached the age of sixty-five inadvertently passed the screening pro- 

cedures and were interviewed. Because our analysis showed no sig- 

nificant age differences within our three intended age groups- 

young-old, old-old, and oldest-old-we included these six respon- 

dents in our presentation of data. In Study Three, the dietary 

questionnaire we were testing and developing was intended for a 

prospective study of persons aged fifty and over; therefore we inter- 

viewed persons in that same age group. 

1. The term older persons generally refers to those aged sixty-five and 

older; young-old refers to those sixty-five to seventy-four; old-old 

refers to those seventy-five to eighty-four; and oldest-old refers to 



An Individual Differences Perspective 

on Assessing Cognitive Processes 

Richard E. Petty and W. Blair G. Jarvis 

T his book focuses on methods for assessing cognitive processes 

in answering survey questions. As a number of theorists have 

noted, responding to a lengthy survey can require considerable cog- 

nitive effort. Tourangeau (1984) describes several stages of cogni- 

i tive processing that are typically involved in responding to each 

survey question (see also, Bradburn, 1978; Cannell, Miller, and 

I Oksenberg, 1981; Judd and Brauer, in press; Strack and Martin, 

I 1987; Tourangeau and Rasinski, 1988). People must first interpret 

I the meaning of each question. Then they need to search their mem- 
I 
I ories for all relevant information. Next they integrate the retrieved 

I information into a relevant summary judgment. A summary judg- 

i ment is usually sufficient for answering a question such as, "How 

i many times a week do you brush your teeth?" However, sometimes 

I people must translate the information they have retrieved and inte- 

I grated onto the researcher's response scale. For example, an indi- 

I vidual might have to determine where brushing one's teeth fifteen 

I times a week falls on the researcher's ten-point response scale where 

1 = very poor dental hygiene and 10 = very good dental hygiene 

(Ostrom and Upshaw, 1968). 

I In this chapter, we provide a brief overview of work on two indi- 
I 
I vidual differences variables that may aid our understanding of sur- 

vey responses. First, we describe the implications of individual 

differences in the "need for cognition" (Cacioppo and Petty, 1982). 

I 
I 22 1 
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The need for cognition scale assesses the extent to which people 

tend to engage in and enjoy effortful cognitive activity. As one 

might imagine, some people enjoy thinking and problem solving 

and others do not. Thus, some people would be more likely than 

others to exert the cognitive effort necessary to provide thoughtful 

answers to surveys. A common assumption has been that when peo- 

ple exert little cognitive effort in responding to surveys they are 

more susceptible to various response biases (Krosnick, 199 1; Schu- 

man and Presser, 1981). To the extent that this is true, low need for 

cognition subjects (LNCs) would be expected to produce more 

biased responses than high need for cognition individuals (HNCs). 

However, research in social psychology indicates that some biases 

result from high rather than low cognitive effort. By including a few 

items from the need for cognition scale in a survey, we argue that 

one can isolate those individuals who are more susceptible to high 

effort biases (that is, HNCs) from those who are more susceptible 

to low effort biases (that is, LNCs). 

After this discussion, we describe the implications of individual 

differences on the "need to evaluate" scale (Jarvis and Petty, in 

press). This scale assesses the extent to which people naturally tend 

to engage in evaluation (that is, consider what is good versus bad 

about various people, objects, and issues). Responding to a survey 

often requires people to provide their evaluations of various objects, 

issues, or people. Do they approve of the president's new health care 

plan? Is Coke more desirable than Pepsi? Research on the need to 

evaluate suggests that some people are naturally inclined to evalu- 

ate aspects of their lives ("Is brushing my teeth fifteen times a week 

good or bad?') whereas others appear to avoid doing so. People who 

are high in their need to evaluate are more likely to form opinions 

about a wide variety of issues and to report these attitudes more 

quickly than are people who are low in their need to evaluate. Pre- 

viously, when individuals responded that they had no opinion on 

an issue it was usually assumed that they were unknowledgeable 

about the issue (Converse, 1970), too lazy to think about it and 
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retrieve their opinion (Krosnick, 199 I ) ,  or said they had no opin- 

ion simply as an excuse not to participate in the survey. Inclusion 

of a few items from the need to evaluate scale on an opinion survey 

could aid in identifying individuals who report no opinions not for 

these reasons but simply because they do not spontaneously engage 

in evaluation. 

In this chapter we describe the need for cognition and need to 

evaluate constructs, review some of the basic research on each, and 

describe the implications of these individual differences for under- 

standing survey responses. We begin with basic research on the need 

for cognition. 

Basic Research on the Need for Cognition 

In their Elaboration Likelihood Model of persuasion (ELM), Petty 

and Cacioppo (1981, 198610) noted that sometimes people engage 

in effortful cognitive processing before rendering a judgment but 

sometimes judgments are rendered without much thinking, such as 

when people agree with a communication simply because it is pre- 

sented by an expert source. In the first phase of research on the 

ELM, investigators showed how various features of the situation 

such as how much distraction was present (Petty, Wells, and Brock, 

1976) or how personally relevant the message was (Petty and 

Cacioppo, 1979) would determine how much thinking a person did 

about a message. When thinking was high (such as when the mes- 

sage was of high personal relevance and distraction was low), atti- 

tude change depended on the perceived merits of the substantive 

arguments presented in the communication. When thinking was 

low (such as when the message was low in personal relevance or dis- 

traction was high), attitude change depended less on the quality 

of the arguments in the message and was more influenced by 

the presence of various peripheral cues, such as whether the source 

of the communication was an expert. For example, in one study, 

Petty, Cacioppo, and Goldman ( 198 1 ) manipulated the personal 
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relevance of the message, the quality of the arguments contained in 

it, and the expertise of the source. When relevance was high, atti- 

tudes were influenced by the quality of the message but when rele- 

vance was low and people were not motivated to think about the 

communication, attitudes were influenced only by the expertise of 

the source (see Petty and Cacioppo, 1986a, for a review). 

Development and Validation of the Need for Cognition Scale 

Cacioppo and Petty (1982) reasoned that just as certain situational 

factors could determine how much thinking occurred and therefore 

the manner of attitude formation and change, individual differences 

in intrinsic motivation to engage in effordul cognitive activity were 

also likely. In a series of studies, Cacioppo and Petty developed and 

refined an eighteen-item inventory that possessed high internal con- 

sistency, test-retest reliability, and convergent and discriminant 

validity (Cacioppo, Petty, and Kao, 1984). Some of the items on 

this scale are presented in Table 10.1 and the relationships we have 

found between need for cognition and other popular individual dif- 

ference assessments are contained in Table 10.2. 

Following scale development, a number of studies designed to 

validate the scale were conducted. For example, in one early study 

subjects were given either very simple or more challenging instruc- 

tions for a number-circling task (Cacioppo and Petty, 1982, Exper- 

iment 4). All were given sheets of paper that contained random 

sequences of numbers. In the simple instruction condition, they 

were asked to circle every numeral 1,5, and 7. Very little cognitive 

effort was required to perform this task. In the complex or chal- 

lenging instruction condition, they were asked to circle every 

numeral 3 ,  any 6 that preceded a 7, and every other 4. This task 

required considerably more cognitive effort. All subjects were 

allowed to perform the task for ten minutes and then were simply 

asked how much they enjoyed the activity. In an analysis of the 

enjoyment ratings, a significant need for cognition by instruction 

interaction emerged such that people high in need for cognition 

Table 10.1. Sample Items from Need for 

Cognition and Need to Evaluate Scales. 

Sample need for cognition items 

1. I prefer complex to simple problems. 

2. Thinking is not my idea of fun. (R) 

3. I only think as hard as I have to. (R) 

4. I really enjoy a task that involves coming up with new solutions to 
problems. 

5. I prefer my life to be filled with puzzles that I must solve. 

6. Learning new ways to think doesn't excite me very much. (R) 

Sample need to evaluate items 

1. I form opinions about everything. 

2. 1 prefer to avoid taking extreme positions. (R) 

3. I enjoy strongly liking and disliking new things. 

4. I pay a lot of attention to whether things are good or bad. 

5. It bothers me to remain neutral. (R) 

6. There are many things for which I do not have a preference. (R) 

Source: Cacioppo and Petty, 1982; Jarvis and Petty, in press. 
Note: Individuals respond to the items on a scale anchored by (1) not at all 

characteristic of me and (5) very characteristic of me. (R) indicates a reverse scored 
item. 

preferred the high effort, complex task to the low effort, simple task 

whereas individuals low in need for cognition preferred the low 

effort, simple task to the high effort, complex task. 

Need for Cognition and Attitude Processes 

As might be expected based on their differential enjoyment of 

effortful cognitive activity, HNCs and LNCs tend to form and 

change their attitudes differently. Specifically, HNCs tend to seek 

out more information and think more carefully about it before mak- 

ing an evaluation. Thus, for HNCs, when the arguments in the mes- 

sage are subjectively strong and compelling they form favorable 



Table 10.2. Correlations of Need to Evaluate and Need for Cognition with Individual Differences. 

Need to Evaluate Need for Cognition Scale 

Correlation 
(r) 

Affective intensity (Larsen, Diener, and Emmons, 1986) 
Age (range 17-26) 
American College Test (ACT) 
Attributional Complexity (intrinsic motivation) (Fletcher and others, 1986) 
Authoritarianism (Sanford, Adorno, Frenkel-Brunswick, and Levinson, 1950) 
Desire for control (Burger and Cooper, 1979) 
Depression (Beck, 1967) 
Dogmatism (Rokeach, 1960) 
External locus of control (Rotter, 1966) 
Grade point average (high school) 
Grade point average (undergraduate) 
Intolerance of ambiguity (Eysenck, 1954) 
Manifest anxiety (Taylor, 1953) 
Need for cognition (Cacioppo, Petty, and Kao, 1984) 

Sample Sample 
Size Correlation Size 
(n) (r) (n) 

109 -.22 25 
155 +.lo 155 
137 +.20** 137 
95 +.51*** 95 
7 8 +.lo 25 

103 
141 
136 
136 
164 +.26** 164 
164 +.14* 164 
11 1 -.3 1 25 
103 
88 

Need for closure (Webster and Kruglanski, in press) -.06 87 -.25** 87 
Preference for order -.14 8 7 -.I6 87 
Preference for predictability +.I3 87 -.30** 8 7 
Decisiveness +.21* 87 +.24* 8 7 
Discomfort with ambiguity +.I1 8 7 -.I1 8 7 
Closed mindedness -.I1 8 7 -.38** 8 7 

Perceived stress (Cohen, Kamarck, and Mermelstein, 1983) -.O 15 1 -.36* 25 
Personal need for structure (Neuberg and Newsome, 1993) +.03 95 -.20* 95 

Desire for structure + .06 95 -. 13 95 
Response to lack of structure -.02 95 -.24** 95 

Self-consciousness (Fenigstein, Scheier, and Buss, 1975) +.02 225 -.I6 140 
Private self-consciousness +.22** 225 +.I3 140 
Public self-consciousness +.I1 225 -.09 140 
Social anxiety -.29** 225 -.39** 140 

Self-esteem (Rosenberg, 1965) +.I6 95 +.28 95 
Self-monitoring (Snyder, 1974) -.04 103 

Acting -.05 103 
Extraversion -.18* 103 
Other directedness +.09 103 

Social desirability (Crowne and Marlowe, 1964) -.05 83 -.I2 25 

*p < .05 
**p < .01 
***p < .001 
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attitudes but when the arguments in the message are subjectively 

weak and specious they form unfavorable attitudes. The attitudes 

of LNCs are less influenced by argument quality (Cacioppo, Petty, 

and Morris, 1983; Haugtvedt, Petty, and Cacioppo, 1992) unless 

some other factor in the setting provides some special motivation 

to think, such as when the message source can't be trusted to tell 

the truth (Priester and Petty, 1995; see also Smith and Petty, in 

press). 

If the attitudes of HNCs are generally more influenced by the 

quality of the arguments in a message than the attitudes of LNCs, 

what influences the attitudes of people who don't enjoy thinking? 

Cognitive misers (LNCs) are expected to be more influenced by rel- 

atively simple and cognitively untaxing evaluation strategies, such 
1 

as using various persuasion heuristics (for example, "agree if the I 

source is an expert" or "agree if many arguments are presented"; I 
Chaiken, 1987). To examine this issue, Haugtvedt, Petty, and I 

Cacioppo (1992) exposed HNC and LNC undergraduates to one of 

two advertisements for a typewriter. Only arguments that were 

pretested to be strong were used in the ads. However, the endorsers 

of the product were varied. In the positive cue condition the ad pre- 
i 
I 

sented two attractive individuals described as university students 

(similar to the subjects). In the negative cue condition two less 

attractive individuals were depicted and described as vocational- 

technical students (dissimilar to the subj ects) . Although both 

i 
HNCs and LNCs rated the positive cue endorsers as more attrac- 

tive than the negative cue endorsers, only the attitudes of LNCs 

were influenced by the endorser manipulation. I 
I 

Consequences of Thinking About One's Opinions 

So far we have noted that HNCs think more carefully than LNCs 

before forming or changing their attitudes. This means that HNCs 
I 
I 

think more diligently about the merits of the information presented I 
in a persuasive communication and are more influenced by the qual- I 
ity of the arguments in the message and less influenced by periph- I 

An Individual Differences Perspective on Assessing Cognitive Processes 229 ........................................................................... 

era1 cues than are LNCs. If HNCs chronically think more about 

issues, people, and objects before forming their opinions than LNCs, 

then the attitudes of HNCs should have a number of characteris- 

tics that make them different from the attitudes of LNCs. In par- 

ticular, according to the Elaboration Likelihood Model (Petty and 

Cacioppo, 198 1 ; 1986b), thoughtful attitudes should be stronger 

than nonthoughtful ones (see Petty, Haugtvedt, and Smith, 1995, 

for a review). This means that the attitudes of HNCs should be 

more highly correlated with underlying beliefs, more stable over 

time, more resistant to counterinfluence, and more predictive of 

behavior than the attitudes of LNCs. 

Attitude-Belief Consistency 

The attitudes of HNCs should generally have a more extensive 

informational foundation than the attitudes of LNCs. In an attempt 

to examine this hypothesis, Pieters, Petty, and Haugtvedt (1985) 

conducted a field survey in collaboration with the Water and Light 

Department of Columbia, Missouri. The department was beginning 

a trial program to save energy. Enrollment in it would allow the 

department to shut off an individual's air conditioner for brief peri- 

ods during times of peak energy demand. A survey designed to help 

understand the basis of support or opposition to the program was 

mailed to a sample of 450 households in a neighborhood selected 

for the pilot test. The survey contained ten questions on the ex- 

pected consequences of joining the program. For example, after 

describing the peak load management program, respondents were 

asked to rate how likely it was that they would experience discom- 

fort in their homes in the summer if they participated and how 

likely it was that their participation would aid in the development 

of new technologies. Following this, they rated their overall atti- 

tudes toward participation in the program on three seven-point 

scales. The questionnaire also contained nine items from the need- 

for-cognition scale as well as a number of other measures. 

A total of 128 questionnaires was returned within the five-week 



target ~e r i od .  A factor analysis of the ratings of the ten conse- 

quences produced two dominant factors. In the first factor, all the 

advantages of joining the new program were represented and in 

the second factor all the disadvantages were represented. More per- 

tinent to our current concerns, a regression analysis revealed that 

the attitudes of HNCs (those scoring above the median on the 

nine-item scale) could be explained significantly by the advantages 

and disadvantages they perceived of the energy program (multiple 

R = .62, p < . O O l  ) whereas this was not the case for LNCs (mul- 

tiple R = .32, p > .05). 
I 

Attitude Persistence and Resistance 

If attitude change is based on careful scrutiny of issue-relevant infor- I 
mation it should persist longer than attitude change based on cues 

and it should be more resistant to explicit attacks. To examine atti- 

tude persistence, Haugtvedt and Petty (1992, Experiment 1) pre- 

sented college students with a television commercial for a telephone I 
I 

answering machine. The message was designed to have sufficiently I 
strong arguments and positive peripheral cues to create the same 

positive initial attitudes in HNC and LNC individuals. The ad was 

presented along with eleven others during a forty-five minute tele- 

vision program about the American Indian. Following the show, 

subjects rated the telephone answering machine along with a vari- 

ety of other products. Two days later they returned to the lab for an 

ostensibly unrelated study and were again asked to report their atti- 

tudes toward the target product as well as others.The most impor- 

tant result of this study was that where both HNCs and LNCs 

formed the same initially favorab'le attitudes toward the product, 

only HNCs persisted in this favorable attitude two days later. 

In a second study, Haugtvedt and Petty (1992, Experiment 2) 

examined the differential susceptibility to attack of the attitudes of 

HNCs and LNCs. As in the previous study, the attitudes of HNCs I 
and LNCs were initially changed to the same extent by exposing I 
them to a message containing strong arguments and positive cues. 

I 
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The initial message, attributed to a professor of nutrition at Prince- 

ton University, argued that a popular food additive was unsafe. Fol- 

lowing this message, subjects reported their own beliefs about the 

safety of the additive. Shortly thereafter, they were given a second 

message taking an opposite position that was also attributed to a high 

status source. Although both HNCs and LNCs came to see the food 

additive as more unsafe than they originally believed after the first 

message, only LNCs succumbed to the counterpropaganda. The 

HNCs, who had carefully thought about the first message, were bet- 

ter able to counterargue and resist the second communication. 

Attitude-Behavior Consistency 

Another consequence of having a well-developed attitude is that it 

should be a better guide to behavior: the attitudes of HNCs should 

predict behavior better than the attitudes of LNCs. In a test of this 

hypothesis, Cacioppo, Petty, Kao, and Rodriguez ( 1 986) conducted 

a survey of a large number of undergraduates eight weeks before the 

1984 presidential election. The students' attitudes toward the 

Democratic ticket (MondalelFerraro) and the Republican ticket 

(ReaganIBush) as well as their need for cognition were measured. 

A preference index was constructed by subtracting attitudes toward 

the Democratic ticket from attitudes toward the Republican ticket. 

Two days after the election, 108 of these subjects who fell in the top 

and bottom thirds of the distribution in need for cognition were 

contacted by telephone and asked to reveal for whom they had 

voted. The primary result of this study was that the attitudes of 

HNCs were more predictive of their reported votes (r = .87) than 

were the attitudes of LNCs (r = .46), p < .05. 

External Validity of Need for Cognition Findings 

In sum, individuals who are high in need for cognition think more 

about the substance of issues and are less influenced by peripheral 

cues. Their attitudes are based more on their underlying beliefs, are 

more stable over time, are more resistant to counterpropaganda, and 



are more predictive of their behavior than are the attitudes of low 

need for cognition individuals. However, with one or two excep- 

tions (for example, Pieters, Petty, and Haugtvedt, 1985), these find- 

ings have been obtained in separate experiments conducted in the 

psychology laboratory with college students as subjects. 

To what extent do the need for cognition results generalize to 

the more common survey context? To what extent is it practical to 

include items from the need for cognition scale in a representative 

national survey? In an attempt to address these and other issues, 

Verplanken ( 199 1 ) conducted a field survey in which attitudes, 

beliefs, and behavioral intentions toward the use of coal as an 

energy source were measured. He began with a pretest sample of 

2,439 residents of Leiden (the Netherlands) and obtained a 

response rate of 78 percent. Within this sample, need for cognition 

(with five items) and involvement in the issue were also assessed. 

Attitudes were assessed by asking how good or bad coal was as an 

energy source. Beliefs were assessed with seventeen statements 

examining the risks (such as increased pollution) and benefits (such 

as lower electricity prices) of using coal as an energy source. Behav- 

ioral intentions were assessed by asking respondents questions such 

as whether they would sign a petition for or against the use of coal. 

To examine the interrelationships among beliefs, attitudes, and 

intentions in the pretest sample, high and low thinking groups were 

first constructed by combining individuals' responses to the involve- 

ment and need for cognition measures. The most important result 

was that, as expected, there was significantly greater attitude-belief 

and attitude-intention consistency for the high than for the low 

thinking group. The attitude-intention difference was significant 

when comparing HNCs with LNCs. 

In  order to examine additional hypotheses about attitude 

change, 289 randomly selected individuals from the pretest sample 

were sent a persuasive message in the mail and asked to respond to 

an "immediate" posttest interview several days later. The message 

came from either a high credibility (university expert) or a low cred- 

ibility (industry authority) source and a 94 percent response rate 
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was obtained. The persuasive message advocated the use of coal for 

generating electricity in the Netherlands. Credibility had a greater 

impact on the attitudes of the low than the high thinking subjects 

and the same pattern held for HNCs versus LNCs. In addition, the 

attitudes of HNCs were predicted by their ratings of message qual- 

ity (r = -47) to a greater extent than were the attitudes of LNCs 

(r = .23), P < .05. One year later, a second posttest was mailed to 

the initial respondents and a 77 percent response rate was obtained. 

Greater attitude change persistence was observed for the high than 

for the low thinking group and this effect was also significant for 

HNCs versus LNCs. 

Thus, by using just five items from the need for cognition scale 

Verplanken (1991) was able to replicate many of the laboratory 

findings. This suggests that need for cognition can be used success- 

fully in surveys. 

Objectivity Versus Bias in Thinking 

The research we have reviewed so far might make it appear as if 

HNCs are more accurate in reporting their attitudes than LNCs. 

That is, when people think carefully before forming or changing 

their attitudes and before reporting their opinions to a survey taker, 

it might be expected that the attitudes they express are a more accu- 

rate representation of true feelings than those expressed by people 

who engage in little thinking. Is the news all good regarding HNCs 

or is there evidence for biases or irrationality in their judgments and 

attitudes? It is to these questions that we now turn. In particular, we 

review evidence that although HNCs are expected to be less sus- 

ceptible to various low effort cognitive biases, such as relying on 

simple heuristics and peripheral cues, they can be more susceptible 

to various high effort cognitive biases. 

Primacy Effects in Judgment 

Recall the finding that after changing attitudes in response to an 

initial communication, HNCs were more resistant than LNCs to a 

subsequent message taking the opposite position (Haugtvedt and 



Petty, 1992). This is presumably because HNCs have thought about 

the first message more diligently than LNCs and if this message is 

compelling, careful processing of it better enables them to counter- 

argue the subsequent message. This finding implies that if two 

equally strohg messages are presented in sequence, HNCs will be 

more influenced by the first message than the second one because 

their thoughts about the first will be used to counterargue the sec- 

ond. Rationality, however, is implied by the absence of primacy or 

recency effects if both messages are equally persuasive. 

A primacy effect for high thinking individuals is interesting 

because primacy has typically been considered a sign of low effort 

information processing. For example in Kruglanski's (1989) lay-epis- 

temic theory (LET), primacy effects are thought to result from freez- 

ing on the early information and failing to consider the second 

information (see, for example, Kruglanski and Freund, 1983). How- 

ever, the research on resistance to persuasion suggests that primacy 

effects can result from high amounts of cognitive effort (Haugtvedt 

and Petty, 1992). 

In a test of the high effort primacy hypothesis, Haugtvedt and 

Wegener ( 1993 ) presented undergraduate HNCs and LNCs with 

two opposing messages on the topic of requiring seniors to pass a 

comprehensive exam in their major as a prerequisite to graduation. 

One message favored the exams and the other opposed them. The 

messages were carefully pretested to be equal in strength and sub- 

jects received the messages in either a pro-con or a con-pro order. 

The participants read first one message and then the other, and then 

reported their attitudes. The important result from this study was a 

need for cognition by message order interaction. Specifically, HNCs 

showed primacy effects in judgment, being more influenced by 

whichever message came first. LNCs showed recency effects; they 

were more influenced by whichever message came last. Because 

LNCs presumably didn't engage in much thinking about either mes- 

sage, when asked for their opinion they relied on whichever they 

could remember better and it was the most recently presented 
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communication (see also Kassin, Reddy, and Tulloch, 1990; see 

Haugtvedt and Wegener, 1994, for a replication with a situational 

manipulation of motivation to think).' 

Priming Effects 

The research on primacy effects provides strong evidence that the 

high amount of thinking engaged in by HNCs does not always 

result in unbiased attitudinal outcomes. A second source of bias to 

which high thinking individuals might be susceptible is termed 

priming. Priming occurs when previously activated material in mem- 

ory influences the processing and interpretation of subsequent infor- 

mation (see Bargh, 1994). 

A number of recent studies have examined the implications of 

priming for behavior. For example, Carver, Ganellen, Froming, and 

Chambers (1983) used a scrambled sentence task as a priming 

manipulation, where subjects in the "hostile" prime condition 

unscrambled a majority of sentences with hostile content and sub- 

jects in the neutral condition unscrambled a majority of neutral sen- 

tences. Subjects primed with hostile sentences chose higher shock 

levels to punish a confederate in a subsequent learning task than 

subjects primed with neutral sentences. This behavior is irrational, 

of course, because the confederate did not actually act in a more 

hostile manner. Rather, the perceiver may have interpreted the con- 

federate's behavior in a more hostile manner because of the primed 

material in memory (see also Neuberg, 1988). 

In order for a primed category to influence behavior at least 

three steps must occur. First, the category must be activated from 

the memory store. Second, the activated category should influence 

interpretations of the target information. Third, in order for a judg- 

ment to influence behavior, the individual must act on the judg- 

ment rendered. A consideration of these factors suggests that need 

for cognition could moderate priming effects on behavior because 

this individual difference should be related to each of the steps in 

the priming to behavior sequence. 



First, because of their chronic tendency to engage in cognitive 

activity, HNCs may have easier access to stored categories than 

LNCs. Second, because need for cognition facilitates thinking, it 

might therefore lead to an enhanced impact of primed information 

on judgments. That is, even if category activation is equally quick 

for HNCs and LNCs, HNCs are likely to have more thoughts to 

bias and thus the effect on judgments will be stronger (Tesser, 

1978). Finally, even if the extent of bias on judgment is compar- 

able for HNCs and LNCs, HNCs are more likely to act on which- 

ever judgments they have rendered (Cacioppo, Petty, Kao, and 

Rodriguez, 1986). 

In order to examine the ability of priming to affect a conse- 

quential and personally relevant behavior, Petty, Jarvis, Strathman, 

and Bozzolo (1995) provided HNC and LNC undergraduates with 

one dollar and asked them to place a bet on a roulette wheel. Before 

the bet, participants were primed with the notion of winning or los- 

ing. The critical hypothesis was that the betting behavior of HNCs 

would be more influenced by the priming manipulation than the 

betting behavior of LNCs. The roulette wheel was composed half 

by black and half by red markers, which were arranged in such a way 

that the exact percentage of black and red, although 50-50, ap- 

peared ambiguous. Each subject could bet as much or as little of the 

dollar as they wanted in favor of the ball landing on black. It was 

explained to them that the amount of money they bet would be 

doubled if the ball landed on black but returned to the experimenter 

if it landed on red. In order to prime winning or losing, the experi- 

menter used the term win or the term lose six times in summarizing 

the game instructions, as follows: 

Remember, if you win (lose), you win (lose) whatever 

you bet. Therefore, if you bet one cent, you win (lose) 

one cent; if you bet forty-eight cents, you win (lose) 

forty-eight cents; if you bet one dollar, you win (lose) a 

whole dollar. So, if the ball lands on black (red), you will 
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win (lose) whatever you bet. You should consider this 

before you bet. 

The primary result of this study was a significant need for cognition 

by priming interaction. HNCs bet about eighty cents in the win 

prime condition and only fifty-five cents in the lose prime condi- 

tion. In contrast, LNCs bet about sixty-three cents regardless of the 

priming manipulation. 

In a series of follow-up studies, Petty, Jarvis, Strathman, and Boz- 

zolo (1995) demonstrated that the enhanced priming effect of 

HNCs over LNCs requires the priming to be relatively subtle. For 

example, if the experimenter explicitly indicated that she expected 

the subject to win rather than simply mentioning the word "win" 

in the instructions, the enhanced priming effect for HNCs was elim- 

inated. In fact, when biasing contextual factors are made salient, 

HNCs would be expected to be more likely to exert the effort nec- 

essary to decontaminate their judgments (Martin, Seta, and Crelia, 

1990). 

According to this three-step priming to behavior model, need 

for cognition might moderate the priming to behavior sequence at 

three different stages. Specifically, need for cognition could influ- 

ence the accessibility of the win or lose categories, the amount of 

bias the category exerts on the judgment rendered (for example, 

how likely the subjects thought they were to win the bet), and the 

consistency between the judgment rendered and subsequent behav- 

ior. Because it was already clear from prior research that HNCs are 

more likely to act on their judgments than are LNCs (Cacioppo, 

Petty, Kao, and Rodriguez, 1986), to eliminate the possibility that 

the effect of the win/lose prime on the amount bet resided solely in 

the last step (judgment-behavior consistency) Petty, Jarvis, Strath- 

man, and Bozzolo (1995) conducted another study. In it HNCs and 

LNCs were placed in a more traditional priming paradigm. Partic- 

ipants were asked to judge the hostility of a target person who 

engaged in ambiguous behaviors after being primed with hostile or 



nonhostile content (see Srull and Wyer, 1979). As hypothesized, 

ratings of the target's hostility by HNCs were significantly more 

influenced by the prime than were the ratings of LNCs. 

Thus, a primed category can exert a stronger impact on the judp. 

ments and behavior of HNCs than LNCs. Similar effects have been 

observed for the effects of mood on the judgments of HNCs and 

LNCs. For example, in one study Petty, Schumann, Richman, and 

Strathman (1993) exposed HNC and LNC individuals who had 

been placed in a positive or a neutral mood to a persuasive message. 

Although both HNCs and LNCs had more favorable attitudes 

toward the topic when in a positive mood than when in a neutral 

mood, mood influenced the thoughts of HNCs but not LNCs. Fur- 

thermore, path analyses indicated that mood had a direct effect on 

the judgments of LNCs but influenced the attitude judgments of 

HNCs indirectly by making their thoughts about the message more 

positive. 

In the 1993 study, the persuasive message focused on the ben- 

efits that would accrue if the advocacy was adopted. Petty and 

Wegener (1991) suggested that one reason why positive mood 

would render the evaluation of arguments more favorable for peo- 

ple thinking about the arguments is that people in a positive mood 

would view the benefits mentioned as more likely to occur than 

people in neutral or negative moods (Johnson and Tversky, 1983). 

However, people in a positive mood would be less likely to think 

that negative things would happen. Thus, if a persuasive message 

focused on the harm that would occur if the advocacy was not 

adopted, thoughtful people in a positive mood should be less influ- 

enced than thoughtful people in neutral or negative moods. 

To test this hypothesis, Wegener, Petty, and Klein (1994) placed 

HNCs and LNCs in a positive or negative mood and exposed them 

to a message that emphasized the benefits of adopting the speaker's 

recommendation (positive frame message) or the costs of not adopt- 

ing the speaker's recommendation (negative frame). For HNCs, 

frame interacted with mood on both likelihood and attitude judg- 
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ments. That is, HNCs rated the benefits in the positively framed 

message as more likely to occur when they were in a positive mood 

and rated the costs in the negatively framed message as more likely 

to occur when they were in a negative mood. Also as expected, 

when the message was positively framed HNCs were more likely to 

be persuaded when in a positive than in a negative mood, but when 

the message was negatively framed they were more likely to be per- 

suaded when in a negative than in a positive mood. Path analyses 

indicated that likelihood judgments mediated the effect of mood on 

attitudes for HNCs. Low need for cognition subjects showed no 

effect of mood on likelihood judgments or attitudes. 

In sum, this research strongly supports the moderating role of 

need for cognition in priming effects on judgment and behavior. 

These effects are somewhat ironic in that it is the most thoughtful 

people who are the most susceptible to the subtle influence of 

primes on their judgments and behavior. 

Need for Cognition and Survey Effects 

Now that we have reviewed some of the basic research on need for 

cognition, what implications are there for understanding survey 

responses? The differences expected between LNCs and HNCs 

should be those that are expected based on differential amounts of 

thought about the survey. 

Attitude-Behavior Consistency 

One of the most important practical findings from the research we 

reviewed is that the measured attitudes of HNCs are more likely to 

predict their subsequent behavior than are the measured attitudes 

of LNCs (Cacioppo, Petty, Kao, and Rodriguez, 1986). Thus, when 

predicting voting outcomes, consumer purchases, and so forth from 

poll results, the accuracy of behavioral prediction might be 

improved if high versus low need for cognition respondents were 

identified. 
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Likelihood of Selecting a "No Opinion" Response 

Why don't the measured attitudes of LNCs responding to surveys 

predict behavior as well as those of HNCs? One possible factor is 

that the underlying attitudes are not measured as accurately for 

these individuals. That is, LNCs would be expected to devote less 

cognitive effort to their answers than HNCs and thus report less 

reliable or valid attitudes. Krosnick (1991) noted that since pro- 

viding optimal responses to surveys often requires considerable cog- 

nitive effort, LNCs might be more likely to engage in lower effort 

satisficing strategies than HNCs (Krosnick, 199 1 ) . One such satis- 

ficing strategy would be to select a "don't know" or "no opinion" 

response rather than engage in the effort necessary to retrieve an 

accurate response. 

Consistent with this notion, Sadowski (1993) found that LNCs 

were more likely to select a "no opinion" response when it was 

offered than were HNCs. In one survey, subjects were given a ques- 

tionnaire that listed nineteen national problems. Respondents were 

asked to indicate whether each was a major ~roblem, a moderate 

problem, a small problem, or no problem at all. A second survey 

dealt with the perceived level of honesty and ethical standards of 

people in each of twenty-five occupations. In each survey, a "no 

opinion" response was also offered and in each case, low need for 

cognition subjects selected this option more frequently than did 

high need for cognition subjects.' 

If LNCs responded with no opinion because they were unmoti- 

vated to engage in the effort necessary to retrieve their opinions, 

then the no opinion responses represent an error of sorts on the part 

of LNCs. That is, the satisficing interpretation suggests that HNCs 

are more accurately reporting their opinions and that LNCs actu- 

ally have opinions but are too lazy to retrieve them. However, 

another possibility exists: HNCs may be more willing to construct 
an opinion even when they did not have one previously. This inter- 

pretation suggests that the effect is located in what HNCs are doing 

(effortfully constructing opinions where none previously existed) 

rather than in what LNCs are failing to do (exerting the effort to 

retrieve the opinions that they already have formed). We return 
I 

to this issue after describing the need to evaluate construct shortly. 

Attitude Polarization and Accessibility 

If HNCs think more about the items in a survey than do LNCs, 

then the mere act of completing a survey could produce an effect 

on their attitudes. Specifically, thinking about an attitude issue can 

lead to polarization of the attitude if that thinking is guided by a 

coherent attitude schema (see Tesser, 1978; Tesser, Martin, and 

Mendolia, 1995; for reviews). In addition, the more one thinks 

about one's attitude, the more accessible the attitude becomes 

(Petty, Haugtvedt, and Rennier, 1995). 

Smith, Haugtvedt, and Petty (1994) examined the notion that 

completing a survey could produce more polarized and more acces- 

sible attitudes for HNCs than LNCs by having undergraduates 

respond on a computer keyboard to four semantic differential items 

on recycling (for example, "recycling is good" where 1 = strongly 

disagree and 9 = strongly agree) right before and right after they 

completed a lengthy computerized survey on the topic of environ- 

mentalism. Half the fifty-eight questions about environmentalism 

(for example, "the goal of saving the environment is reachable") 

were responded to on nine-point strongly disagree/strongly agree 

scales and half on dichotomous yeslno scales. Also, half the items 

expressed a proenvironmental position and half an antienviron- 

mental one. Although both HNC (M = 6.70) and LNC (M = 6.66) 

individuals began with virtually identical proenvironmental atti- 

tudes prior to completing the survey, following survey completion, 

HNCs (M = 7.7 1) had polarized their attitudes relative to LNCs 

(M = 6.89), p < .05.3 The computer also recorded how many sec- 

onds it took subjects to report their attitudes. Again, although 

HNCs (M = 4.10 seconds) and LNCs (M = 4.32) took the same 

amount of time to report their initial attitudes, following comple- 
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tion of the survey, HNCs (M = 2.87) expressed their attitudes more 

quickly than LNCs (M = 3.47), P < .01. Thus, completing a lengthy 

survey on environmentalism led to more ~olarized and more acces- 

sible attitudes on the part of HNCs than LNCs. 

Responses to Cues in Survey Questions 

If HNCs think more about survey questions, retrieving relevant 

information and attempting to provide thoughtful responses, they 

should be less influenced by any peripheral cues embedded in the 

questions that favor one response over another. In contrast, indi- 

viduals who don't like to think should be more susceptible to such 

cues (Haugtvedt, Petty, and Cacioppo, 1992). Furthermore, this dif- 

ference between HNCs and LNCs should be especially true when 

the survey questions are on a topic of low knowledge and impor- 

tance. If the questions are on a topic of high knowledge and impor- 

tance, even LNCs would be expected to think carefully about the 

questions and be relatively resistant to simple cues (Axsom, Yates, 

and Chaiken, 1987). 

To examine this hypothesis, Haugtvedt, Petty, and Cacioppo 

(1986) conducted a ~ i l o t  study in which HNC and LNC under- 

graduates gave their opinions about various issues and rated the 

extent to which the issues were important to them and they had 

knowledge about them. Two issues for which HNCs and LNCs had 

the same initial attitudes were selected. However, one issue was one 

that HNCs and LNCs both saw as high in importance and knowl- 

edge while the other was low in importance and knowledge. The 

low importance/knowledge issue on which high and low NCs had 

the same attitudes concerned the safety of nuclear power plants and 

the high importance/knowledge issue concerned penalties for drunk 

driving. To manipulate a simple agreementldisagreement cue within 

the survey item itself, the question indicated that "over 80 percent 

of college students completely agreed with" or "completely disagreed 

with" stiffer penalties for drunk driving or the dangers of nuclear 

power plants. Respondents gave their own level of agreement on a 

five-point agreeldisagree scale. Analyses indicated that neither 

HNCs nor LNCs were influenced by the agreement cue when the 

issue was of high importance and knowledge. However, on the low 

importance/knowledge issue, LNCs were influenced by the agree- 

ment cue while HNCs were not. That is, high need for cognition 

subjects presumably gave their true opinions uninfluenced by salient 

peripheral cues. 

Order Effects in Survey Responding 

In an interesting attempt to link the research on survey responding 

with the research on processing persuasive messages, Schwarz, Hip- 

pler, and Noelle-Neumann (1992) noted that each of the response 

alternatives in a survey can be considered to be a message argument. 

Thus, if the response alternative is plausible it will be endorsed, but 

if not it will be rejected. Furthermore, the greater the thought 

devoted to a compelling alternative the greater the likely extent of 

agreement with it, and the greater the thought devoted to an 

implausible alternative the greater the likely extent of disagreement 

with it. Thus, plausibility of alternatives in a survey question should 

make a greater difference for HNC than for LNC individuals, just 

as the cogency of the arguments in a message typically makes a 

larger difference for HNCs than LNCs (Cacioppo, Petty, and Mor- 

ris, 1983; Haugtvedt, Petty, and Cacioppo, 1992). 

Based on this analysis, Schwarz, Hippler, and Noelle-Neumann 

( 1992) hypothesized that if response alternatives were presented 

visually, a primacy effect would be obtained because a visual format 

encourages thinking about the initial items. And if the initial 

response alternatives were considered deeply these thoughts would 

interfere with extensive consideration of the later alternatives, caus- 

ing the early plausible items to have an advantage over later ones 

(see also, Krosnick and Alwin, 1987). However, a second reason for 

primacy if initial alternatives are processed deeply is that careful 

processing and acceptance of the initial responses could lead to 

counterarguing and thoughtful rejection of the later responses 
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(Haugtvedt and Wegener, 1994; Haugtvedt and Petty, 1992). Since 

high need for cognition subjects would be more likely to think 

about the initial alternatives, they could show a primacy effect if 

their reactions to the later alternatives were influenced by their 

reactions to the earlier ones. Thus, in contrast to some suggestions 

that primacy effects are typically caused by low effort satisficing 

strategies (Krosnick, 199 1 ; Kruglanski and Freund, 1983), primacy 

effects might also be obtained in surveys as a result of high effort 

analyses. 

When might recency effects be expected? Schwarz and Sudman 

(1992) hypothesized that if a message was presented in oral rather 

than written form, recency effects would be encouraged because 

respondents would have the most time to think about the last alter- 

natives (that is, after the interviewer paused for the answer). LNCs 

should be most susceptible to these recency effects because they 

would be least likely to be thinking about the early alternatives and 

most likely to base their responses on the information most recently 

presented (Haugtvedt and Wegener, 1994; Kassin, Reddy, and 

Tulloch, 1990). 

Priming Effects in Survey Responding 

Another phenomenon in surveys to which need for cognition might 

be applicable is that of priming. As we noted earlier, HNCs are 

more susceptible to the impact of primes than are LNCs, at least if 

the primes are subtle and the judgment target is ambiguous (Petty, 

Jarvis, Strathman, and Bozzolo, 1995). We argued that this was pre- 

sumably because HNCs either had a more accessible attitude struc- 

ture that was easier to prime than LNCs or because the effect of the 

primed construct biased more thoughts for HNCs than for LNCs. 

Research on priming and surveys supports the view that high elab- 

oration contexts are more likely to produce priming effects than are 

low elaboration contexts. 

In one study, for example, Tourangeau, Rasinski, Bradburn, and 

D'Andrade ( 1989) examined moderators of priming effects in sur- 

veys. In this research, before responding to a particular survey item, 

respondents were asked four context questions that could influence 

their response to the target item. For example, one target question 

was, "Do you think the Supreme Court has gone too far in protect- 

ing the rights of people accused of crimes or do you think it has 

done what is necessary to see that the accused are fairly treated?" 

One set of context items dealt with fear of crime ("Is there any area 

around your house where you would be afraid to walk alone at 

night?'), whereas the other dealt with civil liberties ("In the Amer- 

ican court system, a rich person usually gets treated better than a 

poor person. Do you agree or disagree?"). The fear of crime items 

would presumably tend to trigger thoughts that would lead people 

to believe that the Supreme Court had gone too far in protecting 

the rights of criminals. However, the civil liberties questions would 

trigger thoughts and ideas that were more compatible with pro- 

tecting the rights of criminals. Across six quite different target 

items, evidence for priming was obtained. More interestingly, con- 

sistent with the notion that high elaboration contexts facilitate 

priming, Tourangeau, Rasinski, Bradburn, and D'Andrade ( 1989) 

found that the priming effect was greater for people who believed 

the target issue was important but had ambivalent attitudes toward 

it. Ambivalence is presumably critical because it is necessary to be 

able to prime thoughts and ideas on either side of the issue. Impor- 

tance could be a factor for two reasons. The study focused on the 

fact that important attitudes would have the elaborated structure 

necessary to obtain priming. Another possibility, however, is that 

people are more motivated to think about important issues than 

unimportant ones (see Boninger, Krosnick, Berent, and Fabrigar, 

1995; Petty, Cacioppo, and Haugtvedt, 1992), and thus the prior 

primed thoughts would have a greater likelihood of influencing the 

evaluation of the target issue.' 

Summary 

HNCs put more effort into responding to surveys than do LNCs. 

This means that LNCs should be more susceptible to various low 

effort biases in surveys. Thus, LNCs are more likely to be influenced 
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by simple cues in a survey that suggest that one response is better 

than another and may be more likely to respond "no opinion" when 

they do not want to engage in the cognitive work necessary 

to retrieve their attitudes. LNCs would also be expected to be more 

susceptible to other low effort biases such as (1) mental coin- 

flipping (choosing randomly from among the responses offered), 

(2) acquiescence (agreeing with almost any assertion regardless 

of its content), (3) nondifferentiation (giving all attitude objects 

the same rating when the same response scale is used for each), and 

(4) status quo responding (selecting the status quo option over 

change; see Krosnick, 1991). The latter biases have yet to be inves- 

tigated with need for cognition, however. 

In contrast to the greater susceptibility of LNCs to low effort 

biases in surveys, HNCs should be more susceptible to various high 

effort biases. In this regard, HNCs can be more susceptible to both 

primacy and priming effects, where thoughts about early questions 

influence responses to later ones and constructs that have been 

primed prior to survey completion influence survey responses. 

Finally, because HNCs think more when completing a survey than 

do LNCs, the opinions of HNCs can be changed by the very act of 

survey completion. Specifically, after completing a survey on a topic, 

their attitudes toward the topic may be more polarized and accessi- 

ble than LNCs who complete the same survey. 

Basic Research on the Need to Evaluate 

An important assumption in work on attitudes has been that peo- 

ple both high and low in need for cognition evaluate the persuasive 

messages and objects in their environment even though the process 

of evaluation is different. That is, HNCs engage in considerable 

cognitive effort when evaluating objects and issues whereas LNCs 

tend to base their evaluations or attitudes on relatively simple cues 

in the persuasion environment that allow their attitudes to be 

formed with little cognitive effort. Similarly, it is often assumed that 

both HNCs and LNCs possess attitudes to the same degree but may 

differ in the extent to which they are willing to engage in the effort 

necessary to retrieve their attitudes when requested on a survey. 

Interestingly, investigators have not raised the question of 

whether there are individual differences in the propensity to evalu- 

ate at all. Rather, it has been presumed that evaluation is pervasive- 

that is, everyone evaluates-although there may be differences in 

how this evaluation occurs. Typical of this view are the comments 

of Markus and Zajonc (1985) who wrote that "nearly all cognition 

and perception is evaluative. . . . It is not possible to view a social 

object or a social act without at the same time making an assessment 

on dimensions closely corresponding to goodlbad, pleasantlunpleas- 

ant, etc." (p. 210, emphasis added). Thus, if individuals refuse to pro- 

vide an evaluation of something, one might assume that they are 

hiding an undesirable opinion, didn't understand the question, were 

unfamiliar with the topic, or were not sufficiently motivated to 

retrieve their opinion. It has not been considered that some people 

just do not like to engage in evaluation whereas others do. 

We reasoned that if there were differences in the propensity to 

evaluate, it should be ~ossible to construct an assessment instru- 

ment to gauge these differences. Thus, in a series of studies, we set 

out to develop and refine an inventory that possessed high internal 

consistency, test-retest reliability, and convergent and discriminant 

validity (Jarvis and Petty, in press). After various investigations, we 

settled on a sixteen-item need to evaluate (NE) scale. Some of the 

items on this scale are presented in Table 10.1 and the relationship 

between the need to evaluate and other popular individual differ- 

ence assessments that we have examined are presented in Table 

10.2. The correlations in Table 10.2 suggest that the scale possesses 

both convergent and discriminant validity. That is, NE shows a 

modest correlation with other scales that one might expect would 

be related but does not correlate with irrelevant scales. 

Following scale development, we conducted a number of stud- 

ies to examine the predictive validity of the scale. Perhaps the most 
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important question is whether people act as might be expected if 

there are individual differences in the propensity to evaluate. To 

examine this, in one validation study people were simply asked to 

write about the events of their previous day. The subjects' narra- 

tives were divided into thought segments and these segments were 

coded on whether they expressed evaluative content (for example, 

"Some of the songs at the concert were really good") or did not (for 

example, "Woke up at 8 A.M. and took my dog out first thing"). 

The overall number of thoughts written did not differ for subjects 

who were high versus low in their need to evaluate (NE). However 

those high in need to evaluate (HNEs, M = 2.5) wrote nearly twice 

as many evaluative thought segments as those low in the need to 

evaluate (LNEs, M = 1.28), P < .05. For illustrative purposes, the 

responses of one high and one low NE individual are presented in 

Exhibit 10.1. 

In a second validity study, HNEs and LNEs were exposed to 

twenty-four slides of paintings and asked to write down the first 

three thoughts they had about each. The paintings represented a 

variety of styles and periods and were preselected to be pleasant, 

unpleasant, or neutral. Subjects, who were seated in a room, viewed 

each slide for about thirty seconds during which time they recorded 

on a sheet of paper whatever came to mind. As in the previous 

study, subjects' thoughts were subsequently coded into those that 

expressed evaluative content ("1 really like the colors") and those 

that did not ("Used lots of color"). All scores were summed and 

divided by twenty-four to give each subject an average score for 

total thoughts per painting as well as for both evaluative and 

nonevaluative thoughts per painting. Replicating the previous study, 

NE did not influence the total number of thoughts generated but 

HNEs (M = 1.36) generated significantly more evaluative thoughts 

per painting than LNEs (M = .61), P < .001. Thus, regardless 

whether the task was self-relevant (that is, "Write about a day in 

your life") or not (that is, "List thoughts about unfamiliar paint- 

ings"), the thoughts of HNEs contained more evaluative content 

than did the thoughts of LNEs. 

Exhibit 10.1. Low Need to Evaluate and High Need to Evaluate Subjects: 
Description of Yesterday. 

Low Need to Evaluate Subject 
I woke up about 10:30 or so after the dog started barking at the neighbor. 
Pat (my boyfriend) called [and] we talked for a while before I started to 
study for my two tests today. I took a study break and went downstairs to 
talk to my dad and to get some hot tea when a friend of mine called from 
Kent. I hadn't talked to her in a while. We caught up on the latest gossip. 
She is engaged to Tony (a Delta Chi). They are getting married in a year or 
so. After we hung up, the soaps were on. 1 finished my note cards and 
watched "The Young and the Restless" at the same time. During "The Bold 
and the Beautiful" I took my shower. My dad made me a steak for 
dinnerllunch. After I ate, I ran to Meijer's for some food for Pat. I dropped 
it off at his apartment. Then went to work until 8. After work I went back 
to Pat's and we had some dinner and while he was cleaning up I studied. 
Then we went to bed. 

High Need to Evaluate Subject 
Yesterday was a 'blah' day mainly. In class I pretty much screwed up a quiz 
because I couldn't remember the exact terms but I really understood the 
concepts. I had a take-home quiz due yesterday also, but I'll do well on that 
one I know. I was tired all day. Larry and I went to Bob Evans and had a 
bad waitress and it took us a long time to eat because we waited so long 
for our food. But we did have tasty deserts, so it wasn't too terrible. We 
went and rented a movie that looked interesting, but neither of us enjoyed 
it very much-but it was the kind of movie that is so bad it's sort of 
amusing. We just hung around then and I took a bath and relaxed. There 
wasn't anything really awful that happened, but there wasn't really 
anything exciting either so it was just a boring day. But I did get a really 
good night's sleep and today is going well so far. 

Need to Evaluate, Need for Cognition, and Survey Effects 

Research is only beginning to examine the implications of the need 

to evaluate for survey responding but perhaps the most obvious pre- 

dictions are that HNEs would have more opinions than LNEs and 

that these opinions would be more accessible. That is, if HNEs are 

continually evaluating everything in their environment they would 

be expected to form more opinions than LNEs about a variety of 



issues. Furthermore, with continued evaluation the evaluations 

should become more accessible. 

Interestingly, these same consequences might also be postulated 

for individuals who differ in their need for cognition. Recall that 

individuals high in need for cognition (NC) were found to express 

more opinions on a survey than individuals low in NC and that fol- 

lowing completion of a survey on the environment the opinions of 

HNCs were more accessible than the opinions of LNCs (Smith, 

Haugtvedt, and Petty, 1994). Because the need to evaluate and the 

need for cognition are positively correlated, it is important to deter- 

mine whether any effects of NE on opinion expression and accessi- 

bility are independent of effects of N C  on these measures. 

Attitude Accessibility 

To examine the joint effects of NE and N C  on attitude accessibil- 

ity, in a series of studies we had undergraduates who had previously 

completed the NES and NCS report their attitudes toward nearly 

a hundred common objects (for example, butterflies, landlords, 

spinach; see Bargh, Chaiken, Govender, and Pratto, 1992).5 The 

names of these objects were flashed on a computer screen and the 

subjects provided their evaluations of these objects on a dichoto- 

mous goodlbad scale. The computer recorded the time it took sub- 

jects to report their attitudes. Two significant effects were obtained. 

First, as expected, HNEs reported their evaluations more quickly 

than LNEs, p < .01. In addition, an NE X NC interaction appeared, 

p < .01. This interaction indicated that HNCs reported attitudes 

more quickly than LNCs only if they were also high in the need to 

evaluate. HNCs who were low in their need to evaluate actually 

took longer than LNCs to report their opinions. That is, when the 

prior thinking of I-INCs was likely to have been highly evaluative 

it facilitated attitude retrieval. However, when the prior thinking 

of HNCs was not likely to have been evaluative, the evaluation task 

took longer for high than low thinking individuals. 

If the need to evaluate had not been measured in our research 
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then overall there would have been no accessibility differences 

observed between HNCs and LNCs. Recall that in the study men- 

tioned earlier by Smith et al., (1994), there were no initial differ- 

ences in accessibility of attitudes toward the environment between 

the two groups. However, after engaging in an evaluative task- 

completing a survey on the environment-the attitudes of HNCs 

became more accessible than the attitudes of LNCs. 

Attitude Expression 

In a separate series of studies, we examined the joint effects of NE 

and NC on opinion expression. In one study, we asked 168 under- 

graduates who had previously completed the NES and NCS to com- 

plete an opinion survey containing thirty-four items. Thirty-two of 

the items asked for opinions on various national issues such as envi- 

ronmental protection, mandatory national service, legalized abor- 

tion, capital punishment, and so forth. These items were adapted 

from the 1990 American National Election Survey (ANES) con- 

ducted by the Center for Political Studies at the University of 

Michigan and only items referring to still-current issues were 

included. The response option formats were consistent with the 

ANES where possible with the important proviso that all questions 

included a "no opinion" option. In addition tc, these items, the sur- 

vey also included two "bogus" issues adapted from Schuman and 

Presser ( 1981). These items asked subjects for their opinions on the 

"Monetary Control Bill" and the "Agricultural Trade Act."6 

It was expected that on the real opinion items, HNCs and HNEs 

would be more likely to give opinions than LNCs and LNEs and 

that individual differences would account for significant and inde- 

pendent variance. The two bogus opinion issues were included in 

the survey for exploratory purposes. Specifically, we wished to exam- 

ine whether HNEs and HNCs would be more likely than LNEs and 

LNCs to give opinions on obscure and unfamiliar items as well as 

on familiar ones. If so, it would suggest that some of the difference 

between HNCs and LNCs and HNEs and LNEs is due to differences 
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in the propensity to construct an opinion at the time of measure- 

ment rather than differences in the propensity to retrieve an opin- 

ion that previously existed. 

To examine the relative prevalence of reporting attitudes as a 

function of individual differences, a 2 (NC: highllow) X 2 (NE: 

highllow) ANOVA was computed on the number of no opinion 

responses selected. This analysis revealed that both N C  and NE 

influenced the number of times subjects reported having no opin- 

ion. Specifically, HNCs (M = 2.20) used the no opinion option less 

frequently than LNCs (M = 4.40), P < .01, and HNEs (M = 2.14) 

used the no opinion option less frequently than LNEs (M = 4.16), 

p < .01. These effects were not qualified by an N C  X NE interac- 

tion, suggesting that the effects are additive. This additive nature 

is most apparent when one considers the number of no opinion 

responses given by subjects high in both needs (M = 1.41) com- 

pared with those low in both needs (M = 4.83). 

Thus, both LNCs and LNEs were more likely to indicate that 

they had no opinion across a range of contemporary social issues 

than were HNCs and HNEs. If one looks only at individuals who 

do not like to think (LNCs), HNEs produced more opinions than 

LNEs. These opinions, however, were presumably relatively non- 

thoughtful ones. Similarly, if one looks only at individuals who do 

like to think, HNEs again produced more opinions than LNEs 

although these opinions were presumably relatively thoughdul. But 

were these opinions retrieved from memory or constructed at the 

time of judgment? A n  analysis of the bogus items might provide 

some insight into this issue. 

Consistent with the notion that the need to evaluate effect is 

retrieval based, HNEs were not more likely to report having opin- 

ions on the bogus issues than were LNEs, F < 1. However, consis- 

tent with the possibility that the need for cognition effect could be 

at least in part construction based, HNCs (M = .68) were more 

likely to report having opinions on the bogus issues than were LNCs 

(M = .40), P < .05. But why did HNCs construct opinions on these 

bogus issues? One possibility is that they simply do not like to 

acknowledge that they don't have opinions because this could con- 

flict with their self or public image of being a thoughtful person. In 

contrast, given the vague nature of the bogus items, perhaps HNCs 

retrieved information relevant to the general issue and formed an 

opinion based on their assumption of what the issue was. For exam- 

ple, when HNCs were asked to support or oppose the Agricultural 

Trade Act, they may have retrieved general information relevant 

to free trade and responded based on this (see also Schumann and 

Presser, 1981). 

The latter argument assumes that the vagueness of the bogus 

items allowed HNCs to assume that they knew what the issue was 

about and therefore think about it and respond. If this is the case, 

then eliminating this vagueness should prevent HNCs from think- 

ing they have relevant knowledge and the NC effect should con- 

sequently disappear. But if HNCs are simply less willing to report 

that they have no opinion for reasons of image, then the NC dif- 

ference should emerge even on issues that are unambiguously un- 

familiar to subjects and thus unrelated to any knowledge that they 

could retrieve. To compare these two possibilities, we conducted a 

follow-up study in which we manipulated the specificity of the 

bogus items. For half the subjects, this study was essentially a repli- 

cation of the first study. Embedded within these subjects' ques- 

tionnaires were the same two general bogus issues used in the 

previous study. The other half received the identical questionnaires 

with the exception that the same bogus items were made more 

clearly unfamiliar. Specifically, these subjects were asked for their 

opinions regarding the "Hubert-Dawes Agricultural Trade Act of 

193 1 " and the " 195 2 Jon Kinsrock Monetary Control Bill." For all 

subjects, a "no-opinion" response alternative was provided with 

each of the thirty-four items. 

Thus, HNC and LNC subjects responded to two bogus issues 

embedded within a questionnaire of thirty-two real issues. We ana- 

lyzed the number of times subjects indicated a response option other 
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than "no opinion" on the critical items in a 2 (NC: highllow) X 2 
(NE: highllow) X 2 (Item type: familiar/unfamiliar) ANOVA. Sub- 

jects scores, of course, could range from 0 to 2 for each item type. 

This analysis first revealed a main effect for familiarity. When the 

bogus items were clearly unfamiliar (M = .26), subjects were less 

likely to report having attitudes toward them than when they were 

potentially familiar (M = .68), p < .05. Importantly though, this 

analysis also produced a two-way interaction (p < .001). Planned 

comparisons revealed that the N C  effect did in fact depend on the 

familiarity of the items. When the bogus items were potentially 

familiar (replication condition), HNCs (M = 1.00) were much more 

likely to report having an opinion than were LNCs (M = .29), 

p < .01. However, when potential familiarity with the issues was 

eliminated, this effect disappeared. In fact, when the bogus items 

were clearly unfamiliar, HNCs (M = .13) tended to be less likely to 

indicate that they had an opinion than were LNCs (M = .39). 

Viewed somewhat differently, HNCs' likelihood of giving opinions 

to the bogus items was highly contingent on whether the issue was 

potentially familiar and thus potentially related to knowledge they 

could possess. For LNCs, the familiarity of the issue had no effect 

on their propensity to report having opinions. 

Conclusions 

In this chapter we reviewed work on a well-established individual 

differences construct-the need for cognition (Cacioppo and Petty, 

1982)-and on a much more recent construct-the need to evalu- 

ate (Jarvis and Petty, in press). The research clearly suggests that 

people differ in the extent to which they think about and evaluate 

issues. We suggested that need for cognition should be associated 

with a number of survey effects. Specifically, LNCs are expected to 

be more susceptible to various low effort biases than HNCs, such as 

being influenced by cues in a survey that suggest one response over 

another. In contrast, HNCs are expected to be more susceptible to 

various high effort biases such as primacy effects and priming effects. 
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Individuals low in NC are also more likely to select a no opin- 

ion option than those high in NC, but it is not clear if this is 

because they are too lazy to retrieve their opinions or if HNCs are 

simply more active in constructing opinions when requested. The 

fact that HNCs are more likely to give responses than LNCs only 

to certain types of bogus opinion items (that is, those that are some- 

what familiar), suggests that the effect is partly based on attitude 

construction. The retrieval versus construction issue might also be 

influenced by an interaction between need for cognition and need 

to evaluate. Specifically, when the need to evaluate is low and thus 

the people involved have relatively few opinions, we suspect the 

effect (HNCs giving more opinions than LNCs) is more likely to 

be driven by the fact that HNCs are constructing opinions at the 

time of survey assessment. But when the need to evaluate is high 

and thus the people have relatively many opinions, we suspect that 

the effect is more likely to be driven by the fact that LNCs are 

unmotivated to exert an effort to retrieve the opinions they have. 

These speculations, of course, await additional research. 

At  the present time, differences in need to evaluate have been 

associated with differences in propensity to express opinions in sur- 

veys and in the accessibility of attitudes. We believe these differ- 

ences between HNEs and LNEs come primarily from the fact that 

HNEs and LNEs differ in the extent to which they have engaged in 

evaluation and therefore really have opinions. In contrast, we sus- 

pect that the difference between HNCs and LNCs in opinion 

expression comes mostly from differences in their willingness to 

exert effort in retrieving an opinion or constructing an opinion 

at the time of measurement. As noted, whether the difference 

is mostly one of opinion retrieval or construction may depend on 

whether the HNCs and LNCs are high or low in their need to 
evaluate. 

Because recent research indicates that the N C  and NE con- 

structs account for independent variance in survey responding, it is 

reasonable to consider that four groups of individuals respond to 

surveys. The first group consists of those who are relatively low in 
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both their propensity to think and their propensity to evaluate. 

They are the least likely to hold opinions. Thus, to the extent that 

they report opinions, their opinions could be subject to various low 

effort biases. A person who has few opinions to give and doesn't like 

to think would be most likely to engage in "mental coin flippingv 

or "status quo responding," for example. A second group consists of 

individuals who don't like to think but do like to evaluate. These 

people would likely form opinions about a variety of issues but by 

relatively nonthoughtful, peripheral means (for example, identifying 

with admired sources; Petty, Cacioppo, and Goldman, 198 1 ). Nev- 

ertheless, these individuals would likely have real opinions to 

express on a survey. A third group of individuals are those who don't 

like to evaluate but do like to think. These people would likewise 

express opinions on surveys but a concern is that these opinions 

would be thoughtfully constructed at the time of the survey admin- 

istration rather than retrieved from memory. Finally, a fourth group 

of individuals are those who are relatively high in their propensity 

to think and to evaluate. These people would be most likely to 

express opinions on surveys, opinions that would be a combination 

of those that were thoughtfully retrieved and those that were 

thoughtfully constructed. 

Notes 

1. We do not conclude that primacy effects are invariably the result of 
I 
I 

high effort processes. Rather, we suspect that when only two distinct 
I 

I 
sides of an issue are presented in sequence by different sources, high I 

I 

effort will lead to primacy because a distinct judgment will be ren- I 

dered after the first side is heard and this well-reasoned judgment 
I 
I 

will bias processing of the second side. However, if participants are 

exposed to a lengthy list of contradictory information from a single 

source, low effort processing is more likely to lead to primacy 

because low effort processors will be more likely to render a judg- 

ment before all of the information is processed (Ahlering and 

Parker, 1989). 

2. Narayan (1993) examined whether HNCs were more likely than 

LNCs to endorse a no opinion response option when it was offered 

than when it was not. This was tested by embedding one target sur- 

vey item in ninety-five others. Half of the subjects were explicitly 

provided with the option of saying that they didn't have enough 

information to judge. Both HNC and LNC subjects were equally 

more likely to increase "don't know" responding when this response 

was explicitly offered than when it was not. However, it was not 

reported whether HNC and LNC subjects differed in their baseline 

levels of don't know responding. Also, since only one opinion item 

was used, no aggregation was possible and thus the study provides a 

relatively insensitive test of the hypothesis. 

3. This polarization effect should be most likely to occur when HNCs 

are not explicitly instructed to think about some issue, that is, the 

thinking occurs naturally (Lassiter, Apple, and Leach, 1994). 

4. Although HNCs are more likely to show biasing effects of subtle 

primes, they are less likely to show effects for more blatant primes. 

In fact, HNCs are more likely to "correct" their judgments for per- 

ceived biasing factors (Martin, Seta, and Crelia, 1990). Corrections 

are made for both the perceived magnitude and direction of the per- 

ceived bias (Petty and Wegener, 1993; Wegener and Petty, 1995). 

5. The subjects were participating in research using an automatic atti- 

tude activation paradigm (see Fazio, Sanbonmatsu, Powell, and 

Kardes, 1986). 

6. The Agricultural Trade Act and Monetary Control Bill were actu- 

ally real issues at one time but are now very obscure, and thus we 

refer to them as bogus for convenience. 



A Coding System for Appraising 

Questionnaires 

Judith T. Lessler and Barbara H. Forsyth 

Th is chapter describes the questionnaire appraisal coding system 

developed and used by the authors and other staff at the Re- 

search Triangle Institute. We developed the questionnaire appraisal 
coding system as a tool to assist in characterizing, evaluating and 

identifying ways to improve questionnaires and questionnaire items. 

The questionnaire appraisal coding system is similar to the behavior 

coding system (Fowler and Cannell, Chapter Two, this volume) and 

the interactional coding system (Bolton and Bronkhorst, Chapter 

Three, this volume) because under all three systems multiple codes 

can be assigned to questionnaire items to identify factors that affect 

response accuracy and measurement error. Our questionnaire 

appraisal coding system differs from the other two because the 

codes document question features that are likely to affect response 

accuracy and measurement error (that is, vague question wording, 

complicated question syntax). In contrast, the behavior and inter- 

actional coding systems document interviewer and respondent 

behaviors. 

This chapter is organized as follows. The first section discusses 

the reasons why we developed the questionnaire appraisal coding 

system and the pLrposes for which the system is likely to be useful. 

The second section describes the general questionnaire appraisal 

method and the current version of the questionnaire appraisal cod- 

ing system. The third section presents appraisal results from three 
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questionnaire evaluation projects in order to illustrate how the cod- 

ing system can be used. In the fourth section we conclude the chap- 

ter by highlighting some unanswered questions about reliability and 

the need for further refinement of the current version of the ques- 

tionnaire appraisal coding system. 

Reasons for Developing the Coding System 

We developed the questionnaire appraisal coding system to help 

evaluate and revise questionnaires and questionnaire items as well as 

other questionnaire materials. In conducting an appraisal, coders 

use the system to guide a question-by-question analysis of item char- 

acteristics that are likely to relate to response accuracy. For exam- 

ple, vague question terminology can be a source of response error 

whereas clearly specified response category boundaries can enhance 

response accuracy (Forsyth, Lessler, and Hubbard, 1992; Hubbard, 

1992). 

We have identified at least five ways in which the questionnaire 

appraisal system is useful in assessing questionnaire materials and 

developing plans for questionnaire revision. 

1. It provides a systematic means for evaluating draft question- 

naires. 

2. It identifies the question characteristics that affect accuracy. 

3. It can be used as a basis for prioritizing measurement concerns 

and developing item revisions. 

4. It provides a guide for subsequent observational and experi- 

mental research. 

5. It can be instrumental in building a body of knowledge on 

question characteristics and associated response errors. 

In 1974, Sudman and Bradburn reviewed research on survey 

response effects and concluded that "questionnaire construction and 

question formulation lie at the heart of the problem of response 

effects." Survey methodologists have been applying theories and 

methods from cognitive science to the study of survey measurement 

error with the aim of enhancing response accuracy by paying atten- 

tion to the thought processes respondents use to answer survey items. 

In this arena, cognitive research methods are used to locate poten- 

tially problematical items and revise them, increasing the corre- 

spondence between question demands and respondent capabilities. 

Many accepted cognitive research methods require an extensive 

time commitment from respondents, interviewers, and data ana- 

lysts. In addition, the methods used and the nature of the data col- 

lected can vary widely between research facilities (for example, 

Forsyth and Lessler, 1991b). As a result, it is often costly to collect 

data on respondents' thought processes and it can be difficult to 

uncover general principles that describe sources of measurement 

error across diverse survey domains. In this chapter we describe our 

attempts to develop and validate a more cost-effective method for 

studying the cognitive characteristics of survey items. 

Although we agree that observational and experimental studies 

are often essential to examining the quality of a questionnaire, we 

believe that significant improvements can be made through careful 

analysis of the properties of the questionnaire. Just as physicians, 

mechanics, and engineers use checklists and hierarchical diagnostic 

systems to find ~roblems, survey methodologists and questionnaire 

designers can use coding systems to find problems with questionnaires 

developed by themselves or others. In the fourth section of this chap- 

ter we discuss what additional work should be done to develop the 

system. However, once validated, we hope that the questionnaire 

appraisal method will provide a general language for describing item 

characteristics and their effects on response accuracy. 

Description of the Coding System and Its Use 

We developed the questionnaire appraisal coding system by draw- 

ing on models of the question response process explicated by 

Tourangeau (1 984), Oksenberg and Cannell(1977), Tourangeau 
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and Rasinski (1988) and Nathan, Sirken, Willis, and Esposito 

( 1990). These earlier models are similar to the cognitive computa- 

tional model described in this volume by Graesser and his col- 

leagues (see Chapter Seven) because all of the models assume that 

respondents use several sets of cognitive processes to answer ques- 

tionnaire items. In developing the questionnaire appraisal coding 

system, we focused on four sets of cognitive processes: comprehen- 

sion, memory retrieval, judgment, and response selection. 

The goal of the questionnaire appraisal coding system is to use 

the available codes to describe the cognitive demands of the ques- 

tions and identify questions that may be difficult to answer accu- 

rately. For example, items may be difficult if they include vague 

terms or unfamiliar wording, demand detailed memory recall, or 

offer response categories that do not cover the range of respondent 

experience. Thus, our aims were to design a taxonomy of item char- 

acteristics that are likely to relate to response accuracy and response 

error and identify a method for using the codes to document ques- 

tionnaire features and identify problematical items. 

General Questionnaire Appraisal Method 

In conducting a questionnaire appraisal, one or more coders use the 

appraisal system as a guide for question-by-question analysis of item 

characteristics that are likely to relate to response error. Appraisal 

coders examine each question or instructional passage. They then 

select codes from the appraisal set that describe general question- 

naire characteristics and the question features that may interfere 

with accurate response. 

We have developed both paper-and-pencil and computerized 

versions of the appraisal system. In both, the results from a single 

coder's appraisal can be summarized as an item-by-item list of 

selected appraisal codes. When a single coder conducts the 

appraisal, we compute questionnaire appraisal summary statistics, 

including the number of codes assigned to each item, the propor- 

tion of items assigned specific codes, and the proportion of items 

assigned one or more codes from general code categories. 

If multiple coders appraise a single questionnaire, it is possible to 

compute measures of coder agreement as well as summary statistics 

for selected appraisal codes. When questionnaire revision is a high 

priority, measures of coder agreement are often less important than 

achieving coder consensus. In these cases, we conduct group dis- 

cussions with coders to review disagreements and identify consen- 

sus codes for each questionnaire item. We can use consensus codes 

to compute questionnaire appraisal summary statistics that charac- 

terize the set of questionnaire items and instructional passages. 

We have used appraisal results to develop item revision strate- 

gies and priorities based on the number of problem features identi- 

fied and the most frequently selected problem codes. In addition, if 

specific codes are assigned to a large number of items we often focus 

on these features in further development and pretesting. 

Questionnaires can be appraised at any level of development. 

For draft questionnaires, appraisal results can be useful in antici- 

pating problems in question wording and formatting before pretest 

interviews are conducted. For more developed questionnaires, 

including those that have been in use for years, appraisal results can 

be useful for determining whether questionnaire revision will 

enhance the utility of current questionnaire materials and for iden- 

tifying revision priorities (Forsyth, Lessler, and Hubbard, 1992). 

Current Version of the Questionnaire 

Appraisal Coding System 

Table 1 1.1 presents the current version of the questionnaire 

appraisal system. As the table shows, the question answering task is 

divided into four tasks. Codes describe requirements for each task 

and problems that may arise as the respondent tries to complete it. 

Comprehension Codes 

The comprehension codes categorize noteworthy aspects of ques- 

tions or instructions related to ease of comprehension. Some codes 

describe the reference set and the reference period used for the par- 

ticular question. They identify components of the question or 
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Comprehension Retrieval Judgment Response Generation 

Establish reference set boundaries. Retrieval of information. Evaluate retrieved information. Establish response set boundaries. 
Establish reference ~e r iod  boundaries. Generate response. 

Reference set Reference set Task requirements Task requirements Task requirements 

Task requirements Potential problems cont'd. Retrieval task Type of judgment process Response description 

Reference set type Question Structure: Remember episode Estimate total Yeslno 

Remember set of episode Determine+/-occurrence. Qualitative: category 
Current characteristic1 Hidden question 

Remember general information Determine+l-match. Qualitative: ordinal behavior Complex syntax 
Remember previous answer Determine datelonset 

Past characteristic1 implicit assumption 
Qualitative: open 

Determine age 
behavior Recall attitude Quantitative: count 

Several questions Estimate duration 
Current attitude1 Quantitative: complex 

Several definitions Estimate average 
opinion Memory process Duration 

Unclear goal Complex estimation 
Past attitudelopinion Time point 
General knowledge QIA mismatch Recall 

Violates con coven Recognition Information integration Age 
Answer hidden question 

Focus HeuristicIInference Count 
Problem summary Mixed above Qualitative judgment Self-report Quantitative judgment Potential problems 

Proxy report Vague reference set 
Memory content Instructions 

Complex reference set Potential problems 

Reference set level Constant behavior1 General self knowledge 
Hidden instructions 

Information evaluation Hidden definitions 
Basic implement General world knowledge - 

Subordinate Nonsalient attitude Specific behavior (or try) Accuracy evaluation Responses 
Superordinate Class of behavior Sensitive behavior 
Multi-level 

Reference set changes 

Domain change 
Level change 
Abrupt change 
Carry-over ref. set 

Potential problems 

Instructions 

Conflicting instructions 
Inaccurate instructions 
Hidden instructions 
Complex syntax 
Unclear examples 
Unclear layout 

Questions 

Technical Terms: 
Present 
Undefined 
Ambiguous or vague 

Reference period 

Task requirements 

Specified period 

Lifetime 

Today 
Tied to behaviorlprev. Q 
Undefined: e.g. currently 

Affectlattitude 
Time pointlinterval 

Potential problems 

High detail 
Low detail 
Unexpected detail 
Shift: psychological reference 

period 

Sensitive attitude 
Sensitive (general) 
Socially undesirable 

Consequence evaluation 

Safety consequences 
Legal consequences 
Social consequences 
Behavioral consequences 

Information/response congruence 

Reference period changes Incongruent 

Change from prior Q: 
No change 
Wider 
Narrower 
Distal boundary 
Proximal boundary 

Potential problems 

Unanchored boundary 
Non-fixed boundaries 
Ill-defined period 
Undefined period 
Embedded period 
Carry over ref. period 

Terminology: 
Technical terms 
Undefined terms 
Ambiguous/vague terms 

Response Structure: 
Boundary problems 
Overlapping categories 
Missing categories 
Non-dominant order 
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instruction that are key to completing the comprehension task. In 

addition, there are codes for question and instruction characteris- 

tics that may cause comprehension problems. 

Retrieval Codes 

We assumed that all survey questions require some memory-depen- 

dent processing activity. However, questions vary in terms of the 

goals of memory processing and the strategies used to access 

memory. We designed the memory codes to highlight question 

characteristics that may be related to memory process goals, imple- 

mentation strategies, and outputs. In many instances it is difficult 

to code some of these question characteristics before observational 

studies. They are included in the list of appraisal codes because we 

wished to make it complete and because observational studies may 

suggest related codes that are easier to use. We also included codes 

that indicate the extent to which the question places demands on 

the respondent's information processing capacity. 

Judgment Codes 

Judgment codes indicate ways in which the respondent draws 

together information from retrieved memory traces and forms sum- 

mary representations of the information. Integration processes can 

act either to combine information from several sources or to select 

individual pieces of information. Evaluation processes match sub- 

jective assessments against other internal standards and goals. 

Response Generation Codes 

The set of response generation codes describes the type of response 

that the respondent is required to produce. The judgment and 

response generation tasks are linked by the process that the respon- 

dent uses to translate the internal representation of the information 

required into a response. Problems can arise when the response 

requirements are not congruent with the recalled information. 

Prior Uses of the Appraisal System 

We have used the questionnaire appraisal coding system in a vari- 

ety of projects designed to develop, evaluate, or test and revise sur- 

vey questionnaire materials. This section describes three such 

projects, selected to illustrate how appraisal results are used to 

inform survey development and evaluation. 

National Household Survey on Drug Abuse 

We used an early version of the questionnaire appraisal coding sys- 

tem as part of a large methodological study of the National House- 

hold Survey on Drug Abuse (NHSDA) sponsored by the National 

Institute on Drug Abuse (NIDA). The primary goals of the 

NHSDA methods project were to identify potential sources of mea- 

surement error in the NHSDA, to revise survey materials and sur- 

vey procedures that contributed to avoidable measurement error, 

and to test revisions and identify improved strategies for measuring 

patterns of drug use. We began by evaluating the 1988 NHSDA 

questionnaire. Items in eleven subsections dealt with the use of 

substances in each of eleven drug families (for example, heroin, 

cocaine, amphetamines, crack, tobacco). The remaining six sub- 

sections elicited more general information dealing with demo- 

graphics, drug treatment experiences, and drug-related problems, 

among other things. Three people coded items in all seventeen sec- 

tions, made notes on the reasons they were assigning certain codes, 

and met to discuss and resolve disagreements. Across the eleven 

drug family sections, we computed the proportion of items receiv- 

ing each appraisal code. 

Several problem code categories were prevalent in the appraisal 

coding results. The most frequent pertained to question and re- 

sponse comprehension, reference set interpretation, and reference 

period interpretation. More detailed results for these code categories 

are presented in Tables 1 1.2 and 1 1.3. The results in Table 1 1.2 

indicate the prevalence of specific question and response compre- 
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Table 11.2. Detailed Coding Results for Selected Problem Codes 
from NSHDA Methods Research. 

Table 11.3. Detailed Coding Results for Selected Problem Codes 
from NSHDA Methods Research. 

Codes Proportion of items coded Codes Proportion of items coded 

Rues tion comprehension 

Technical term(s) 

Vague term(s) 

Hidden question 

Question-answer mismatch 

Unclear goal 

Implicit assumption 

Complex syntax 

Several questions 

Response compehension 

Vague or ambiguous terms 

Boundary problems 

Hidden definitions 

Complex syntax 

Nonexclusive 

Nonexhaustive 

hension codes. They suggest at least two clusters of potentially 

problematical items. The first cluster consists of items using vague 

or ambiguous terminology to define response categories; the sec- 

ond of items using response categories with hidden definitions that 

may not be read to respondents. The results in Table 11.2 suggest 

a third cluster of items using vague or technical terminology. In a 

questionnaire on substance use it is difficult to avoid terminology 

that may sound technical to at least some population members. 

Some examples of terms coded as technical include "ampheta- 

mine," "sedative," and '(prescription medication." Technical ter- 

minology may not be a problem if interview materials contain 

adequate definitions. 

It is more difficult to compensate for the use of vague or ambigu- 

Reference set 

Vague 

Complex 

Assumes consistent behavior 

Domain change 

Abrupt change 

Carry-over 

Reference period 

Unanchored 

Nonfixed boundary 

Ill-defined 

Carry-over 

Period change 

Undefined 

ous terms that may be interpreted differently by different respon- 

dents. The question comprehension code results in Table 11.2 point 

to some instances where revised terminology might be developed. 

The reference set interpretation codes in Table 11.3 further suggest 

a potentially problematical cluster of items relying on vague or com- 

plex reference sets. This cluster of items overlaps with the vague 

cluster suggested by the earlier codes for question comprehension 

(see Table 11.2). The results in Table 11.3 related to reference 

period interpretation suggest a fourth cluster of potentially prob- 

lematical items using unanchored or unfixed reference periods. 

We conducted a small study of six respondents using thinkaloud 

interview methods to examine the validity of the cognitive appraisal 

coding results. The respondents were recruited to represent differ- 

ent subpopulations within the general household population, rep- 

resenting a mix of ages, races, education levels, and established 
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histories of substance use. Participants in the thinkaloud interviews 

were instructed to report any thoughts or response strategies they 

were aware of as they answered items from the 1988 NHSDA inter- 

view questionnaire. Interview responses suggested that several 

respondents' answers were characterized by three general problems: 

There were differences in interpretation of terminology 

identified as vague or ambiguous by the coding method. 

Respondents had difficulties consistently defining and 

anchoring question time frames. 

Responses suggested that unclear item formats, particu- 

larly formats linked to the use of hidden questions and 

hidden category definitions, introduced response inac- 

curacies. 

Thus, the problems identified through thinkaloud interview pro- 

tocols were similar to those identified by the coding results. This 

similarity provides preliminary evidence about the validity of the 

coding method. 

The appraisal results summarized here were used as one basis for 

identifying potentially useful methodological enhancements for for- 

mal testing under laboratory and eventually field test conditions. 

Based in part on these appraisal results, three sets of methodologi- 

cal enhancements were developed. First, we used laboratory and 

field test methods to test decomposition approaches to define tech- 

nical terminology and specify complex reference sets. Second, we 

developed and tested laboratory and field methods to define and 

anchor reference periods effectively. Third, we developed and field- 

tested questionnaires that eliminated hidden questions by using 

branching instructions and skip patterns. As reported in Turner, 

Lessler and Groeffer (1992), the experimental and field test results 

suggested that our appraisal methodology made an important con- 

tribution to identifying sources of response inconsistencies, response 

biases, and response variability. 

Appraisal of the National Endowment 
of the Arts Questionnaire 

In this section we compare the results from using the coding system 

to evaluate a questionnaire drafted by the National Endowment of 

the Arts (NEA) to results from (1) a series of thinkaloud interviews 

conducted at the Research Triangle Institute (RTI) and (2) a set of 

pretest activities conducted by Fowler and Roman (1992). This 

study was conducted at the request of Fowler in order to determine 

if a cognitive evaluation of a questionnaire by different laboratories 

would yield consistent results. The overall agreement between the 

two laboratories is discussed by Fowler and Roman ( 1992). In this 

section we compare the findings from the forms appraisal and the 

other pretesting activities. 

The draft NEA questionnaire included questions on leisure 

activities with particular focus on the degree to which they involved 

the arts-music, dance, visual arts, and so on. During the forms 

appraisal, each question was examined and coded using an earlier 

version of the coding system. In addition, the coder wrote notes on 

the coding form that illustrated the reasons why certain codes were 

assigned. Potential problems noted included the following: 

Using undefined technical terms that were subject to 

multiple interpretations (such as historic park, classical 

music performance, radio program) 

Using complex syntax and asking about several things 

in the same question 

Using a vague and complex reference set that required 

respondents to recall and count events of disparate 

types in order to provide an answer 

Table 11.4 presents a summary of the results from the coding 

system. Based on these results, we identified four general problems: 

(1) Nearly all the questions were coded as having weak reference 

period boundaries and in many cases boundary strength varied with 
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the time of the year. (2) All questions had vague reference sets that 

were subject to multiple interpretations across respondents. (3 ) Some 

questions also had complex reference sets that asked about several 

things at once and used complex syntax. (4) Several questions had 

response categories that did not have clear boundaries and were 

likely to be used differently by different respondents (for example, 

frequently, occasionally, rarely). 

After the coding, we conducted concurrent thinkaloud inter- 

views with five respondents. The respondents were asked to report 

their thoughts as they answered the questions and were probed on 

selected issues. Exhibit 1 1.1 compares the results of the thinkaloud 

interviews with those of the appraisal coding task. In order to make 

this comparison, the exhibit lists nine broad findings from the 

appraisal coding results and contains verbal descriptions of them. 

We mapped the findings from the RTI cognitive interviews onto 

this summary. The report from the thinkaloud interviews was writ- 

ten in narrative form and we have used nearly exact quotes from 

that narrative for this mapping. 

As can be seen, there is general agreement between what was 

observed in the coding appraisal and the thinkaloud interviews. For 

example, in Exhibit 1 1.1 the first point indicates all questions were 

coded for having poorly defined reference sets. The thinkaloud sum- 

mary indicates that this question characteristic caused problems for 

all thinkaloud respondents. In some cases, we found that a single 

thinkaloud respondent switched his or her interpretation of an item 

reference set while in the process of answering the item. 

It is interesting to note that the coding appraisal results did not 

anticipate every problem identified by the thinkaloud interview 

results. For example, Question 22 was clearly the most difficult item 

for thinkaloud respondents. It was coded as problematical during 

the appraisal but was not highlighted as the most difficult question. 

In fact, several other questions were assigned similar codes. 

The RTI thinkaloud interviews were done by the same person 

who had done the coding but the description of findings was done 



Exhibit 1 1.1. Summary and Comparison of Results from Questionnaire Appraisal, 
Thinkaloud Interviews, and Other Test Activities. 

Summary from the coding Summary from thinkaloud 

( 1) Reference sets are poorly Observed-all respondents - ,  

defined and are likely to have There was wide variation in the way respondents interpreted 
multiple interpretations. the terms and intent of individual questions. For example, 

one respondent thought an original piece of art had to be 
painted by a famous artist such as Picasso to "count," while 
another respondent included pictures that her children had 
made for her when responding to the same question. The 
question "Do you sing!" is also subject to different interpre- 
tations. Some respondents answered based on whether or not 
they ever sing, while others said "yes " only if they felt they 
had a good voice. Additionally, in answering the question 
about home repairs, respondents did not know whether to 
include work they had done themselves, work they had paid 
others to do, or both. 

Respondents were not sure whether to count programs or 
performances if they hadn't seen or heard the whole thing, 
or if they'd had a certain type of music on in the background 
but weren't specifically concentrating on it. 

Several respondents misinterpreted the question which asks 
about viewing musical stage plays or operettas on TV or 
VCR tape and began to talk about non-musical stage plays 
that they'd seen. Perhaps the problem with this question is 
that when it's read, it can be heard as "musical, stage play, or 
an operetta." Similarly, several respondents included pro- 
ductions of Oklahoma and the Sound of Music as classical 
music performances. Perhaps they understood it to mean 
"classic musicals" rather than "classical music." 

Rehtionship to Fowler and Roman results 

What counts as an event was often confusing. In general, 
how professional the performance had to be before it counted 
was one issue. Performances given by school groups or 
amteurs were likely to be counted by some and not by oth- 
ers. A term such as "program" communicated to some the 
notion of an entire "show or production," whereas others 
interpreted it to be any part of a show or production. 

The remaining problematic question found only during 
behavior coding was one in which the respondents asked for 
clarification almost 5 percent of the time. The question 
involved watching non-musical stage plays on television, and 
clearly there was some confusion concerning the definition 
of this terminology. 

In particular, some people clearly only counted experiences 
where their primary goal was to listen to the music or watch 
the program. However, there are occasions when people are 
exposed to music or arts as a secondary activity. Some peo- 
ple report such secondary events; others do not. 

Clearly there was a significant problem among survey respon- 
dents concerning the true definition of a novel. 

The "original work of art" term was one which we specifically 
also found to have problems. Overall, it was suggested that 
definitions be developed, whernever possible, to help allevi- 
ate any misinterpretation problems. 

(2) Qualifiers that are given 
to exclude performances are 
inconsistent. 

There was wide divergence in how respondent interpreted We discovered the same situation with the musical stage play 
the reference sets. And this divergence is exhibited within question but not with the classical music performance. It is 
the same respondent as, for example, NEA#l who defined interesting to note that we did find this latter problem when 
watching a jazz performance as seeing an entire program and respondent debriefing questions were used in a later pretest. 
who responded no to listening to jazz programs on radio since 
she had never listened to a whole one. In the next question, 
this same respondent said yes to listening to classical music 
programs on radio, although she also did not listen to whole 
programs. 

Some items were designed so explanations of what to include 
or exclude were provided after the basic question was asked. 
For example, after some questions, there was a parenthetical 
phrase that instructed respondents to exclude elementary or 
high school performances. This was found to disrupt the 
question and answer flow; respondents forgot what the ques- 
tion was. 

In terms of the inconsistencies of the qualifiers, we also noted 
that they were problematic for the respondents and suggested 
standardizing them whenever possible. 

(3) Threshold of when to count Respondents who had relatively fewer things to report 
an activity varies; this is likely to tended to be more lenient with question interpretation than 
confuse respondents. those who are frequent patrons of the arts. For example, one 

respondent with season tickets to the American Dance fes- 
tival would not have included dance segments seen in 
another context as a dance performance. However, a differ- 
ent respondent who had not gone to any dance performances 
included dancing that she'd seen-on the "Lawrence Welk 
Show" as a dance program. 



Exhibit 1 1.1. Summary and Comparison of Results from Questionnaire Appraisal, 
Thinkaloud Interviews, and Other Test Activities, (continued) . 

Summary from the coding Summary from thinkaloud Relationship to Fowler and Roman results 

(4) Shift between asking about a 
single activity and broad diver- 
gent categories illustrated by a 
list may cause difficulties. 

(5) Distinguishing between occa- 
sionally and frequently will be a 
problem. 

(6) Strategies for recall will vary 
for frequent versus rare events. 

(7) Some questions have com- 
plex syntax and complex refer- 
ence sets that are vague and 
poorly defined [2,4,5,-10,12,22]. 

Respondents tended to focus on lists of examples provided 
in questionnaire items. For example, one respondent failed 
to include two dance performances that she'd seen because 
they were not among the types listed in the item. Others did 
not include appropriate activities in which they'd partici- 
pated if they were not specifically listed in a question. 

Probes yielded following values for occasionally and 
frequently: 

occasionally: 2-3, 2, 6 per year 
frequently: 4-5,6, 8-10, 12 per year 

We had this same result in which respondents treated the 
lists not as examples but as some exhaustive set of activities. 

Basically, these questions asked about the number of times a 
respondent watched classical music or opera on television or 
videotape. Originally, a set of response categories was read to 
the respondent but this was dropped in the reworded verson 
and instead the respondent was expected to just estimate the 
number of occurrences. 

In general, respondents who had attended fairly few perfor- The time period "During the last 12 months" is probably no 
mances in the past 12 months and do not regularly attend more accurate than "During the last year." For one thing, 
music or dance performances were able to recall specific several of our people forgot the current month and calculated 
events tied directly to the reference period. On  the other participation over an eleven or thirteen month period. If 
hand, respondents with season tickets to the symphony and they did not recall specific and countable instances their esti- 
others who regularly attend such performances merely esti- mation strategies were fairly crude. I believe subjects found 
mated the number of performances they had seen in the past the "last 12 month" period less natural than the "last year." 
12 months by figuring out the number that they usually see 
in a 1 year period. 

Respondents had a difficult time comprehending items which There was a question that gave respondents a list of activi- 
contain multiple questions. For example, in answering the ties and asked them to say which ones they would like to do 
question about visiting art museums or galleries, several more often than they had been doing them during the past 
respondents mentioned only visits to art museums until they 12 months. All four observers said there were problems with 

were prompted by the interviewer to include visits to art gal- 
leries as well. The question about visiting historical sites or 
buildings and touring neighborhoods for their historical or 
design value is another example of a very complicated set of 
questions within one item. 

Respondents had a difficult time using "yes" or "no" 
responses to indicate music preferences and whether they 
wanted to attend certain types of performances more fre- 
quently than they had in the past year. For some respondents, 
the musical preference questions were situation-based, mak- 
ing it difficult for them to make an absolute judgement. Sim- 
ilarly, some respondents had mixed feelings about attending 
more performances and had a difficult time making a "yes" 
or "no" judgement. Perhaps carefully constructed 3-point 
scales could be used to make the response process easier and 
the results more meaningful. One suggested by a respondent 
for the latter item included something akin to: "Yes, I would 
like to attend more of these performances," "I enjoy these 
performances, but I attended a good number this past year," 
and "No, I'm not interested in these performances." 

(Question 22 gave the respondents the most difficulty. Not 
highlighted as most difficult in coding.) 

the question. The cognitive psychologist concluded that the 
question posed a problem because the respondents were 
asked to perform a dual task, estimating the frequency with 
which they had done the activity in the past year and mak- 
ing a judgement as to whether or not that was enough. 

"I'm going to read you a list of things that some people like 
to do. If you could do any of these things as often as you 
wanted, which ones would you do more often than you are 
currently? I'll read the list." This question had major word- 
ing changes 39 percent of the time and required probes 14 
percent of the time. It was a very difficult question for the 
interviewers. 

We found a similar result in which respondents would get 
confused when there was one or more disfunction in the 
question. The question concerning visiting "historical sites 
or buildings or touring neighborhoods for their historical or 
design value" was the best example of this type of problem. 

We had this exact result also. We also commented on this 
question as being difficult for respondents in that it required 
them to perform a complex task. 

First, they had to estimate how often they performed a cer- 
tain activity and then they had to determine if they would 
like to do it more often. This combination proved very dif- 
ficult to most respondents. 



Exhibit 1 1.1. Summary and Comparison of Results from Questionnaire Apprpisal, 
Thinkaloud Interviews, and Other Test Activities, (continued) . 

Summary from the coding Summary from thinkaloud 

(8) Some questions ask several Respondents had a difficult time comprehending items which 
questions at once and use simplex contain multiple questions. For example, in answering the 
snytax. [7, 17a, 20,21,23b] question about visiting art museums or galleries, several 

respondents mentioned only visits to art museums until they 
were prompted by the interviewer to include visits to art gal- 
leries as well. The question about visiting historical sites or 
buildings and touring neighborhoods for their historical or 
design value is another example of a very complicated set of 
questions within one item. 

Several respondents misinterpreted the question which asks 
about non-musical stage plays or operettas on TV or VCR 
tape and began to talk about non-musical stage plays that 
they'd seen. Perhaps the problem with this question is that 
when it's read, it can be heard as "musical, stage play, or an 
operetta." Similarly, several respondents included produc- 
tions of Oklahoma and the Sound of Music as classical music 
performances. Perhaps they understood it to mean "classic 
musicals" rather than "classical music." 

(9) Reference period boundary is 
weakly anchored; this may cause 
shifts in interpretation. 

Relationship to Fowler and Roman results 

We discovered the same situation with the musical stage play 
question but not with the classical music performance. It is 
interesting to note that we did find this latter problem when 
respondent debriefing questions were used in a later pretest. 

Questions with more than one disfunction ("or") are hard to 
interpret and often need to be reread. They should be 
avoided. 

The time period "During the last 2 months" is probably no 
more accurate than "During the last year." For one thing, 
several of our people forgot the current month and calculated 
participating over an eleven or thirteen month period. If 
they did not recall specific and countable instances their esti- 
mation strategies were fairly crude. I believe subjects found 
the "last 12 month" period less natural than the "last year." 

Not noted in coding: 

Memory interference 

Not noted in coding: 

Flow problem 

Not noted in coding: 

Double counting 

One difficulty that we have not coded that was apparent from We also noted this behavior by stating that respondents did 
the interviews is that some respondents had difficulty recall- not consider atypical instances of activities when making 
ing activities that were not part of their usual behaviors. Sev- their responses. 
era1 of them appeared to be using a recall strategy that goes 
something like: Is this anything I am likely to do or usually 
do? If yes, did I do it this year? 

The first category was question flow problems in which the 
interviewers would ask the question as worded and receive a 
response that made them uncomfortable in asking the next 
follow-up questions. An example of this type of problem was 
the question asking whether the respondent watched an 
opera in the last 12 months on television or videotape. Many 
repondents would answer something like, "No, I don't like 
opera." The next two follow-up questions asked whether the 
respondent had listened to an opera on the radio and 
whether they had listened to an opera on records, tapes, or 
compact discs. Clearly, after hearing the initial response, 
some interviewers felt there was a problem with the appro- 
priateness of the follow-up questions. 

"Classical music" is treated as superset of other categories 
which results in double reporting. 

There is some double counting with opera and ballet being 
counted as classical music and then later on their own. 

Source: Fowler, E J., Jr., and Roman, A. M. "A Study of Approaches to Survey Question Evaluation." Working paper submitted to the U.S. Census 

Bureau, Feb. 1992. 

Note: The results that Fowler and Roman reported are shown in the third column. 
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by an observer who took notes during the interviews and reviewed 

tapes of the sessions. It was possible that the appraisal and the lab- 

oratory interviews showed consistent findings because the same 

researcher used both venues for collecting information. However, 

this turned out not to be the case, as illustrated in the third panel 

of Exhibit 11.1. 
In this third panel we mapped the findings from Fowler and 

Roman (1992) onto the summary of the appraisal. Again, so that 

the reader can evaluate the mapping, we have used quotes from the 

Fowler and Roman paper in the mapping. As can be seen from the 

exhibit, many of the results from Fowler and Roman can be mapped 

onto results from the appraisal coding. Fowler and Roman presented 

results from focus groups, behavioral coding, and interviewer 

debriefings. In many cases the same problems were found in multi- 

ple sources. For example, our cognitive appraisal noted problems 

when one question asked about multiple events or ideas and the 

same problem was revealed by behavioral coding results. Thus, 

results from testing the NEA questionnaire illustrate that the 

appraisal coding system yields findings that are consistent with 

results from other types of pretests. 

Appraisal and Revision of an , 
Injury Surveillance Questionnaire 

In this section we describe the use of the appraisal coding system to 

evaluate and guide revisions to an injury surveillance questionnaire. 

The questionnaire was developed by researchers at the Centers for 

Disease Control (CDC) for a pilot test of an injury risk factor sur- 

veillance system. The goal was to have a questionnaire that could 

be administered over time to determine the extent to which peo- 

ple engaged in behaviors that placed them at risk of injury and to 

monitor changes in these behaviors over time. For example, CDC 

planned to use the system to evaluate if programs directed at 

increasing seatbelt use were effective in reducing the risk of injury. 

We received a questionnaire that had been developed by a team 

of CDC researchers. We trained two junior researchers to use our 

appraisal coding system. Each coder then reviewed and coded the 

questionnaire. At a subsequent meeting the findings were discussed, 

and we reached consensus about the primary problems with the 

questionnaire. This section briefly describes our findings, recom- 

mendations, and the resultant revision. 

Our appraisal was based on the assumption that the purpose of 

the injury surveillance system questionnaire is to measure risk fac- 

tors that contribute to injuries and to establish a system that can 

detect changes over time in these risk factors. We used the appraisal 

coding system to identify several types of problematical questions. 

Questions did not meet the goals of the surveillance 

system. 

Question wording might interfere with the respon- 

dent's ability to understand what was being asked. 

Questions might be subject to multiple interpretations 

across respondents. 

Questions asked for information that respondents 

might not have. 

Questions contained hidden questions or instructions 

that required interviewers to interpret the respondent's 

answer or to have nonscripted conversations with the 

respondent. 

Questions asked for sensitive information. 

Response options did not account for all of the situa- 

tions that might be encountered during an interview. 

I 
I We used the appraisal coding results to contribute to question- 

naire revision. We discussed the coding sheets and a summary chart 

of the findings with staff responsible for developing the surveillance 



system. We presented an item-by-item discussion of the problems 

we identified. We also provided some examples of the ways in which 

the questions could be revised to eliminate some of the problems. 

Table 11.5 shows the summary table that we produced and Exhibit 

11.2 shows a sample of the materials we developed for the question- 

by-question discussion. 

General Coding Results 

We realize that more research is needed before this coding scheme 

can be used as a general purpose tool for analyzing survey items. We 

are currently working to clarify, refine, and trim our coding cate- 

gories, collapsing and eliminating some while expanding others. In 

addition, we recognize the need for thorough theoretical and empir- 

ical investigations of the relationships between the various codes. 

Finally, research tailored to providing a valid test of the coding 

scheme once it has been refined will be needed. 

We have identified at least three empirical questions related to 

the utility of the appraisal coding system in questionnaire develop- 

ment and revision: 

1. If funds are limited, can researchers use the appraisal coding 

sys tem to evaluate a questionnaire and make substantial 

improvements on the basis of this analysis? 

2. To what extent will these changes actually improve the mea- 

surement process? 

3. Under what conditions is it most cost-effective to use an 

appraisal coding approach alone and under what conditions 

are other methods more cost-effective? 

Although further development and testing is necessary, we 

believe that we have begun to develop a cost-effective method for 

systematizing expert evaluations and for identifying and cataloging 

critical aspects of questionnaire wording, format, and design. 
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Exhibit 1 1.2. Example of Question-by-Question Analysis 
for Injury Surveillance Questionnaire. 

Reference period problems 
An . . . area of concern is the reference period; that is, the time span to 
which the question refers. There are several different types of problems 
that may arise because of the reference period. Listed below are an 
explanation and enumeration of the two most common problems found 
within this survey. 

Unanchored boundnry : The respondent may have trouble identifying the 
start or end of the reference period because of the lack of clearly defined 
delimiters. For example, "during the past thirty days," "during the past 
year." 

The following questions have unanchored boundaries: F5, F6, MV3, 
MV4, MV5, MV6, DPLI, DPL2, DPL3, SR1, SR2, SR4, SR7, MI, M2, 
M3, M4, G12, G13, G19, V l ,  V3, V4, V7, V8, S1, S2, S3, S5, S6, S7, 
S13, D4, R5, R7, R l l ,  R14, R15, R16, R17, R18, and R19. 

Undefined reference period: The question fails to define a reference 
period. For example, "How often do you. . . !" 
The following questions have undefined reference periods: DE5, DE7, 
DE9, DE10, DE12, F1, F2, F3, F4, F8, MV1, MV2, MV11, MV12, 
MV13, MV14, MV15, MV16, DPL3, DPL4, DPL5, DPL6, DPL7, W1, 
W3, W4, W5, W6,Gl,G2,G3,G4,G5,G6,G7,G8,G9,GlO,Gll, 
D2, D3, R3, R4, R6, R8, R12, and R13. 

Embedded reference period: Respondent must keep in mind two related 
time periods at once, with one being the subset of the other. For 
example, "While you were , how often did you T~ 

The following questions have an embedded reference period: W2, W7, 
R9 and RlO. 

Vague response set 
We have also identified questions that need revisions in their response 
categories. These are questions with "always," "nearly always," 
"sometimes," and so on, responses. What is the difference between 
"nearly always" and "sometimes"? This type of response categorization 
is a source of multiple interpretations. Where would 75 percent fall 
"most of the time"? Perhaps an alternative question response could be 
written. 

The response structures of the following questions use this type of 
subjective categorization: MVI, MV2, MVI 1, MV15, DPL5, W2, 
W7, SR7, R6, R9 and R10. 



Exemplar Generation 

Assessing How Respondents 
Give Meaning to Rating Scales 

Thomas M. Ostrom and Katherine M. Gannon 

M any surveys use multiple interval rating scales to gather infor- 

I 
mation. These rating scales provide a preset response format 

1 
for the respondents while at the same time allowing for flexibility 

I in gradients of intensity or certainty. From the researcher's per- 
I 

spective, choosing to use a closed response format may be based on 

considerations of minimizing difficulties associated with coding and 
analyzing the respondent's answers. This raises an important ques- 

tion, however. How does the respondent give meaning to rating 

scales? 

Multiple interval rating scales are also used extensively in con- 

texts other than surveys. For example, laboratory-oriented attitude 

researchers use a variety of multiple interval rating scales, such as 

one-item scales, semantic differential scales, and Likert scales to 

assess attitudes and attitude change. The one-item rating scale may 

use scale labels anchored by "very opposed to gun control" and "very 

supportive of gun control." The semantic differential scale (Osgood, 

Suci, and Tannenbaum, 1957) measures attitudes through a series 

of bipolar adjective scales with end labels such as "good" and "bad" 

or "fair" and "unfair." The Likert scale (Likert, 1932) contains a set 

of belief statements that are responded to on a scale ranging from 

"strongly agree" to "strongly disagree." 

How do respondents make sense of survey questions presented 
in a multiple interval rating scale response format? In this chapter 
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we present an exemplar generation methodology and several vari- 

ations of it, which can help answer this question. A categorical rat- 

ing scale model, which has been examined using this methodology, 

is also outlined here to provide a theoretical context for the 

methodology. 

The Exemplar Generation Model 

Information processing concepts have been used to understand the 

processes involved in answering survey questions. According to these 

theories, answering a question involves several stages (Strack and 

Martin, 1987; Tourangeau and Rasinski, 1988). The stages are inter- 

preting the question, generating an opinion, fitting the opinion into 

the response format, and editing the response. Issues of rating scale I 
structure occur during the formatting stage when one must map one's 

1 
I 
I 

response onto the provided response options. 

The processes involved in assessing the meaning of the response 

alternative given and the ways in which they affect the responses 

chosen are important to understand. The question wording and the I 
nature of the response alternatives may affect judgment. For exam- 

ple, asking how honest someone is may evoke a very different cog- 

nitive response than asking how dishonest someone is (Ostrom, 

1987). Such concepts activate two distinct knowledge structures; a 

question that uses one of two apparently bipolar concepts is not 

necessarily substitutable for a question using the other. The ques- 

tions may result in very different cognitive meanings and thus dif- 

ferent content being retrieved from memory. 

The categorical model of rating scale responses is based on the 

idea that the language of response options affects information pro- 

cessing in answering survey questions. It posits that the semantic 

end labels on rating scales activate corresponding cognitive cate- 

gories. For example, let us assume that the researcher needs to mea- 

sure perceptions of political candidates on an honest to dishonest 

continuum. If a rating scale is labeled from "not at all honest" to 

"very honest," the category honest is activated. But if the same ques- 

tion is asked on a scale labeled from "not at all dishonest" to "very 

dishonest," the category dishonest is activated. Thus the category dis- 
honest is not merely the inverse of the category honest, it is also a 

different knowledge structure. In other words, honesty and dishon- 

esty do not differ only in terms of an amount of positivity but are 

conceptually distinct. A slightly more subtle issue is whether the 

end label "not at all honest" activates the same knowledge struc- 

ture as the more directive label "dishonest." 

If we assume that scale labels evoke cognitive categories then 

understanding the key properties of those categories becomes rele- 

vant. It is these properties that the exemplar generation methodol- 

ogy is designed to uncover. 

Conceptually speaking, a category contains sets of exemplars and 
other units of knowledge specific to it. Some of these exemplars or 

knowledge units are more representative of the category than oth- 

ers (Mervis and Rosch, 198 1; Rosch, 1973, 1975, 1978; Smith and 

Medin, 1981). For example, a sparrow may be seen as a better exam- 

ple of the bird category than a penguin. 

The categorical structure into which exemplars and knowledge 

units are organized is a graded one. That is, categories range from 

best-fit or prototypical instances (which are most representative of 

the category) to increasingly less representative ones (Mervis and 

Rosch, 1981; Medin and Smith, 1984). Thus, an internal gradient 

of exemplars and knowledge units is based on "fit" with the cate- 

gory. For example, "returned a lost wallet containing money" may 

be a better fit with the honesty category than the exemplar "accu- 

rately filled out a job application." 

The categorical model of rating scales specifies that the exem- 

plars on this internal gradient can be mapped onto the gradient of 

labels provided in the rating scale. The final process specified by the 

model is that the respondent's feelings and knowledge about the 

target of judgment are mapped against exemplars on the internal 

gradient and integrated into an overt response. 
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Suppose a respondent has seen another person return a very 

small amount of change to a cashier and is then asked to rate the 

person's honesty on a rating scale anchored at either end by "not at 

all honest" and "very honest." In answering the question, the highly 

prototypical exemplar "returned a lost wallet containing money," 

which was given earlier, may be most accessible upon activation of 

the honest category. The person then locates the knowledge about 

the target-he returns change-on the internal gradient of the cat- 

egory honest. In this case, it is not the best fit instance, "returning a 

wallet with money still in it," but it is highly representative of the 

category. The respondent integrates this into an overt response and 

selects perhaps "moderately honest." 

The categorical model differs from other models about judgment 

reports on rating scales. Other models may address the meaning of 

the endpoints on the scale but not the way in which respondents 

select the appropriate point on the rating scale gradient. For exam- 

ple, according to the perspective theory, the rating scale anchors 

determine the range of alternatives considered (Ostrom and Upshaw, 

1968). Raters are believed to anchor the two end categories with 

beliefs, feelings, and actions that correspond to those labels. This 

theory bears some resemblance to the basic premise of the categori- 

cal model. But a key difference is that the perspective theory pro- 

vides no dynamic for understanding how meaning is given to the 

intermediate intervals on the rating scale gradient. It offers a simple 

interpolation heuristic with no psychological justification. 

Another related social judgment theory is Hovland and Sherif's 

assimilation contrast theory ( 195 2), which states that a person's 

attitude serves as an anchor and the stimuli close to it are assimi- 

lated whereas those distant from it are contrasted. This theory, 

however, does not address how one determines where own's atti- 

tude is located on the rating scale in the first place. Other models, 

such as Tourangeau and Rasinski (1989) and Strack and Martin 

(1987), address the reporting of a judgment but have little to say 

about the cognitive processes involved in mapping the judgment 

to the particular scale point. 

The Exemplar Generation Methodology 

In this section of the chapter, we will discuss a new methodology 

that has been used to investigate categorical meaning of graded rat- 

ing scales. 

The exemplar generation methodology uncovers the cognitive 

meaning given to rating scale responses by having respondents pro- 

vide instances for each of the scale labels (see Exhibit 12.1 for sam- 

ple instructions). That is, rather than having a respondent rate an 

instance in terms of a scale, the task is reversed and the respondent 

is asked to generate instances that would exemplify each of the rat- 

ing scale labels. 

This first step provides the researcher with the content associ- 

ated with each of the scale labels. Next, the respondents are asked 

to rate each of their own exemplars in terms of how easy or difficult 

they were to generate (see Exhibit 12.2 for sample instructions). 

The analysis of these ease ratings can be used to assess the categor- 

ical properties of the ratings scale. Specifically, the best-fit instances 

in a category are those which are highly accessible and come to 

mind easily. The ease ratings, then, can be used to index the inter- 

nal gradient of the categories used to give meaning to the scale. 

Thus, a set of respondent-generated exemplars ~rovides a rich 

array of actions, feelings, and beliefs evoked by the rating scale 

labels. Exhibit 12.3 illustrates exemplars generated for the traits kind 
and stupid, based on a probability gradient. Even more important to 

this methodology are the ease ratings. These provide information 

about which intervals on the rating scale most closely correspond 

to the respondent's activated cognitive categories. 

A related form of the exemplar generation methodology has 

occasionally been used by researchers investigating categorical struc- 

ture (Barsalou, 1985; Battig and Montague, 1969; Rosch, 1975). 

Subjects were asked simply to list members of categories or attrib- 

utes of categories that came to mind. This research, however, did 

not address the cognitive conditions in which an external gradient 

is provided for respondents, which is the case when using a rating 
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Exhibit 12.1. Example Instructions for Exemplar Generation Task. 

Conventionally graded scale 

Below is a rating scale for the personality trait of "honesty." Your task is to give 

descriptions of behaviors characteristic of each of the labels on the rating scale. 

For example, if the personality trait you were writing for was "kindness", "helped 

a neighbor mow the lawn" might be an example of a behavior you might have 

written for one of the "kind" scale labels. This behavior would indicate that the 

person performing the behavior would appear to be kind to the degree indicated 

by the specific label. 

0 1 2 3 4 5 6 
Not at all Slightly Somewhat Moderately Fairly Very Completely 

honest honest honest honest honest honest honest 

On the lines provided, write a behavior that corresponds to each label on the rating 

scale that describes how honest a person performing the behavior would seem. 

Note: Scale labels are listed in either scrambled or graded order. 

Probability graded scale 

During this experiment, we would like you to generate examples of behaviors 

that fit at different levels on the probability scale. As you know, probabilities range 

on a continuum from 0 to 1.0 where 0 is the lowest probability and 1.0 is the 

highest probability. During this study we would like you to generate an example of 

a behavior that you see as fitting each of the eleven probability levels on the scale 

given below. 

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 
Lowest Highest 
probability probability 

For example, if you were generating behaviors for the trait "kind," you might 

write "helped a neighbor mow the lawn" as a behavior that fits at the probability 

level of .8. This means that a person who would do this behavior has a .8 
probability of being of being kind. But you might write "laughed when they saw 

an elderly person fall" as a behavior that fits the probability level of .2. 

0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 
Lowest Highest 
probability probability 

Your task is to provide examples of behaviors that an honest person might do 

at several different levels of probability. Write them on the lines below. 

Note: Probability labels are listed in either scrambled or graded order. 

Exhibit 12.2. Example Scale and Instructions for Rating Ease of 
Exemplar Generation. 

Ease rating instructions 

We would like you to rate how easy or difficult it was for you to come 

up with examples of behaviors for each of the rating scale labels. Feel free 

to go back to the first booklet if it will help you make your ratings. For each 

of the following labels, circle the number that corresponds to how easy or 

difficult it was for you to generate a behavior. 

Scale label: Fairly Honest 

1 2 3 4 5 6 7 

very very 
difficult easy 

Note: Probability labels are listed in either scrambled or graded order. 

scale format. Nor was this research concerned with the way in 

which respondents coordinate the category exemplars with such an 

external gradient. The exemplar generation methodology allows for 

an examination of production of instances when constrained by the 

rating scale format. 

The key to the present approach is the assumption that in- 

stances generated for the rating scale endpoints correspond to the 

best-fit (or ideal) instances and so may be more prototypical. These 

instances are more accessible as indicated by the increased ease of 

generation in comparison with those instances generated for the 

intermediate levels. This reflects the graded categorical structure. 

Figure 12.1 shows a typical outcome of the exemplar generation 

methodology. 

The figure presents the results of one study of probability-gradi- 

ent ratings scales in which subjects generated exemplars for the per- 

sonality traits kind and intelligent (Carnot, 1990). Consistent with 

the categorical model, exemplars generated for the endpoint labels, 

0.0 lowest probability and 1.0 highest probability, were the easiest 

to generate. This indicates that the respondents accessed cognitive 

categories to provide meaning to those endpoint labels. 
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Exhibit 12.3. Example Exemplars Generated for Probability Scales. 
- 

Trait = Stupid 

Probability Exemplar 

They studied three days for an exam and got plenty of sleep the 
night before the test. 

The person left one answer blank on a multiple choice test. 

They forgot to go to an important meeting, 

The person didn't go to a free class offering self defense when 
there have been five attacks in their neighborhood. 

The person didn't lock their doors and windows when seven bur- 
glaries had happened in the neighborhood within the last month. 

The person got drunk and picked a fight with a person three 
times his size. 

The person didn't study for a huge final on purpose and went 
out and got really drunk the night before the test. 

The person left all the answers blank on a multiple choice test. 

The person left her animal in a car with no windows cracked 
on a 98 degree day. 

The person refused to go to the hospital after getting into a 
severe car accident and they were bleeding terribly. 

The person scored an 8 on the ACT math level. 

Cold-blooded murder. 

Seeing a little child on the street and beating him up. 

Taking money from a blind person. 

Betraying a friend to get ahead. 

Hitting a person for no reason. 

Telling someone exactly what you think, even if rude. 

Putting off what you have to do to help someone. 

Helping an old lady across the street. 

Stopping on the highway to help a stranded car. 

Giving your last dollar to someone who needs it. 

Doing anything to help a stranger, that is, giving money, a ride, 
the time to help. 

Figure 12.1. Ease of Exemplar Generation for 
an Eleven-Interval Probability-Gradient Rating Scale. 

I I I I I I I I I I I I  
0 .1 .2 .3 .4 .5 .6 .7 .8 .9 1 

Probability scale intervals 

Trait = Kind 

Evidence that the end categories of a rating scale have special 

cognitive status emerges from two other methodologies for study- 

ing categorical structure. The endpoints' labels were found to be the 

most accessible instances as assessed by these two other method- 

ologies. One methodology used in categorization research is to 

measure the time it takes to respond to whether an instance is a cat- 

egory member. Response time is found to be faster for instances 

rated as more typical than for those rated as less typical (Glass, 

Holyoak, and O'Dell, 1974; Rips, Shoben, and Smith, 1973; Rosch, 

1973). Another methodology has measured typicality by having 

subjects rate the extent to which an instance fits their image of a 

category. The mean of the subjects' responses for each instance has 

been used as an index of typicality (Rosch, 1975). 
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The U-shaped pattern of ease ratings shown in Figure 12.1 is 
robust despite changes in some of the procedural details. The pat- 

tern occurs in both cases in each of the following instances: (1) 

Exemplars are generated per page or all on the same page. (2) The 

order of generation is random or in scale order. (3) Scale intervals 

are designated verbally or numerically. (4) The  rating scale has 

seven or eleven intervals. (5) The ease-of-generation scale has seven 

or nine intervals. For example, in studies conducted by Carnot 

(1990) the order in which the exemplars were generated was ran- 
domly determined and exemplars were generated one per page. The 

rating scale consisted of eleven labels with only the endpoint labels 

verbally labeled. The ease ratings were on a scale with nine inter- 

vals. In studies conducted by Gannon (199 1 ), the scale labels 

appeared in scale order with all labels for the scale on the same page. 

The rating scales had seven intervals with all intervals labeled ver- 

bally. The ease ratings were on a scale with seven intervals. 

Relevance to Rating Scales 

The exemplar generation methodology allows us to examine a key 

issue in the categorical basis of rating scales. This relates to how 

many cognitive categories are activated in giving meaning to the 

scale. 

Activation of Multiple Categories 

The ease ratings in Figure 12.1 illustrate a number of facets of this 

issue. The probability rating scale only explicitly activates one cog- 

nitive category. As the example in Exhibit 12.1 shows, only one 

trait was designated by the instructions, the honesty trait. Asking a 

respondent to generate an exemplar that would be present at a prob- 

ability of 1.0 for an honest person explicitly activates the category 

honesty. It is an  open question if more than that one category 

becomes activated by the labels of the probability scale. 

Figure 12.1 raises the possibility that two other cognitive cate- 

gories could be activated by the rating scale. The ease ratings show 

a U-shaped pattern in which it is not only easy to generate exem- 

plars at the explicit end of the scale (where the probability is 1.0) 
but also easier to generate exemplars at the implicit end of the scale 

(where the probability is 0.0). Presumably, the cognitive category 

dishonesty is implicitly activated to give meaning to the zero prob- 

ability end of the scale. 

It is also possible that a third cognitive category is activated by 
the scale. Figure 12.1 shows a small elevation in the center of the 

probability scale (where the probability is 0.5). The category here 

may be of uncertainty, ambiguity, or irrelevance as defined by the 

designated trait. 

When multiple categories are activated, the strength of activa- 
tion may vary from category to category. The ease ratings in Figure 

12.1 show an asymmetry to the U-shaped pattern. The ease ratings 

are higher at the end of the scale where the trait is explicitly desig- 

nated (probability 1.0) than at the end where the trait is only 

implicit in the scale labels (probability 0.0). The difference in ease 
ratings between the explicit and implicit ends of the probability rat- 

ing scale is reliable. It holds up even when counterbalancing for 

trait valence (that is, when for some respondents the designated 

trait is honest while for others it is dishonest). 

The difference between the two ends suggests that a single acti- 
vation process might be at work for probability rating scales. Only 

one trait is explicitly mentioned in the instructions and so the cor- 

responding cognitive category becomes activated. The opposite end 

of the scale is given meaning by searching for a category that stands 

in contrast to the designated category. Some rating scales explicitly 

activate cognitive categories for both ends of the scale. A n  exam- 

ple is the semantic differential scale where terms like kind and 

unkind are used to anchor the scale. This dual activation process 

should lead to equally strong ease ratings given to exemplars gen- 

erated for both ends of the scale. 



Exemplar Generation 305 ........................... 

Typology of Rating Scale Formats 

A typology of rating scale formats was developed based on a survey 

of formats used in the social psychological literature (Gannon, 

1991 ). Attention was paid to the presence or absence of explicit 

labels that would activate categories. The survey excluded scales 

of physical values such as those assessing weight or height. (See 

Table 12.1.) 

Four types of rating scale formats were seen to be prominent in 

the literature: bipolar, unipolar, agreeldisagree, and probability scale 

forrnats. Bipolar scale formats are those that explicitly label two cat- 

egories (for example, very dishonest, moderately dishonest, slightly 

dishonest, neither dishonest nor honest, slightly honest, moderately 

honest, very honest). Unipolar scale formats are those that explic- 

itly label only one category (not at all honest, slightly honest, some- 

what honest, moderately honest, fairly honest, very much honest, 

completely honest). 

A n  additional characteristic of the rating scale formats is the 

nature of the terminology used to convey the gradient. Agreeldis- 

agree scale formats explicitly label one category and convey the gra- 

dient in terms of agreement versus disagreement (strongly disagree, 

moderately disagree, slightly disagree, neither disagree nor agree, 

slightly agree, moderately agree, strongly agree). Probability scale 

formats also explicitly label one category and convey the gradient 

in terms of probability or likelihood (completely improbable, very 

improbable, moderately improbable, uncertain, moderately proba- 

ble, very probable, completely probable). 

The exemplar generation methodology was used to examine the 

categorical activation of these four scale formats (Gannon, 199 1 ). 
The results indicated that there are essentially two patterns of acti- 

vation (see Figure 12.2). The bipolar scale format and the agreeldis- 

agree format produced the dual activation pattern of ease ratings. 

That is, the two endpoints were nearly equivalent in terms of ease of 

generation and the intermediate intervals farthest from the end- 

points were the most difficult to generate. The pattern of ease rat- 

Table 12.1. Examples of Four Types of 
Rating Scale Formats for the Trait "Honest." 

Bipolar rating scale 

-3 -2 - 1 0 + 1 +2 +3 
Very Moderately Slightly Neither Slightly Moderately Very 

dishonest dishonest dishonest dishonest honest honest honest 
nor honest 

Unipolar rating scale 

0 1 2 3 4 5 6 
Not at all Slightly Somewhat Moderately Fairly Very Completely 

honest honest honest honest honest honest honest 

Probability rating scale 

0.0 .17 .34 .50 .66 .83 1 .O 
Completely Completely 
improbable probable 

the person is the person is 
honest honest 

Agreeldisagree rating scale 

-3 -2 - 1 0 + 1 +2 +3 
Strongly Moderately Slightly Neither Slightly Moderately Strongly 
disagree disagree disagree disagree agree agree agree 

the person nor agree the person 
is honest is honest 

ings was essentially symmetrical. The midpoint was found to be eas- 

ier to generate exemplars for than the surrounding labels, which 

suggests that this scale activated a third category (that is, irrelevant 

to both end categories). 

The unipolar and the probability scale formats produced ease 

ratings that corresponded to the single activation pattern. The ease 

ratings were asymmetrical. However, the implicit endpoint label 

(that is, not at all honest or not at all probable) was a relatively easy 

label for which to generate exemplars. This pattern suggests that 

the contrast category of the explicit category label may have been 

partially activated. 

To investigate the idea that the contrast category had been par- 

tially activated, another study was conducted (Gannon, 1991). In 

this study, the actual exemplars generated for unipolar scales by 
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Figure 12.2. Ease of Exemplar Generation for Seven-Interval 
Ratings Scales as a Function of Rating Scale Format. 

Unipolar scales 

Negativelimplicit Positive/explicit 
Scale intervals 

subjects in the first study were given to a new set of subjects: The 

exemplars were individually typed on index cards. Exemplars from 

both positive scales (honest, beautiful) and negative scales (dis- 

honest, ugly) were included in the set. Subjects sorted the exem- 

plars into piles headed by scale labels from the corresponding 

bipolar scale (very dishonest to very honest). 

The central concern of this study was whether exemplars gen- 

erated for implicitly activated categories (that is, the single activa- 

tion process) are as extremely prototypical as those generated for 

explicitly activated categories. That is, are the exemplars more pos- 

itive when the end label is "extremely honest" than when it is "not 

at all dishonest"? 

Figure 12.3 shows the pattern of results. Exemplars that were 

originally generated for the implicit end of the rating scale were less 

extreme than those generated for the explicit end. In some cases 

(see scale labels three, four, and five in the figure), the generated 

exemplars were opposite in valence. For example, an exemplar gen- 

erated for the unipolar label "somewhat honest" may have been 

rated under the bipolar label "somewhat dishonest." These results 

provide support for the notion that the unipolar scale format par- 

tially activates the contrast category and fully activates the explicit 

category. 

A follow-up study investigating this pattern of activation is 

worth noting. The label used at the implicit end of the unipolar 

scale for the preceding study was "were not at all ." It is plau- 

sible that this verbal label strongly suggested the use of a contrast 

category. That is, the complete absence of one category can be most 

readily understood as the presence of the semantically opposite cat- 

egory. This assumption can be supported by Holyoak and Glass 

(1975) and Ebbesen and Allen (1980) who found that highly 

related instances that are clearly contradictory are rejected more 

quickly in instance verification tasks than other nonmember 

instances. 

Consider the use of an alternative endpoint label "very slightly 

." If only subtly, this label suggests the presence of the 

explicit category. If the "not at all " label activates the con- 

trast category as suggested, the ease ratings should be higher when 

this label is used than when the alternative label of "very slightly 

" is used. 

A study using the exemplar generation methodology was con- 

ducted in which the endpoint label was experimentally varied 

(Gannon and Ostrom, 1992). Half the subjects generated exemplars 

for a rating scale that had the implicit endpoint label of "not at all 

" and half generated exemplars for a rating scale that had the 

implicit endpoint label of "very slightly ." 
The results are shown in Figure 12.4. The ease ratings for the 
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Figure 12.3. Bipolar Ratings of Unipolar Exemplars 
for Positive and Negative Designated Categories. 

-+ - Positive 

Negative Positive 
Unipolar scale intervals 

end labels were significantly higher when the "not at all " 
label was used compared with when the "very slightly " label 
was used. These results are consistent with the categorical inter- 

pretation of the exemplar generation. 

This study has an important implication for rating scale method- 

ology. There are occasions when researchers wish to obtain separate 

empirical measures for both a category and its opposite. For exam- 

ple, it would be useful in surveying the public's perceptions about 

politicians to know both how trustworthy and how untrustworthy 

they are perceived to be. In such a case, the label "not at all 

" should be avoided and the label "very slightly " 
preferred. 

Figure 12.4. Ease of Exemplar Generation as a Function of Verbal 
Label Used to Anchor the Implicit End of the Unipolar Scale. 

- + - Not at all 

I 

Implicit Explicit 
Unipolar scale intervals 

Assessing the Exemplar that Comes to Mind 

We argued earlier that rating scales influence the way in which 

responses are given. Asking how honest someone is is different from 

asking how dishonest someone is. The categorical model posits that 

the endpoint labels activate the cognitive categories associated with 

them. These labels are associated with highly accessible exemplars 

or units of knowledge. What first comes to mind when encountering 

a rating scale is thus likely to be these highly accessible exemplars 

or units of knowledge. 

Responding to a series of survey questions may well motivate 

participants to respond quickly. This is especially true in the case of 
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rating scales where respondents need only select one interval from 

a limited number and are not obligated to provide a rationale for 

selection. In such situations, respondents are cognitively busy and 

may be unable to use all the information at their disposal (Gilbert, 
Pelham, and Krull, 1988). Information that is most accessible may 

be more likely to be used. Furthermore, even if not cognitively busy 

respondents may be cognitive misers conserving cognitive energy 

unless motivated otherwise and thus they may simplify survey 

answering (Fiske and Taylor, 1991; Krosnick, 199 1). One way in 

which they simplify the task is to make use of the most accessible 

information. 

According to Schwarz and Bless ( 1992), survey responding 

involves retrieving a standard of comparison as well as a represen- 

tation of the stimulus. It is plausible that the categorical represen- 

tation that is highly accessible upon seeing the rating scale may be 

used as a standard of comparison in making a judgment. 

The categorical model approach may be applied to rating scales 

to help understand context effects in survey responding. Specifi- 

cally, understanding whether assimilation or contrsst of a judgment 

to the context will occur involves understanding which categorical 
representation is activated by the context, according to Schwarz 

and Bless (1992). The best-fit or ideal exemplars that are highly 

accessible when the category is activated by a particular rating scale 

may differ depending on the context. Research by Roth and Shoben 

(1983) demonstrates that the best-fit exemplar listed for the cate- 

gory bird can be influenced by the context. In a farm context, the 

chicken is often listed as the prototypical bird. In the context of 

Australia, the ostrich is often listed. Thus, the most prototypical 

exemplar of honesty in the context of politics (for example, admit- 

ting responsibility for a poor decision) may be different from the 

prototypical exemplar of honesty in the context of religion (for 

example, confessing to a mortal sin). 

Furthermore, the category activated by the rating scale may 

influence the construction of the representation of the stimulus dur- 
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ing the responding task. Strack and Martin (1987) argued that indi- 

viduals do not retrieve all information relevant to a judgment and 

that their responses are based heavily on what is most accessible. 
Thus, the category activated by the rating scale may direct or at 

least influence the search for information about the target because 

it is what is most accessible. For example, when encountering a 

unipolar scale of dishonesty, one may search for anything dishonest 

the target has done rather than search for an honest act. 

To address more directly the question of which exemplar comes 
to mind first when encountering a rating scale, several studies have 

been conducted using a version of the exemplar generation method- 

ology (Gannon, 1993). This version allowed for an examination of 

the exemplar produced first by the respondent. Previous research 

on categories suggested that best-fit exemplars come to mind first 

when respondents are asked to generate categorical instances 

(Battig and Montague, 1969; Rosch, 1973; Barsalou 1985). Based 

on the categorical model, one would expect then that the first 

exemplars generated would correspond to the endpoint scale labels. 

In the present study, rating scale labels were typed on individual 

index cards instead of being presented in booklet form. The cards 

were placed facedown on a table in front of the subject. The order 

of the cards was counterbalanced across subjects. Respondents 

received instructions similar to those used in the other exemplar 

generation studies described in this chapter. The key difference was 

that in this study subjects were also instructed to generate the exem- 

plars in any order they wished. When finished with a label, they 

were to place it facedown in a pile. The dependent variable in this 

study was the order in which respondents generated exemplars, 

which was easily measured by noting the order in which the cards 

had been placed face down in the pile. The mean order of exemplar 
generation for each of the scale labels is shown in Figure 12.5. 

To facilitate comparisons with other exemplar generation results 

reported in this chapter, we have reversed the rank order. Thus, if 

a label was generated first we gave it a rank of seven. 
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Figure 12.5. Order of Exemplar Generation for a Unipolar Scale. Figure 12.6. Proportion of Respondents Selecting Each of the Scale 
Intervals as the First Label for Which They Would Write an Exemplar. 

I 

Implicit Explicit 
Unipolar scale intervals 

Implicit Explicit 
Unipolar scale intervals 

The by-now familiar U-shape curve is evident in the graph. The 

endpoint labels tended to be selected for exemplar generation ear- 

lier in the sequence than the intermediate scale labels. On  the aver- 

age, little difference appeared between the implicit and explicit ends 

of the unipolar scale. 

Under the time pressure of a survey, respondents may only spon- 

taneously generate exemplars for one or two scale labels. Another 

way of looking at these data is to examine the proportion of sub- 

jects who generated exemplars for each of the particular scale labels 

first. As Figure 12.6 shows, the endpoint labels were selected first 

by a higher proportion of respondents. The implicit scale label was 

generated first more often and the explicit label second most often. 

In the ease rating studies, the explicit end is easier to generate an 

exemplar for than the implicit end. The pattern of results in this 

order of generation study may not purely serve as a measure of acces- 

sibility, in that the pattern may partially reflect a strategy of genera- 
tion. Specifically, respondents' strategy may have been to start with 

the contrast category because in some ways it is more poorly defined 

and ambiguous than the designated category. This allows them first 

to set the anchors (or boundaries) and then proceed to the easier 

task of generating exemplars for the designated category. The desig- 

nated endpoint exemplar still may be the most accessible in this case. 

A second explanation is that it is more than just a strategic deci- 

sion regarding which label to write an exemplar for. It is possible 

that concepts are given meaning by their opposite and that the 
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opposite category acquires cognitive dominance. Whereas the non- 

designated category may be more difficult for exemplar generation 

than the designated category, it may ultimately become more mem- 

orable and thus more influential in guiding the search for the per- 

sonal experiences and beliefs that the respondent draws upon in 

answering the question. 

To sort out these alternative explanations, a surprise recall task 

was given after respondents had generated the exemplars and com- 

pleted a ten-minute memory distraction task. The recall task asked 

respondents to write down as many of their exemplars as they could 

in the order in which they came to mind. 

Examination of the exemplars recalled first was also anticipated 

to be informative in understanding survey responding. As men- 

tioned previously, Strack and Martin (1987) have found that pre- 

vious questions can affect the interpretation of later questions in a 

survey. If exemplars are used as standards of comparison as argued 

in the previous section, then an interesting question is which exem- 

plar does an individual remember from a previous encounter with 

a rating scale? 

In the example, respondents tended first to recall exemplars that 

they had generated for the explicit endpoint label (see Figure 12.7). 
This pattern differs from the order in which the exemplars were 

generated (that is, the implicit end label was generated first by a 

higher proportion of subjects). 

The present recall findings mirror the ease rating data pattern 

of the previous studies. These data support the interpretation that 

exemplars for the nondesignated end of the scale were generated 

first because of strategic, defining purposes. The data argue against 

the suggestion that the implicit cognitive category acquires a dom- 

inance in defining and representation of the scale. 

The results of this study suggest that the exemplars generated for 

the explicit endpoint label tend to be the most accessible exemplars 

in a recall task. This is consistent with our interpretation of the ease 

ratings in the earlier studies, that is, that they reflect cognitive 
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Figure 12.7. Proportion of Respondents Whose First Recalled Exemplar 
Corresponded to Each Scale Interval. 

I 

Implicit Explicit 
Unipolar scale intervals 

accessibility. Although subjects tended to generate exemplars for 

the implicit endpoint label first, they were most likely to generate 

the exemplars for the explicit endpoint label next and most likely 

to recall the explicit endpoint label first. 

We have argued that the rating scale activates a category and 

along with it associated exemplars. These exemplars are organized 

in a graded structure from the most highly representative to the 

least. Once the highly accessible instance are generated, which scale 

labels are generated next? If the most highly accessible instance is 

generated first, perhaps the graded structure of the category dictates 

which exemplar is generated next. 

A calculation was made of the conditional probabilities of gen- 

erating an exemplar for a particular label given that one has just 

previously generated an exemplar for a different scale label. The 
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conditional probabilities displayed in Table 12.2 identify two 

sequential stages. The first stage of generation is to start with the 

extreme labels. This is consistent with the findings shown in Fig- 

ures 12.5 and 12.6. The second stage involves a choice between two 

patterns of activation. Respondents moved either to the adjacent 

label at the original end of the scale or to the labels at the other 

extreme. For example, if the first scale label selected was "extremely 

honest" the respondent selected either the adjacent "very honest" 

or the opposite label "not at all honest." 

Examining rows 0 and 6 in Table 12.2 shows that 35 percent and 

23 percent of the respondents, respectively, selected a scale label adja- 

cent to the extreme label initially selected. This gradient-oriented 

activation pattern appeared to continue in successive generation 

responses until all labels to the midpoint were completed. The table 

also shows strong evidence for an activation pattern that involves 

providing an exemplar base for the two extremes of the scale. Rows 

0 and 6 show that 27 percent selected the opposite scale label second. 

For each of the two rows, this represented by a substantial margin the 

first or second most   rob able conditional response. 

Implications for Item Construction 

Using the exemplar generation methodology in the context of the 

categorical model can be an informative tool for the survey re- 

searcher. The methodology may be used in many facets of item 
construction. 

First, the model provides a conceptual basis for label selection 

and the methodology can be used to assess the selection. For exam- 

ple, the methodology can be used to detect the presence of the 

implicit, nondesignated category. Rather than relying on his or her 

intuition about what constitutes a contrast category, the researcher 

can make an empirical investigation of it. For example, Solomon 

(1978) argued that scales assessing situational and dispositional 

attributions need to be measured on two unipolar scales. He argued 

that the two concepts do not vary inversely. Indeed, in one of our 
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Table 12.2. Probability of Generating an Exemplar for a Scale Label 
(Columns) Based on a Scale Label Already Selected (Rows). 

Note: The number in parentheses is the denominator for the conditional 

probabilities in its row. The largest conditional probability in each row is shown 

in boldface. 

studies discussed briefly at the beginning of the chapter, we found 

that exemplars generated for the implicit endpoint label for an attri- 

bution scale using situational and dispositional labels ("due very 

much to John," "due very much to the situation") were not placed 

in the opposite category when rated on a bipolar scale but rather in 

the midpoint category ("due neither to John nor to the situation"). 

This is in contrast to other content areas in which the exemplars 

generated for the implicit endpoint label were placed in the other 

bipolar category. 

Second, the exemplar generation methodology proved useful for 

rating scale format evaluation. For example, the results of the stud- 

ies using this methodology have shown that unipolar scale formats 

provide more category relevant discrimination in responding than 

the bipolar scale formats. That is, for the unipolar scale formats, two 

thirds of the scale corresponds to the designated category and one 

third to the contrast category (see Figure 12.3), whereas for the 

bipolar scale formats half of the scale corresponds to each of the cat- 

egories activated by the endpoint labels. The researcher can ask 

how much categorical discrimination is desirable. Thus, the model 

additionally provides a conceptual basis for determining the number 

of intervals to be used. 
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Third, the methodology can be used as a conceptual basis for 

survey item critique and revision. For example, by examining the 

content of the exemplars the respondent is generating and the ease 

with which they are generated, ambiguities in language may be 

detected. It may also be possible to detect unintended interpreta- 

tions of a survey question or a rating scale (for example, respondents 

interpret "home health care" to mean everyday health care given 

by family members, such as providing aspirins, instead of health care 

workers coming into the home to provide health care services, such 

as changing surgical dressings). 

Fourth, the methodology may be used to track the meaning of 

item responses over the years. For example, this methodology could 

help assess whether a change in ratings over the years reflects an 

actual change in beliefs or perceptions or is the result of a change 

in the content definition of the category. For example, a new mean- 

ing may have become generally accepted for the concept "success- 

ful" or "conservative." If ratings have changed, one may also look 

to see if the exemplar basis of the rating scale itself has been 

changed. Our model suggests that a change in the language used for 

the endpoint labels can lead to the activation of different cognitive 

categories. 

Finally, the methodology can be used to investigate basic 

research questions. Most of the studies reported in this chapter 

address the conceptual question of how respondents make sense of 

the survey questions in which a multiple interval rating scale 

response format is used. 

We have discussed how this methodology and variations of it 

have been used to examine a categorical model of rating scales 

responses. The model provided an explanation for several basic 

research questions: What information is most assessable upon 

encountering a rating scale? Do rating scales activate cognitive cat- 

egories? Can a rating scale activate more than one category? How 

can we determine which categories are activated? Is there a typol- 

ogy of rating scales based on patterns of categorical activation? 

The How and Why of Response Latency 

Measurement in Telephone Surveys 

John N. Bassili 

T: e use of reaction time to study mental processes has had a 

ong and sometimes controversial history in experimental psy- 

chology. More than a century ago F. C. Donders (1868), a Dutch 

physiologist, explored the speed of mental processes on the assump- 

tion that thinking consists of a chain of successive processes that 

build on each other in a cumulative manner. Donders's interest and 

that of many experimental psychologists after him was to gain 

insight into the thought processes that underlie mental tasks by 

measuring the duration of their constituent stages. 

Early research using reaction time was handicapped by method- 

ological and conceptual weaknesses that eventually brought the 

approach into disrepute (Johnson, 1955; Woodworth, 1938). The 

problems raised by early critics of the approach, however, were sub- 

stantially resolved with the advent of modern methods of experi- 

mentation and data analyses (Sternberg, 1969). Also, the cognitive 

renaissance that began in the 1960s replaced a long-standing behav- 

ioristic aversion to mentalism with a keen interest in the processes 

that are responsible for perception, thinking, and memory (Neisser, 

1967). Reaction time provided an important metric for mental 

processes and was embraced by a new generation of skilled re- 

searchers (for example, Collins and Quillian, 1972; Sternberg, 

1969). Following the publication of a large number of influential 
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findings, the use of reaction time measures is now widespread in the 

field. 

By the mid-seventies, experimental social psychologists were 

beginning to apply ideas from cognitive psychology to issues of 

direct relevance to social functioning. Two particularly important 

developments grew out of this cross-fertilization. The first was the 

finding that the ease with which mental constructs come to mind 

and the likelihood that they are used in processing incoming infor- 

mation (that is, their accessibility) are affected by temporary as well 

as chronic influences on subjects (Higgins, 1989; Srull and Wyer, 

1979). The second development had to do with an emphasis on the 

representation of social knowledge in memory, where associative 

network models gained a high degree of acceptance (Hastie and 

Kumar, 1979; Srull, 1981). 

It is in the context of these theoretical developments that Russ 

Fazio proposed a theory of attitude accessibility that has shown the 

utility of measuring response latencies in opinion research (Fazio, 

1990a; 1995; Fazio, Chen, McDonei, and Sherman, 1982; Fazio, 

Powell, and Herr, 1983; Fazio, Herr, and Olney, 1984; Fazio and 

Williams, 1986). According to Fazio, an attitude is represented in 

memory as an association between an object and a summary evalu- 

ation of that object. The strength of the association between the 

object and the summary evaluation is particularly important in this 

account. It determines the accessibility of the attitude and thus 

the likelihood that the summary evaluation will be activated in the 

presence of the attitude object. This, in turn, will guide thought and 

behavior toward the attitude object. 
I 

From a practical standpoint in opinion research, the tendency 
I 

of accessible constructs to be expressed quickly provides a window 
I 

on the cognitive processes that underlie attitude judgments. The 
I 
I 

relevance for survey research of the information that can be gleaned I 
from this window and the manner in which it can contribute both 

to attitude measurement and prediction of behavior form the focus 

of this chapter. 

Measuring Response Latencies in 
Computer-Assisted Telephone Interviews ..................................... 
Methodology 

A new methodology for measuring response latency in computer- 

assisted telephone interviews (CATIs) was developed in my labo- 

ratory a few years ago and has been used in a number of surveys 

(Bassili, 1993a, 1993c, 1995; Bassili and Fletcher, 1991). The 

methodology is based in part on the use of a computer clock capable 

of timing responses with millisecond accuracy. Upon enunciating 

the last word of a question, the interviewer presses a key that ini- 

tializes the clock. The clock is read when the respondent emits a 

sound that triggers a "voice key" connected to the earpiece of the 

telephone. The interviewer monitors the triggering of the voice key 

as well as the respondent's remarks. Upon judging that the respon- 

dent has given an answer, the interviewer presses a key that causes 

another reading of the clock. The interviewer then codes the 

answer given by the respondent as well as the validity of the two 

clock readings. 

Apparatus 

Each interviewing station is equipped with an IBM compatible 

computer, a monitor, a keyboard, and a telephone. The voice key is 

connected to the earpiece of the telephone and to the keyboard in 

such a way as to translate sounds transmitted over the phone into 

signals equivalent to key presses on the keyboard. The voice keys 

were designed and built locally but similar commercially available 

devices are commonly used in cognitive psychology research. 

To permit monitoring of interviews, each computer screen is 

~ o k e d  to another screen in an adjacent room. Thus all the infor- 

mation that appears on the interviewer's screen can be seen by a 

supervisor. The supervisor can also listen in to interviews by switch- 

ing to audio channels. The monitoring process plays an important 
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role in interviewer training. Although the methodology can be mas- 

tered with relative ease, detailed feedback on all aspects of inter- 

viewing and elements of the response time methodology contributes 

greatly to the quality of the implementation. 
A number of events can invalidate measures of response latency. 

Before discussing these events and their impact on voice key and 

interviewer latency measures, it is important to consider a funda- 

mental assumption about what is measured by the present method- 

ology, which is the time required for the judgment process from the 

moment the question is delivered to the moment the respondent 

begins to express an answer. Anything that contaminates the mea- 

sure of the time it takes a respondent to make the relevant attitude 

judgment detracts from the validity of the measure and causes its 

elimination from the data set. 
We write our own programs for the conduct of interviews and 

the collection of data. Programs written in C or in Quick Basic can 

make use of "software clocks," which allow personal computers to 

measure time in milliseconds. This approach to reaction time 

research is common in psychology. 

A t  least one commercially available CATI package allows the 

interviewer to start and stop a clock that measures time in hun- 

dredths of seconds. This package, however, does not work with voice 

keys and, more importantly, makes no provision for the coding of 

the validity of the measure taken by the interviewer. As we will see, 

the times associated with a proportion of responses to a question are 

vitiated by events that are not directly relevant to the opinion judg 

ment (as when the respondent asks a question of the interviewer, 

for example). The inclusion of these latencies in the data analysis 

has the potential of greatly biasing results. Reliance on response 

latencies that have not been screened for validity is, therefore, not 

recommended. 

To cater to the needs of survey researchers who rely on com- 

mercially available CATI software, a prototype of an apparatus for 

the measurement of response time that is universally compatible 

with such software has been produced (Bassili, 1993b). The appara- 

tus consists of a timing "box" that is interfaced with the computer 

keyboard. The box contains microprocessing circuitry that is capable 

of keeping time to the nearest millisecond, accepting input from the 

interviewer, acting as a voice key that is triggered by sounds emitted 

by the respondent, and performing a "virtual" typing operation on 

the computer keyboard in order to input response time data into the 

database created by the CATI software. Because the apparatus con- 

tains its own timing circuitry and is interfaced with the keyboard used 

by the interviewer, it is compatible with all CATI software. Although 

there are currently no plans to produce this apparatus in quantity, the 

prototype demonstrates the feasibility of the approach. 

Invalidation of the Voice Key Latency Measure 

Voice key measures are most commonly invalidated by hemming 

and hawing by the respondent. A properly calibrated voice key will 

"fire" at any vocalization picked up by the phone so that hemming 

and hawing, which is common when answering opinion questions, 

results in artificially short response latency measurements. Loud 

background sounds, such as noise from a television set or from the 

clanging of pots, and static on the phone line can also result in the 

premature firing of the voice key. Voice keys can also fail to fire 

when a response is expressed. This, of course, is particularly likely 

when respondents speak softly or do not speak into the voicepiece 

of the telephone. Any time the respondent asks a question of the 

interviewer the voice key fires   re maturely and does not yield a 

valid measure of the time taken by the judgment process. Any time 

the respondent jumps the gun and answers before the end of the 

question the voice key is also invalidated. Although such situations 

could be ameliorated by setting the response latencies to a constant 

low value, their relative paucity (see the following section) has led 

us to ignore them in the past. Finally, any time the interviewer 

makes an error in starting the clock, the measure of response latency 

taken by the voice key is invalidated. 
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Invalidation of the Interviewer Latency Measure 

Unlike the voice key, which is "dumb" when it comes to telling one 

sound from another, the interviewer can discriminate between the 

expression of an opinion and other vocalizations. For this reason, 

many of the events that foil voice keys in the present methodology 

do not foil interviewers. Still, when the respondent answers before 

the end of the question or the interviewer makes an error in start- 

ing the clock, interviewer latencies are invalidated just like voice 

key latencies. The biggest threat by far to the validity of interviewer 

latencies comes when the respondent asks a question before 

responding. Some of these cases are motivated by improper hearing 

of questions, such as when the respondent requests that the ques- 

tion be repeated. Therefore, clear articulation of questions is par- 

ticularly important when measuring response latencies. Respondents 

also seek clarifications about the response options they should 

choose among when answering a question. It is therefore also impor- 

tant to communicate clearly the response format for each question 

before presenting the substance of the question. 

Validity 

One of the first studies using the methodology (Bassili and Fletcher, 

1991) looked in detail at the coding of the voice key action by the 

interviewer. It revealed that the voice key yielded valid measures 

on 53.4 percent of the responses to the questionnaire. In 13.0 per- 

cent of the trials respondents asked for clarification before giving 

an answer and in 0.3 percent they gave the answer before the end 

of the question. In 32.3 percent of the trials the voice key gave an 

invalid signal either because it was triggered by a sound that was 

extraneous to the response (for example, hemming and hawing) or 

because the response was not sufficiently loud to trigger the voice 

key. The interviewer's own measures of latency were invalid in 1.0 

percent of the cases in addition to the 13.0 percent of trials where 

respondents asked a question. 

This study was the first to use the response time methodology 

we describe in this chapter. A number of improvements have since 

been made to our voice keys and to the way we implement the 

methodology in the laboratory. With these improvements we now 

routinely achieve valid voice key measurements in about 60 per- 

cent of cases and valid interviewer measurements in about 90 

percent. 

Does 60 percent constitute a sufficient proportion of valid trials 

' to warrant optimism about the use of voice keys in measuring 

response latencies? The answer depends in large part on the repre- 

sentativeness of the valid trials to the totality of trials. We have 

assessed the representativeness of valid voice key trials in two ways. 

The first was to correlate the times obtained by the voice key on 

valid trials with the times obtained by the interviewer. To the 

extent that these measures are highly correlated, it would be possi- 

ble to use the nearly complete record of the interviewer's latencies 

interchangeably with those of the voice key. The average correla- 

tion between voice key and interviewer latencies across attitude 

questions in our survey was r = .94, ranging between r = .99 and 

r = .85 (Bassili and Fletcher, 199 1). These are clearly very high 

indexes of agreement, suggesting that the interviewer and the voice 
1 
I key kept time reliably. 

I The second approach we took was to compare the answers given 

on these trials to the answers given on the rest of the trials. To do 

this, we correlated the percentages associated with each response 

category on valid voice key trials with those on nonvalid voice key 
I 
I trials. Across attitude questions the correlation was r = .85. It 

I appears, therefore, that responses timed successfully by the voice 

I key did not differ substantially from those where the voice key did 

I not yield a valid measure. 
These observations make it clear that valid voice key trials are 

representative of the entire population of trials and that interviewer 

time keeping provides an alternative to the voice key with the 

I advantage of near-complete inclusion. 

1 
I 



Voice Key Versus Interviewer Latencies 

As we have seen, the present methodology provides two latency 

measures, one taken by the voice key and one taken by the inter- 

viewer. Because the two measures are highly correlated, the utility of 

taking two redundant measures of response latency may be ques- 

tioned. To answer this question a number of factors that affect the 

two measures differently must be considered. 

One way to evaluate the relative contribution of voice key and 

interviewer measures of latency is in relation to the inherent trade- 

off between the two. By its very nature, the voice key is extremely I 
quick at picking up the onset of responses but unfortunately it is 

easily foiled by extraneous sounds. For this reason, the voice key 
I 
I 

yields invalid measures in a significant proportion of cases. Inter- 

viewers are not usually tripped up by sounds or comments that pre- 

cede a response but this analytic advantage comes at a price. 

Interviewers are relatively slow at picking up the onset of responses 

and thus usually add several hundreds of milliseconds of their own 

reaction time to the response latencies of respondents. 

I 
Given the trade-off between the speed of the voice key and the 

judgment of the interviewer, the choice between the two measures 

hinges on a number of considerations linked to the measurement 

error associated with each. As we have seen, valid voice key laten- 

cies suffer from relatively little error in picking up response onset. 

The problem is in the sampling error inherent in estimating the 

i I 
I 

response latencies of the population of all responses on the basis of 

a sample of about 60 percent of the responses. Even if we assume 

that the sample is not systematically biased random sources of sam- 

pling error are still cause for concern, especially since they augment 

the conventional problems associated with the sampling of respon- 

dents from larger populations. In addition, voice key latencies suffer 

from a problem of truncation caused by what appears to be demand 

characteristics of telephone interviews-respondents seldom pause 
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for longer than three or four seconds without hemming and hawing 

audibly over the phone. 

The problem of sampling error is considerably smaller for inter- 

viewer latencies, because only about 10 percent of the cases are lost 

in typical opinion questions. Truncation is not much of a problem 

because interviewers ignore hemming and hawing by waiting as 

long as necessary before recording the occurrence of a substantive 

response. The problem with interviewer latencies is with the com- 

ponent of error associated with the interviewers' own reaction time 

when recording the occurrence of the response. When one consid- 

ers that simple questions are often answered by respondents in less 

than a second and that interviewers' reaction time in recording 

answers average about 400 milliseconds, the benefits of the voice 

key, dumb as it is, become readily apparent. The problem with the 

incremental reaction time associated with the interviewer is not 

that it inflates response latencies artificially, because latencies usu- 

ally have meaning in relative terms only. The problem is that the 

increment contributed by the interviewer is not constant and thus 

introduces an element of random error that weakens the measure. 

As the preceding considerations indicate, the trade-offs between 

voice key latencies and interviewer latencies hinge on the general 

speed with which a question is answered. As a rule of thumb, for 

response latencies that average over 1.5 seconds, the advantage in 

terms of representativeness and lack of truncation probably give the 

edge to the latencies measured by the interviewer. In cases where 

response latencies average less than 1.5 seconds, serious considera- 

tion should be given to the use of a voice key. 

Before closing this discussion of the relative merits of voice key 

and interviewer latencies, I mention a comment made by an anony- 

mous reviewer of the Bassili and Fletcher (1991) paper. After not- 

ing that even voice key measurements are taken from a point where 

the interviewer starts the clock by hand, the reviewer observed 

ironically, "It reminds me of the incongruity in football between 
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the exquisite 'fusspotery,' with the chains for measuring whether a 

first down has been achieved, and the lackadaisical, often sloppy, 

initial placement of the ball to mark the beginning of the ten-yard 

interval." 

This discerning observation deserves a reply. First, the milli- 

second resolution of the clock used in our research does indeed 

involve an element of "fusspotery." Millisecond resolution is usu- 

ally required in psychological research on phenomena that mani- 

fest themselves in time differences of as little as a few milliseconds. 

This is never the case in survey research where the effects are usu- 

ally on the order of several hundred milliseconds, if not full seconds. 

Potential users of the present methodology should not, therefore, 

be discouraged by having to rely on clocks that tick in hundredths 

of seconds or in "jiffies" (16.67 milliseconds). Some of the effects 

reported here would have probably appeared even if we had done 

nothing more than train our interviewers to repeat, "One Missis- 

sippi, Two Mississippi, Three Mississippi . . . ," although I do not 

recommend this approach. 

Second, and somewhat more defensively for the present ap- 

proach, it should be noted that the task of starting the clock is 

inherently easier for the interviewer than the task of stopping it. 

There are several reasons for this. First, enunciating the last word 

in a question is a relatively discrete event that is well defined in the 

interviewer's mind. Second, the interviewer can easily anticipate 

uttering the last word of the question and thus prepare to press the 

bar that starts the clock. Finally, the interviewer retains substantial 

control over when he or she speaks the final word in the question. 

Thus, definition, anticipation, and control all assist the interviewer 

in accurately starting the clock. Because these qualities are not 

available to assist the interviewer in stopping the clock, the voice 

key is particularly useful for this purpose. Of course, methods can 

be developed to effect an electronic initiation of timing. Such 

methods, however, are likely to exact a high price in practicality 

and reliability. As 1 will show, the clarity of the results that have 

been obtained with the present methodology demonstrates that 

interviewer-initiated timing is sufficiently accurate for most survey 

applications. 

Special Implementation Issues 

Does response latency measurement require that CAT1 interviews 

be structured in ways that differ from common practice in the field? 

The answer is no, with one qualification: it is best for response 

options to appear at the beginning rather than at the end of ques- 

tions. This practice prevents respondents from thinking about the 

substance of the question as the interviewer enumerates the 

response options before starting of the clock. 

Potential users of the methodology should also be aware of two 

practices commonly used by psychologists when analyzing response 

latency data (Fazio, 1990b). First, it is often desirable to adjust 

response latencies for base rate differences between respondents. 

This is usually achieved by computing a respondent base rate on the 

basis of response latencies taken from filler questions in the survey 

and then subtracting the base rate from the response latency to the 

focal question. The second common practice is to subject response 

latencies to a logarithmic or a reciprocal transformation. Such trans- 

formations have the effect of normalizing what are otherwise posi- 

tively skewed latency distributions. 

What Does Response Latency Measure? 

Many factors influence the time it takes an individual to answer an 

opinion question. A popular model of the steps involved in answer- 

ing opinion questions (Strack and Martin, 1987; Tourangeau, 1987; 

Tourangeau and Rasinski, 1988) provides a good conceptual frame- 

work for the analysis of response latency effects. Although this 

model has been articulated somewhat differently by different 

authors, the basic steps are as follows: respondents interpret a 

question, they retrieve from memory information pertinent to 
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answering it, they integrate that information to render a judgment, 

and they translate their judgment into a response. Response latency 

is affected by processes at every one of these four stages! Poorly worded 

questions, which affect the comprehension stage, slow response 

latencies. Questions about which the respondent cannot retrieve 

ready made evaluations from memory also slow response latencies. 

The integration process is slowed when conflicting information is 

brought to bear on the judgment. Finally, the translation of a judg- 

ment into a response option may be slowed by the structure of the 

response options, especially when the structure is unclear to the 

respondent or does not match the representation of the judgment 
I 

the respondent has formed. 
I 
I 

The multiple influences on response latencies may on the sur- I 
face appear to constitute a conclusive indictment of the measure- 

ment of response latency in survey research. How is one to interpret 

response latencies if they are affected by processes at each of the 

four steps in the question answering process? The answer is that, 

although careful interpretation of response latencies is always 

required, contextual information usually makes the task feasible. 

One contextual feature linked to the four steps of the question 

answering process that is critical in interpreting response latencies 

has to do with the fact that steps one and four reflect processes that 

are idiosyncratic to the questions whereas steps two and three reflect 

processes that are idiosyncratic to the respondents. That is, steps 

one and four are driven in a bottom-up manner by properties of 

questions (their wording and the response options they offer) 

whereas steps two and three are driven in a top-down manner by 

cognitive aspects of attitudes (their representation in memory and 

judgments based on these representations). 
I 

Depending on a researcher's interest, the focus can be either on 

fixed properties of questions (the clarity of their wording or the 

appropriateness of their response options) or on idiosyncratic cog  

nitive properties of attitudes (their accessibility or the ease with 

which relevant information can be integrated into an evaluation). 

I 
I 

When the focus is on properties of questions, interquestion response 

latency comparisons are most informative. When the focus is on the 

cognitive properties of attitudes, intersubject response latency com- 

parisons are also most informative. By keeping these considerations 

consistent with one's aim, it is usually possible to reduce consider- 

ably the uncertainty associated with the interpretation of response 

latencies. The following discussion will provide some examples of 

how this can be done. 

Response Latency and Question Interpretation 

In a study of university students that I conducted with Joe Fletcher 

(Bassili and Fletcher, 1991), we were curious about the latencies 

associated with responses to various types of questions. Some ques- 

tions in the survey were purely factual, inquiring about the respon- 

dents' year in college, their major, their religion. Several other 

questions queried the respondents' endorsement of values, such as 

equality and merit. Yet other questions were structured so as to put 

important values in conflict. For example, one question asked, "Do 

you think that large companies should have quotas to ensure a fixed 

percentage of women are hired or should women get no special 

treatment?" 

We expected factual questions to take less time to answer than 

substantive attitude questions. This was the case. The three factual 

questions about the respondents' year in college (M = .505 seconds 

as measured by the voice key), their major (M = .582 seconds), and 

their religion (M = .974 seconds) had the shortest response time. 

Other factual questions in the survey required frequency estimates 

(for example, "How often do you attend your place of worship?"; 

M = 1.270 seconds) or asked about facts relating to someone else 

("How far did your father go in school?'; M = 1.340 seconds). The 

latencies associated with these were longer than for the self-rele- 

vant factual questions, although not as long as those typical for atti- 

tude questions in this study. 

The many value questions we included in our survey provide a 
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good index of the latencies associated with the expression of atti- 

tudes. These latencies ranged from 1.382 seconds ("Do you think 

in a fair economic system all people should earn about the same or 

people with more ability should earn higher salaries?") to a high of 

2.079 seconds ("The poor are poor because they don't try hard 

enough to get ahead or because the wealthy and powerful keep 

them poor?"). Interestingly, the "quota" question, which involves a 

conflict between values, took longer to answer than any of the value 

questions (2.204 seconds). A methodologically important observa- 

tion was afforded by the response latencies associated with two 

value questions that did not fit the preceding classification. The 

questions were phrased in the following manner, "We should not be 

tolerant of ideas that are morally wrong" (M = 3.256 seconds) and 

"This country would be better off if it worried less about how equal 

people are" (M = 2.388 seconds). The latencies associated with 

both were disproportionately long. The reason, it appeared to us, 

was that the questions were poorly worded. The first one contains 

a double negative and is vague in identifying the meaning of 

"morally wrong ideas" and the second contains a tension between 

the concept of "better" and ((worrying less." 

This observation has theoretical as well as practical implications. 

Theoretically, it is consistent with the tenets of the four-step ques- 

tion answering model in demonstrating that information process- 

ing is initially dedicated to question comprehension. At a practical 

level, it suggests the intriguing possibility that response latencies 

may provide a powerful tool for screening survey questions during 

questionnaire development. In fact, it is interesting to consider this 

possibility in juxtaposition with the approaches discussed in other 

chapters of this volume. For example, it is reasonable to expect that 

questions that suffer from problems identified by behavior coding 

(see Fowler and Cannell, Chapter Two, this volume) require longer 

response latencies. Because response latencies can be measured eco- 

nomically in testing survey questionnaires, the method may prove 

valuable in complementing some of the other techniques discussed 

in this volume for the identification of question problems. 

Response Latency and Memory Retrieval 

By far the most common use of response latency in attitude research 

has been to index the accessibility of attitudes in memory. Follow- 

ing Fazio's pioneering research in this area, response latency has 

been used to index the strength of the relationship between the rep- 

resentation of the attitude object in memory and the representation 

of the summary evaluation of the object. This approach is largely 

consistent with Converse's (1964, 1970) distinction between atti- 

tudes and nonattitudes. In fact, Fazio refers to variations in asso- 

ciative strength as the "attitudelnonattitude continuum." In a 

nutshell, this approach posits that summary evaluations that are 

strongly associated with the cognitive representation of the attitude 

object are more accessible in memory and therefore more likely to 

be activated spontaneously by cues about the attitude object than 

are summary evaluations that are either weakly associated with the 

cognitive representation of the attitude object or simply not repre- 

sented in memory at all. 

Fazio and his colleagues have produced a solid body of experi- 

mental and, to a lesser extent, survey research that documents the 

impact of attitude accessibility on thought and behavior. Some of 

the research using the response latency methodology described here 

has also contributed to this line of investigation and will be pre- 

sented for illustration. 

Several studies have now been conducted with questions that 

incorporate value conflicts of the sort contained in the quota ques- 

tion described earlier. The quota question raised a conflict between 

two values: the value of equality, which is promoted by employment 

quotas, and the value of merit, which is undermined by them. We 

have used a counterargumentation paradigm in order to assess the 

pliability of respondents on such questions (Bassili, 1993c; Bassili 
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and Fletcher, 199 1 ). In this paradigm, in the question following the 

question of interest respondents are politely offered an argument 

running counter to the view they have expressed. For example, 

respondents who support employment quotas are asked if they 
would feel the same even if this meant not hiring the best person 

for the job. In contrast, respondents who oppose quotas are asked if 

they would feel the same even if it meant that women would remain 

economically unequal. We call respondents who change their minds 

when confronted with the counterargument "movers" and those 
who do not "nonmovers." 

In study after study we have found that nonmovers answer the 

initial question (the quota question in this example) significantly 

more quickly than movers. We interpreted this difference to mean 

that individuals who have attitudes that are easy to access from 

memory are able to respond quickly to the initial query and are 

less influenced by the counterargument than individuals with less 

accessible "nonattitudes." This interpretation's relevance to the 

nonattitude thesis is revealed by a concomitant finding. When 

respondents' view of the value of merit and equality is assessed by 

other questions in the survey, the attitudes of nonmovers are driven 

by their endorsement of the values of merit and equality whereas 

the attitudes of movers are not. It appears, therefore, that non- 

movers had already considered the implications of employment quo- 

tas and had developed a strong association between their cognitive 

representation of the policy and its evaluation. 

Studies of the 1990 Ontario provincial election (Bassili, 1993a, 

1995) and the 1993 Canadian federal election (Bassili, 1995) further 

illustrate how response latency can be used to index memory acces- 

sibility in survey research. Before these elections, a random sample of 

respondents was asked about voting intentions, leader preference, 
party preference, and party identification. After the elections, respon- 

dents were called back to determine if they had voted, and if so, how. 

The top panel of Figure 13.1 illustrates the results of a path analytic 

model of vote choice in the 1990 Ontario provincial election. 

Figure 13.1. Models of Electoral Choice 
in the 1990 Ontario Provincial Election. 
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Source: Bassili, J. N. "Response Latency and the Accessibility of Voting Inten- 
tions: What Contributes to Accessibility and How It Affects Vote Choice." Per- 
sonality and Social Psychology Bulletin, 1995, 21, 686-695. Copyright O 1995 by 
Sage Publications, Inc. Reprinted by permission of Sage Publications, Inc. 

Note: High and low accessibility groups were created based on response laten- 
cies to a voting intention question. Numbers in parentheses are correlations 
between pairs of variables. 
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This model is not in itself particularly interesting because more 

sophisticated models of vote choice have been discussed in the lit- 

erature (Goldberg, 1966; Kenney and Rice, 1988; Marcus, 1988; 

Markus, 1982; Markus and Converse, 1979). But what is of inter- 

est to us is what happens to the model when respondents are 

divided-on the basis of a median split-into those who had ex- 

~ressed their voting intention quickly and those who had expressed 

it slowly. As can be seen in the middle and bottom panels of the fie 
ure, the voting behavior of respondents who had expressed their 

voting intention quickly in the preelection interview was much 

more predictable than that of those who had expressed their voting 

intention slowly. The results from the 1993 Canadian federal elec- 

tion study concurred with these. In fact, we can summarize the pre- 

ceding results on the basis of logistic regression analysis as follows: 

for every second a respondent delays expressing a voting intention 

the probability that the voting intention will manifest itself in a 

matching cast ballot decreases by about 8 percent. 

Taken together, results from the counterargumentation studies 

and the election studies demonstrate how response latency indexes 

the accessibility of attitudinal constructs from memory and how 

accessibility affects thought and behavior. Because the accessibility 

indexing quality of response latency has played a central role in atti- 

tude research, we will come back to it in a later section of this chap- 

ter on attitude strength. 

Response Latency and Information Integration 

The focus in the preceding section was on how response latency is 

affected by the accessibility of an attitude in memory. The assump- 

tion is that an opinion can be expressed quickly to the extent that 

a summary evaluation is strongly associated in memory with the 

object of the query. We will now focus not on whether a summary 

evaluation is easily accessed from memory but on whether the infor- 

mation linked to the object of the query in memory is internally 

consistent. We assume that opinions on issues about which people 

have conflicting thoughts or feelings take longer to express than 

opinions based on coherent considerations because discrepant 

thoughts and feelings take longer to integrate into a response than 

do consistent ones. 

Evidence from studies with conflict-laden questions such as the 

quota question described earlier provide a good opportunity to 

explore the relationship between conflict and response latency. We 

have now asked the quota question in several of our surveys along 

with questions tapping the respondents' feelings about the values 

of merit and equality. Recently we decided to assess the extent to 

which the values of merit and equality were in conflict for each 

respondent and to correlate the index of conflict with response 

latency in the quota question. 

We measured value conflict with a formula derived from re- 

search on attitudinal ambivalence, where conflict is a function of 

the square of the less strongly endorsed value divided by the more 

strongly endorsed value (Jamieson, 1993; Scott, 1966). Although 

this formula is not intuitive it does a good job of capturing the two 

essential properties of conflict, namely, that conflict increases to the 

extent that the endorsements of the conflicting elements are both 

equal and extreme. For example, one would expect a respondent 

who values both merit and equality to the same extent and for 

whom both of these values are very important to experience the 

deepest conflict about the issue of employment quotas. 

By amalgamating data from studies in which we asked the quota 

question along with questions on merit and equality, we were able 

to correlate our measure of value conflict with the response latency 

to the quota question in a combined sample of 1,695 respondents. 

The correlation (r = 0.07, P < .05) was significant, but to our sur- 

prise, very small. 

We reasoned that two problems may have mitigated against the 

correlations between value conflict and response latency in the pre- 

vious analysis. First, value conflict may not have affected attitude 

accessibility unless feelings toward the conflicting values were 
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themselves accessible and thus likely to enter the judgment process 

before expression of an opinion. Second, the questions tapping the 

values of merit and equality had very little to do with employment 

equity. For example, one question that tapped merit was, "Do you 

think in a fair economic system all people should earn about the 

same or people with more ability should earn higher salaries?" 

whereas a question that tapped equality asked respondents if they 

agreed that "We have gone too far in pushing equal rights in this 

country." We felt that feelings toward merit and equality in one 

domain may not have been good predictors of feelings toward these 

principles in another (McClosky and Brill, 1983). 

To test these possibilities, we included in a recent study ques- 

tions that tapped merit and equality specifically as these principles 

apply to the issue of employment equity. The merit question was 

stated as follows: "In selecting a person for a job, the choice should 

be based on the candidates' qualifications and nothing but these 

qualifications" while the equality question was phrased this way: "It 

is important to counteract the effects of past discrimination against 

women by providing special opportunities for their employment." 

Then, in addition to calculating a value conflict index, as in the 

previous study, we also calculated an index of "simultaneous value 

accessibility" using the same formula used to compute value con- 

flict. First we assessed for each respondent the response latency for 

answering the questions about merit and equality. We then divided 

the square of the slower response latency by the faster latency to 

obtain an index of the extent to which the feelings about the two 

values were equally accessible in the subject's mind and the extent 

of their accessibility. 

Response latency to the quota question was regressed on the 

value conflict index, the simultaneous value accessibility index, and 

the interaction between these two variables, represented by their 

mathematical product. The results of this analysis were much 

stronger than those reported earlier (R2 = .22, P < .001), with sig- 

nificant beta coefficients for the simultaneous value accessibility 

Response Latency Measurement in Telephone Surveys 339 .......................................................... 

index (.15, p < .001) and the interaction between the value con- 

flict and simultaneous accessibility indexes (.19, p < .001). 

In sum, it appears that response latency is affected by conflict 

between attitude constituents. This is most likely to happen when 

the conflicting elements are directly relevant to the attitude object 

and when their accessibility from memory contributes to their con- 
I 

current consideration at the time of judgment. 
1 Converging evidence for this was given in a recent study of the 

1993 Canadian federal election (Bassili, 1995). Response latencies 

to a voting intention question were measured before the election 

among three groups of respondents: unconflicted partisans who 

identified with a party and intended to vote for it; conflicted parti- 

sans who identified with a party but intended to vote for another; 

and nonpartisans. About half the interviews were conducted before 

the election had been called, when political attitudes were relatively 

unprimed and inaccessible, and the rest were conducted afterward. 

As can be seen in Figure 13.2, the voting intentions of unconflicted 

partisans and nonpartisans were expressed more quickly after the 

call of the election than before. Interestingly, however, the voting 

intentions of conflicted partisans were expressed even more slowly 

after the call of the election than before. This slowdown may well 

be attributable to the heightened accessibility of the conflicting 

i evaluations held by conflicted partisans. 

Response Latency and Response Selection 

Perhaps the best way to illustrate the impact of response selection 

factors on response latency is to refer to Chapter Twelve, by Ostrom 
I and Gannon, this volume. As the authors demonstrate, it is easier 

to generate statements at the ends of a bipolar evaluative dimen- 

sion than at other locations on the scale. I can add to this view the 

results from a recent CAT1 study in which respondents were asked 

to answer a number of questions on ten-point scales. The inter- 

I viewer instructed the respondent in the following manner: "I am 

going to read you a number of statements and I would like you to 



Figure 13.2. Response Latency for the Expression of 
Voting Intention in the 1993 Canadian Federal Election. 
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Source: Bassili, J .  N .  "On the Psychological Reality of Party Identification: Evi- 

dence from the Accessibility of Voting Intentions and of Partisan Feelings." Polit- 
ical Behavior, in press. Reprinted by permission. 

tell me if you agree with them. Every time I read a statement, I 
would like you to choose a number from one to ten where one 

means that you don't agree with the statement at all and ten means 

that you agree with the statement very much. You can choose any 
number from one to ten that reflects the degree to which you agree 

with the statement." 

Response latencies, averaged over eight different questions, fell 

in a curvilinear pattern along the ten points of the scale (see Table 

13.1). Although it could be argued that the relationship between 

response latency and polarization reflects little more than the ten- 
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dency to express extreme positions more quickly than less extreme 

positions, the precipitous drop in latency from option nine to option 

ten and to a lesser extent from option two to option one would 

seem to reflect more than an extremity effect. Instead, these drops 

seem consistent with the notion that some scale categories may be 

cognitively easier to match one's evaluations to than others. 

My interpretation is reinforced by the number of respondents 
endorsing each of the ten positions (see Table 13.1 ). Of particular 

interest is the relative paucity of endorsements at positions two and 

nine. If one assumes that endorsements drop off gradually as one 

moves to the extremes of the scale, it would appear that responses 

that might otherwise have gone to positions two and nine were 

"assimilated" to positions one and ten respectively. Although highly 

speculative, these observations are consistent with the notion that 
greater cognitive clarity is associated with some response options 

than with others. 

I have also noticed in the results of my CAT1 surveys a clear ten- 

dency for response latencies to slow substantially when a particular 

response option is selected. The option, which is familiar to all sur- 

vey researchers, is the hidden "don't know" (DK). To prompt 

respondents to express an opinion on the questions that are put to 

them, survey researchers often hide the acceptability of a simple 

don't know answer. This ploy does not deter all respondents and it 

is instructive that those who choose this option do so after what 

appears to be an exhaustive mental search process, often taking two 

Table 13.1. Response Latencies and Endorsement Patterns for Eight 
Questions Comprising Ten-Point Unipolar Agreement Scales. 

Scak position 
1 2 3 4 5 6 7 8 9 1 0  

Latency 2702 3379 3577 4121 3579 3736 2928 2976 2734 1724 
Endorsement 225 140 211 242 545 382 733 767 429 742 

- - 

Note: Response latencies are averages in milliseconds; endorsements reflect the 
number of respondents selecting a scale position summed over the eight questions. 



or three times as long to answer as respondents who select from the 

response options presented. 

Clearly then, the process of response selection affects response 

latencies. This is true in the case of selection among different cat- 

egories of a scale because exemplars contained in some categories 

provide clearer options than others against which the respondent 

can compare his or her own position. It is also true in cases where 

respondents declare having no opinion (DK responses) because 

these declarations are usually preceded by a doomed attempt to find 

a satisfactory option among those offered by the researcher. 

Response Latency as a Measure 
of Attitude Strength 

Perhaps the most practical application of response latency measures 

in survey research is as an index of attitude strength or opinion crys- 

tallization. Although as we have just seen response latency is sen- 

sitive to processes at each of the four stages of the question 

answering cycle, what comes through most clearly from the avail- 

able data is that attitudes that are expressed quickly are more con- 

sistent with behavior (Fazio, 1995), more stable over time (Bassili, 

1993c; Fazio and Williams, 1986), and more resistant to persuasion 

(Bassili and Fletcher, 1991) than attitudes that are expressed slowly. 

Response latency is not the only measure of attitude strength 

available to survey researchers. In a review of the literature pub- 

lished in 1985, Raden identified eleven labels that have been 

applied to the concept of attitude strength: accessibility, affective- 

cognitive consistency, certainty, crystallization, direct experience, 

generalized attitude strength, importance, intensity, latitude of 

rejection, stability, and vested interest. To these, one can add the 

notion of conviction that has since been discussed by Abelson 

(1988). 

The preceding constructs do not all fall at the same level of 

analysis. Some, like direct experience, are best conceptualized as 
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antecedents of attitude strength whereas others, like stability and 

crystallization, as consequents ( Abelson, 1988; Fazio, 1995). Still, 

the general assumption behind these measures is that they can dif- 

ferentiate stable and consequential attitudes from flexible and in- 

consequential ones. 

It is customary in survey research to probe many of the charac- 

teristics of attitude strength by asking respondents directly to report 

on them. For example, attitude intensity is often probed with ques- 

tions such as "How strongly do you feel about that?', attitude impor- 

tance with questions such as "How important is this issue to you 

personally?", and certainty with questions such as "Compared to 

how you feel about other issues, how certain are you of your feelings 

about this issue?" From a practical standpoint, the question remains 

if there is any reason to prefer response latency to measures that can 

be delivered verbally in a survey. The answer, in my opinion, is yes. 

To understand why, it is necessary to appreciate the difference 

between what I have called meta-attitudinal measures of attitude 

strength on the one hand and operative measures on the other 

(Bassili, 1993~) .  

Meta-Attitudinal Measures of Attitude Strength 

In a broad sense, meta-attitudinal indexes of attitude strength are 

based on respondents' impressions of their attitudes. Whenever 

respondents are asked to report on properties of their attitudes, the 

assumption is that these properties are available for scrutiny and 

description. There are two reasons to doubt the validity of this 

assumption and to expect instead that the impressions respondents 

report are influenced by factors that have little to do with actual 

properties of the attitudes. 

The first reason to doubt the infallibility of these reports is that 

properties of attitude strength are seldom represented in memory. 

Although evaluations form the core of attitudes, properties of 

strength are secondary to them and their exhaustive representation 

in memory would greatly magnify the complexity of the cognitive 
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representation of attitudes. It is more plausible to assume that the 

development of summary assessments of properties of attitudes lags 

well behind the development of summary evaluations of the atti- 

tude object. Unless individuals have had substantial experience 

with or discourse about the object of an attitude, it is unlikely that 

they will have ready-made knowledge about the strength of their 

feelings toward that object. 

The second reason to doubt the infallibility of meta-attitudinal 

measures of strength is that the cognitive processes that underlie 

attitudinal judgments are seldom open to conscious scrutiny (Nis- 

bett and Wilson, 1977). It is unlikely, therefore, that respondents 

are able to analyze the cognitive bases of their attitudes for clues 

about the strength of their feelings (see Chapter Five in this vol- 

ume). Recent explorations of cognitive processes that influence 

social behavior implicitly rather than explicitly cast particular doubt 

on the availability of attitudinal processes to direct conscious 

scrutiny (Greenwald and Banaj i, 1995; see also Chapter Fourteen 

in this volume). According to Greenwald and Banaji, implicit atti- 

tudes are "introspectively unidentified (or inaccurately identified) 

traces of past experience that mediate favorable or unfavorable feel- 

ing, thought, or action toward social objects" (p. 9). 

Operative Measures of Attitude Strength 

Operative measures of attitude strength are based on the cognitive 

processes that underlie attitudes. Any measures that index proper- 

ties of the cognitive representation of attitudes or factors that affect 

these cognitive representations should have an advantage over 

meta-attitudinal indexes of strength. Thus, to the extent that 

response latency indexes the strength of object-evaluation associa- 

tions in people's minds, as suggested by Fazio, and to the extent that 

these associations play an important role in guiding thought and 

behavior toward the attitude object, then response latency should 

provide a good measure of strength. 

Some results from the 1990 Ontario provincial election study 

substantiate this position (Bassili, 1993a). Before the election, 

respondents were timed while they indicated the party they 

intended to vote for and were subsequently asked if their decision 

to vote for that party was final or if they might change their minds. 

After the election respondents were contacted again to determine 

whether they had voted and, if so, for which party. Response latency 

to the voting intention question, an operative measure of strength, 

and expressed finality, a meta-attitudinal one, were compared in 

their ability to predict if respondents would cast a vote for the party 

of their preelection choice. Response latency proved to be the much 

better predictor. 

Another CAT1 survey focused on three issues: the use of quotas 

to promote employment equity for women; the desirability of laws 

banning pornographic films; and the desirability of laws limiting 

freedom of hateful expression. The counterargumentation proce- 

dure was used to assess the pliability of opinions on these issues. In 

every case, the operative measures of attitude strength (for exam- 

ple, response latency, extremity) were better at predicting the plia- 

bility of the opinions than the meta-attitudinal measures (for 

example, self-reported certainty, importance of the issue, strength 

of the opinion). 

The derivative nature of meta-attitudinal judgments is illus- 

trated nicely by a recent study by Roese and Olson (1994). Subjects 

completed questionnaires that solicited target attitudes either five 

times or not at all. Response latencies in the expression of the tar- 

get attitudes as well as ratings of the importance of the attitudes to 

the subjects were then obtained in a computer-administered survey. 

Repeated expression produced lower response latencies and 

enhanced ratings of the importance of the target issues. However, 

further mediational analyses revealed that the effect of repeated 

expression on latencies remained reliable when the effect of impor- 

tance was controlled but that the effect of repeated expression on 

ratings of importance disappeared when response latency was con- 

trolled. This finding prompted the authors to conclude that "These 

results suggest that individuals use attitude accessibility as a heuris- 

tic cue for inferring attitude importance" (p. 39). 
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Conclusion 

The methodology described in this chapter allows CAT1 researchers 

to measure precisely the time it takes respondents to answer survey 

questions. The methodology has now been used in a number of 

opinion surveys and in two election studies and has proven to be 

easy to implement. Response latencies are multiply determined, 

being affected by the properties of questions and of response options 

as well as by the accessibility of attitudes and the conflict among the 

attitude constituents. The sensitivity of response latencies to each 

of these factors provides special opportunities to survey researchers. 

Methodologists would benefit from exploring the relationship be- 

tween response latency and other indexes of the quality of inter- 

views. Theorists stand to gain new insights on the cognitive 

processes responsible for survey responses. Whatever the approach, 

response latency measurement has the potential to enrich the results 

of telephone surveys and should be carried out whenever possible. 

Implicit Memory 

and Survey Measurement 

Mahzarin R. Banaji, Irene ' Blair, 

and Norbert Schwarz 

W hen we think of the role of memory in survey measurement, 

the examples that are most likely to come to mind are ret- 
rospective self-reports. I t  is obvious that memory is directly involved 

in answering questions such as "How often have you seen a doctor 

during the last four weeks?" or "Whom did you vote for in the last 

presidential election?" Memory also plays an important role in 

responses to attitude and opinion questions such as "How satisfied 

are you with the health care you receive?" or "Do you approve or 

disapprove of how President Clinton is handling his job?" Although 

the latter questions do not ask for explicit reports of what respon- 

dents remember about their health care or the President's perfor- 

mance, their judgments are presumably based on relevant 

information they recall from memory (see Bodenhausen and Wyer, 

1987). In fact, demonstrations of various context effects in attitude 

measurement have shown the impact of earlier questions on later 

judgments, indicating that attitudes can be influenced by memory 

for prior events (see Schwarz and Sudman, 1992; Schwarz and 

Strack, 1991; see Tourangeau and Rasinski, 1988, for reviews). 

The writing of this chapter was supported in part by Grant DBC 9120987 from the 
National Science Foundation awarded to Mahzarin R. Banaji. 
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Common to the usual conceptualizations of memory is the assump- 

tion that respondents consciously reflect on an event, person, or 

issue to help them answer survey questions. Indeed, the goal of 

many survey items, if not entire surveys, is to gain access to the con- 

tents of consciously available cognition. Accordingly, survey 

researchers have been interested in the conditions that facilitate 

accurate recall (see contributions in Schwarz and Sudman, 1994, 

and Tanur, 1992; see Bradburn, Rips, and Shevell, 1987; Schwarz, 

1990, for reviews). 

Until recently, this emphasis on the content of consciously 

available cognition has been shared by cognitive and social psy- 

chologists alike. Over the last two decades, however, psychologists 

have become increasingly interested in mental events that reside in 

unconscious or implicit form. This interest has led to rapid accu- 

mulation of knowledge about the nature of unconscious thought 

and the development of procedures that allow its systematic inves- 

tigation. Considerable evidence now supports the view that social 

and cognitive behavior operates in an implicit (unconscious) as well 

as an explicit (conscious) fashion (see Bornstein and Pittman, 1992; 

Greenwald and Banaji, 1995; Uleman and Bargh, 1989).' 

The defining characteristic of implicit social cognition is that 

past eqerience can guide judgments and decisions in a manner not intro- 
spectively known by the actor (Greenwald and Banaji, 1995). For 

analyses of memory in particular, implicit measures are believed to 

reveal evidence for savings in memory that are unavailable or only 

partially available on explicit measures of the sort that typify stan- 

dard survey questions. Although implicit measures of memory can 

take a variety of forms, the feature common to them all is absence 

of a request for conscious retrieval of the event for which memory 

is tested. For example, after exposure to information, subjects may 

be provided with an ostensibly new task that can take the form of 

completing a word stem or fragment, providing a free association, 

or performing a lexical or evaluative judgment. Performance on 

these tasks can be indicative of memory for the previously exposed 
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information and, under particular exposure conditions, these mea- 

sures may reveal savings even when memory failure is observed on 

more traditional measures like free recall and recognition. For exam- 

ple, previously seen information may be judged more favorably than 

unseen information even though recognition for the information 

may be poor. Or response latencies may be faster for previously seen 

than for unseen information even when recall measures do not show 

that the information is consciously remembered. 

Performance on implicit measures may not only indicate mem- 

ory for past experience but also reveal perceptions, attitudes, and 

beliefs that are not consciously known. For this reason, implicit 

measures of social cognition are sometimes seen as a potential 

answer to the ever-present problem of survey research, that is, the 

threat to validity posed by social desirability concerns and demand 

characteristics. Implicit measures, once they are well developed, can 

potentially redress this problem, as pointed out by Dovidio and 

Fazio (1992) in making a case for adopting already available 

response latency measures in survey research (see also Bassili, Chap- 

ter Thirteen, this volume). Moreover, the very tasks and stimuli 

used to measure implicit memory (for example, judgments of a tar- 

get's traits or judgments of liking) tap processes that are of direct 

interest to investigators studying psychological processes involved 

in social judgment or person perception. Finally, many of the find- 

ings obtained on implicit measures of memory point to the impor- 

tant role of phenomenal experiences in human judgment and 

behavior, including feelings of familiarity or the ease or difficulty 

with which information can be brought to mind. 

In this chapter, we present a selective review of relevant research 

on implicit processes in memory and judgment. The first section 

provides a review of significant findings from research on implicit 

memory. We first focus on the observation that implicit measures of 

memory appear to be sensitive to the modality of presentation and 

the physical or structural properties of information. Then we turn 

to implicit memory for semantic information. Here, the question of 



Implicit Memory and Survey Measurement 35 1 ............................................... 

interest is how knowledge that has been acquired over longer peri- 

ods of time in the form of particular beliefs and attitudes can be acti- 

vated and influence judgment without the involvement of conscious 

awareness or intent. Finally, we address the role of phenomenal 

experiences in memory and judgment, drawing attention to a range 

of phenomena that has been largely neglected in discussions of sur- 

vey measurement. 

Although some of the reviewed material has direct implications 

for our understanding of how people answer questions, for the most 

part this review should be regarded as a tutorial on some key 

discoveries about implicit memory and the theoretical issues 

that emerge from them. Ultimately, we hope that these discover- 

ies will lead to a new breed of implicit measures with established 

construct and predictive validity that will be available for use 

alongside the more intuitively appealing explicit measures cur- 

rently used in surveys. 

Implicit Memory: Some Basic Phenomena 

One of the key insights of research into implicit memory is that 

tasks that are ostensibly unrelated to the act of remembering can 

nevertheless function as effective implicit tests of memory (Schac- 

ter, 1987; Richardson-Klavehn and Bjork, 1988; Roediger, 1990; 

Roediger and Blaxton, 1987; Tulving and Schacter, 1990). Under 

particular conditions, implicit measures of memory can reveal sav- 

ings when explicit measures of memory do not. In addition, implicit 

measures can reveal memory for information even when subjects 

are unaware that they were exposed to the information. In fact, cer- 

tain types of implicit social cognition effects are eliminated when 

subjects are aware of particular aspects of the stimulus and response 

situation, as we shall see in the following section (see also Green- 

wald and Banaji, 1995). Quite striking effects are observed when 

conscious awareness of the entire exposure episode is absent, such 

as in the case of anesthetized patients who have shown evidence of 

memory for information on a free association test for words heard 

when they were under anesthesia (Kihlstrom and others, 1990). 

We begin by reviewing research showing the importance of 

memory measures that are sensitive to the perceptual features 

of information and subsequently turn our attention to memory for 

the semantic and social features of information. 

Memorv for Perce~tual Features of Information 
L 

The traditional focus on the meaning of consciously remembered 

material has entailed a neglect of the impact of perceptual charac- 

teristics of the information on memory. Although it is of interest to 

determine what types of information respondents can recall, such 

as an advertisement, it may also be of interest to determine whether 

the perceptual features of the advertisement (for example, font, 

color) influence later responses. Indeed, recent research has demon- 

strated that perceptual features of information are retained and 

affect responses even under conditions in which explicit measures 

sensitive to the meaning of the information show little or no evi- 

dence of savings. 

In an early study, Tulving, Schacter, and Stark ( 1982) presented 

subjects with a list of words (for example, assasin) and later gave 

them an implicit memory test in the form of fragment completions 

("Complete the fragment with the first word that comes to mind: 

A- - A- - I-) and an explicit recognition memory test (('Did the 

word asasin  appear in the previous list?"). Tulving and colleagues 

found a strong priming effect on the fragment completion task, that 

is, subjects were more likely to complete the fragments with pre- 

viously seen words than with otherwise equivalent unseen words. 

More surprisingly, however, subjects completed fragments with 

previously seen words equally often for words they could not recog- 

nize as having seen on the study list for words they later recognized 

from the study list. Thus, previous exposure to a word influenced 

fragment completion even when subjects could not consciously 

remember seeing it before (see also Hayman and Tulving, 1989a) 
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1989b; Jacoby and Witherspoon, 1982; Schacter, Cooper, and 

Delaney, 1990). Studies such as this indicate that memory perfor- 

mance on an implicit task does not require the involvement of con- 

scious recollection, which is the central component of explicit 

memory tasks. 

Other data show that a perceptual association between two 

pieces of information can implicitly affect judgment and behavior 

even after a single exposure to the association. Experiments by 

Lewicki and colleagues (Hill, Lewicki, Czyzewska, and Schuller, 

1990; Lewicki, 1985) demonstrated that random associations of 

minor variations in face stimuli (such as the length of a face or the 

presence of glasses) with traits (for example, long-faced professors 

are fair-minded) can be learned and applied to other similar stim- 

uli quite easily. Moreover, subjects are not aware that prior expo- 

sure to the face-trait association influenced their judgment of and 

behavior toward new but perceptually similar targets. 

Such findings are important for a variety of reasons, most 

notably because they demonstrate that random covariations 

between two events (the length of a face and a psychological trait 

such as fairness) are rapidly learned, preserved, and used in future 

judgments of stimuli that are perceptually similar to the previous 

event. It is of direct interest to those concerned with the validity of 

verbal self-reports that in these experiments, when subjects are 

probed for how they made their judgments of new stimuli, they offer 

plausible but incorrect reasons. Subjects believe their judgments to 

be influenced by other features of the face-the eyes, for example- 

but almost never guess the correct influence on their behavior, 

which is the length of the face. These data, reminiscent of Nisbett 

and Wilson's (1977) point about the inaccessibility of psychologi- 

cal processes, should be of interest to survey researchers (see also 

Wilson, LaFleur, and Anderson, Chapter Five, this volume). When 

questions such as "Why do you trust the President?" are posed, 

responses may be indicative of the information subjects are able to 

identify and communicate but may not actually reflect the influence 

of information to which subjects do not have conscious access. 

As further evidence that implicit memory is sensitive to the per- 

ceptual features of information, Jacoby ( 1983) has demonstrated that 

learning under conditions that emphasize perceptual information 

has its greatest effect on implicit tasks. That is, Jacoby presented sub- 

jects with target words in one of three ways. (In the following exam- 

ples, the target word is shown in caps.) In a generate condition, 

subjects were given the cue "hot-???" and asked to generate the obvi- 

ous antonym; in a context condition, subjects saw "hot-COLD" and 

were asked to read just the target word; and in a no-context condi- 

tion, they were given "xxx-COLD" and asked to read the target 

word. These conditions, while always exposing the subject to the tar- 

get word, varied the manner in which the target word was learned 

with greatest attention to meaning in the generate condition and 

greatest attention to perceptual features in the no-context condi- 

tion. The test phase tapped either explicit memory in the form of a 

recognition test or implicit memory in the form of a perceptual iden- 

tification test, in which subjects were asked to identify briefly pre- 

sented words, some of which had been previously seen. 

As predicted, subjects who were given a recognition test showed 

superior memory for words seen in the generate condition, followed 

by words in the context condition. Worst performance occurred on 

items in the no-context condition. Remarkably, however, this pat- 

tern of findings was perfectly reversed when the memory test in- 

volved perceptual identification, which is an implicit memory test. 

Here, subjects' memory was best in the no-context condition and 

worst in the generate condition. This result is presumed to have 

occurred because perceptual identification, an implicit memory test, 

is sensitive to the perceptual features of information. In the test, 

such information was acquired best in the no-context condition and 

worst in the generate condition, in which the visual form of the 

item was not available. 

Using a quite different set of materials but making a similar 

point, Weldon and Roediger (1987) showed the superiority of pic- 

tures over words when the test was free recall but an equally strong 

opposite pattern when the test involved word fragment completion, 
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an implicit memory measure. Again, performance on the implicit 

task was facilitated by surface characteristics of the initially pre- 

sented information. 

In addition to demonstrating the superior sensitivity of implicit 

memory tests for perceptual information, experiments such as these 

show dramatically the differences in performance that result as a 

hnction of the interaction between learning conditions and retrieval 

tasks. Although theoretical differences about the nature of the 

underlying memory system are not of primary interest here, it should 

be noted that there is now wide agreement that memory perfor- 

mance is a function of the interaction between the encoding and 

test conditions. Survey researchers should take note because, in- 

dependent of the conditions under which information was learned, 

surveys rely on explicit measures of memory to gain access to the 

knowledge. However, the evidence just presented shows that mem- 

ory performance is quite strongly influenced by a match in the spe- 

cific processes that were invoked at the time of learning and that are 

(or are not) reinstated at the time of measurement (see Roediger, 

Weldon, and Challis, 1989). The experiments that show these 

effects are striking in their demonstration that there is little justifi- 

cation for speaking about memory performance without specifying 

the conditions of learning and the nature of the memory test. 

In sum, previous reliance on explicit measures alone led to a 

particular view of memory that appears at best to be a partial 

account and under many conditions may have led to an inaccurate 

view of the nature of memory. It is now clear that particular prop- 

erties of the learning and testing situation can produce sensitivity 

to surface variables such as typography and modality (for example, 

visual, auditory) and the tasks that are sensitive to these variations 

may be implicit rather than explicit memory measures. These new 

findings do not detract from the fact that when the learning envi- 

ronment leads to a focus on the meaning of information, explicit 

measures will continue to be useful because of their sensitivity to 

meaning. 

Memory for Semantic and Social Features of Information 

The preceding experiments indicate that implicit measures of mem- 

ory may reveal savings under conditions where explicit measures do 

not. Whereas these experiments pertain to memory for perceptual 

information, similar experiments have been conducted to examine 

memory for semantic and social aspects of information. In this sec- 

tion we review research that demonstrates how previously primed 

semantic knowledge affects subsequent judgments under conditions 

where subjects are not aware of the influence of the priming event 

or have little control over that influence. 

In one ingenious demonstration, Eich ( 1984) exposed subjects 

to spoken words in an unattended channel and assessed if the words 

biased subjects' later interpretation of low frequency homophones. 

For example, the words fair and fare sound alike; the question of 

interest was whether subjects would be more likely to use the less 

frequent spelling fare after exposure to the prime taxi even though 

they were not aware of the exposure. As expected, a spelling test 

revealed that in the absence of a prime, the higher frequency word 

(fair) was more likely to be offered than the lower frequency word 

(fare). Yet, when subjects were unconsciously exposed to the prime 

taxi, the spelling fare was offered more often (see also Forster, 

Booker, Schacter, and Davis, 1990). 

Prior exposure to a concept has also been shown to influence 

how ambiguous information is interpreted. Beginning with a study 

by Higgins, Rholes, and Jones (1977), a substantial body of work 

has shown that judgments of a target person are systematically 

affected by exposure to semantically related information in a prior 

context without subjects' conscious awareness of that influence (see 

Higgins, 1989, and Schwarz, in press, for reviews). In the Higgins, 

Rholes, and Jones study, for example, subjects were exposed to 

either positive or negative traits, such as adventurous or reckless. 
Subsequently, in what subjects assumed to be an unrelated task, 

they were given ambiguous behavioral information about a target 



person. For example, one piece of information indicated that the 

target person enjoyed mountain climbing and white water rafting, 

behaviors that may reflect the trait adventurous as well as the trait 
reckless. The main finding was that the target was characterized 

either more positively or more negatively depending on the valence 

of the previously primed traits. 

Importantly, however, these effects are most reliably obtained 

when subjects are not aware that previous exposure to related traits 

may influence their response because the exposure was subliminal 

(as in Bargh and Pietromonaco, 1982; Lombardi, Higgins, and Bargh, 

1987) or because the exposure phase of the experiment was suffi- 

ciently disguised (as in Higgins, Rholes, and Jones, 1977). When 

they are not aware of previous exposure subjects are likely to see the 

trait that comes to mind as indicative of their own reaction to the 
target person. But if subjects are aware that the trait may come to 

mind because they have previously been exposed to it they are 

unlikely to use the trait in characterizing the target. Accordingly, 

contrast effects were obtained when subjects could recall the previ- 

ous priming episode (Lombardi, Higgins, and Bargh, 1987), when 

the priming event was particularly memorable (Martin, 1986), or 

when subjects were reminded of the priming episode (Strack and 

others, 1993). These findings indicate that highly accessible con- 

cepts are not likely to be used in target judgments when they clearly 

cannot be ascribed to the target. Being aware that the trait concept 

may come to mind for some other reason makes its use unlikely (see 

Schwarz, in press, for a more detailed discussion). 

Similar effects have been observed in survey measurement (see 

Schwarz and Bless, 1992, for a review). For example, Ottati and oth- 

ers (1989) asked respondents to report their agreement with gen- 

eral and specific statements pertaining to civil liberties. In their 
study, a general statement would read, "Citizens should have the 

right to speak freely in public." In one condition, this general state- 

ment was preceded by a specific statement that pertained to a favor- 

able or unfavorable group, for example, "The Parent-Teacher 
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Association (or the Ku Klux Klan, respectively) should have the 

right to speak freely in ~ublic." 

Not surprisingly, respondents expressed a more favorable atti- 

tude toward the general statement if it was preceded by a specific 
one that pertained to a favorable group. However, this assimilation 

effect was only obtained when the items were separated by eight 

filler items. If the items were presented immediately adjacent to one 

another, a contrast effect emerged. In this case, respondents 

reported a more favorable attitude toward the general statement if 
the preceding statement referred to an unfavorable group. This pat- 

tern of findings ~arallels the results of the trait priming experiments 

discussed earlier. Separating the primes (in this case the specific 

statements) from the target question reduced respondents' aware- 

ness of the priming episode, facilitating the later use of the primed 

information. But when both items were presented adjacent to one 

another respondents were aware of what brought their positive or 

negative thoughts to mind, resulting in a contrast effect. 

In combination, these experiments illustrate that highly acces- 
sible information is most likely to be used in forming a judgment 

about an unrelated target when respondents are not aware of the 

priming episode. The material that comes to mind seems to them 

to reflect their reaction to the target and is used in forming a men- 

tal representation. But if respondents are aware that the context 

may affect their judgment they are likely to t v  to correct for it. This 

often results in contrast effects, although the specific mechanisms 
underlying the emergence of contrast effects differ as a function of 

the specifics of the judgment task (see Schwarz and Bless, 1992). 

The Implicit Operation of Stereotypes 

Psychologists have long been interested in semantic associations, 

noting that thinking of one concept may bring related concepts to 

mind. Numerous studies confirmed this assumption, using both 

explicit (free association) and implicit (reaction time) measures. In 

the latter case, a well-established finding is that people are faster to 
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identify the letter string doctor as a meaningful word if it is preceded 

by nurse than if it is preceded by butter (Meyer and Schvaneveldt, 

1971; Neely, 1977; see Neely, 1991, for an extensive review). 

Although concepts may be semantically associated for a variety of 

reasons, most common are those based on repeated co-occurrence 

(for example, doctor, nurse) or membership in the same category 

(for example, arm, elbow, or hostile, angry). 

As socially constructed categories, stereotypes represent a par- 

ticular class of semantic associations. As such, stereotypical associ- 

ations may influence judgment in much the same way as general 

semantic associations do. What renders implicit measures of stereo- 

typing of interest is that these measures may circumvent the social 

desirability problems inherent in more explicit probes, an issue 

highlighted by Crosby, Bromley, and Saxe (1980). However, as 

Greenwald and Banaji ( 1995) have argued, such measures are not 

just an empirical desirability but a theoretical necessity for a com- 

plete understanding of how stereotypes form and operate. 

Although research on implicit stereotyping has only recently 

been undertaken, a growing number of studies have demonstrated 

the phenomena with a variety of procedures adapted from implicit 

memory research. For example, semantic priming procedures using 

reaction time as a measure of implicit association have been adapted 

to study gender and racial stereotyping (Banaji and Hardin, in press; 

Blair and Banaji, 1994; Dovidio, Evans, and Tyler, 1986; Gaertner 

and McLaughlin, 1983). Banaji and Hardin (in press) presented 

subjects with a sequence of two words, a role or occupation followed 

by a pronoun (for example, ckrk-he, nurse-she). Subjects were asked 

to perform a simple judgment on the target pronoun alone ("Is this 

a male or female pronoun?') and judgment latency was taken as a 

measure of the strength of association between the occupation and 

the gender of the target. Gender stereotyping was shown through 

subjects' faster responses to male pronouns following stereotypically 

masculine roles and occupations and faster responses to female pro- 

nouns following stereotypically feminine roles and occupations (for 

example, engineer-he, secretary-she) compared with judgments of the 

pronouns when they were counterstereotypical to the prime roles 

and occupations (engineer -s he, secretury -he ) . 
Because Banaji and Hardin used procedures conventionally 

accepted to reveal automatic processes, these results provide evi- 

dence for the unconscious manner in which stereotypes may influ- 

ence responses. Indeed, stereotyping was obtained for subjects who 

were explicitly sexist as well as nonsexist and subjects' awareness 

that stereotypes could influence their response did not alter the 

results. These results have been replicated with both positive and 

negative personality trait and nontrait gender stereotypes (for exam- 

ple, aggressive, intellectual, submissive, gentle, gun, diet, briefcase, 

flowers), indicating that automatic stereotyping is general and may 

be quite ubiquitous (see Blair and Banaji, 1994). 

Although the stereotype priming effect has been found to be 

robust, Blair and Banaji demonstrated that automatic stereotyping 

can be moderated under certain conditions. Specifically, they found 

that under low cognitive constraints, subjects were able to control 

their responses: subjects using a stereotype expectancy strategy were 

faster to respond to stereotypical than to counterstereotypical trials 

and subjects using a counterstereotype expectancy strategy were 

faster to respond to counterstereotypical than to stereotypical trials. 

Of greater interest, however, was the finding that although subjects 

were less able to control their response under high cognitive con- 

straints, a counterstereotype expectancy was able to eliminate the 

effects of automatic stereotyping, ~roducing equally fast responses 

to stereotypical and counterstereotypical trials. 

Importantly, Blair and Banaji's results demonstrate that auto- 

matic processes may be controlled under certain conditions. How- 

ever, the conditions necessary to eliminate such effects may be 

difficult to obtain in everyday life. Sufficient cognitive resources and 

a willingness to change one's response strategy are necessary for 

obtaining the outcome. In addition, individuals must first be aware 

of the potential bias, an awareness that may not easily be present. 
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For example, Gilbert and Hixon (199 1) found that subjects were 

more likely to complete word fragments with terms stereotypically 

associated with Asians (for example, r-c-, rice) when an Asian 

assistant was present in a previously seen (unrelated) videotape than 

when the Asian assistant was not previously seen. And Banaji, . 

Hardin, and Rothman (1993), using the procedures employed by 

Higgins, Rholes, and Jones (1 977), demonstrated that implicit gen- 

der stereotypes may influence judgments of a target person. In the 

Banaji study, subjects were exposed to either aggression, depen- 

dence, or neutral information in one context. In a later, unrelated 

context they judged a male or female target. As expected, the 

authors found that subjects rated a male but not a female target as 

more aggressive following aggression priming and a female but not 

a male target as more dependent following dependence priming 

compared with ratings in the control condition. 

In sum, these and other studies demonstrate the implicit man- 

ner in which stereotypes can influence judgment and behavior. As 

this research indicates, the development of implicit measures 

promises to extend social scientists' repertoire of methods in impor- 

tant ways. For survey researchers interested in assessing socially sen- 

sitive beliefs and attitudes, implicit measures offer a potential answer 

to concerns of social desirability. Indeed, implicit measures have 

begun to reveal new evidence of the existence and extent to which 

stereotypical beliefs and attitudes are held and used. 

Automatic Activation of Attitudes 

To investigators interested in attitude measurement, priming pro- 

cedures provide a way to investigate implicit or automatic evalua- 

tions. For example, Fazio, Sanbonmatsu, Powell, and Kardes (1986) 

used the procedure to show that strong associations between an atti- 

tude object and an evaluation of that object can be activated in the 

mere presence of the object. In their experiments, positive and neg- 

ative attitude objects (for example, gun, cake) were presented as 

primes followed by an evaluatively congruent or incongruent trait 

(for example, gun-delightful; gun-repulsive) at a speed conven- 

tionally accepted to reveal a relatively automatic process. Reaction 

time data indicated that subjects were faster to identify positive tar- 

get traits as good when they followed positive rather than negative 

objects and to identify negative traits as bad when they followed 

negative rather than positive objects. The effect, however, was only 

obtained for primes that represented strongly held attitudes. Weakly 

held attitudes continued to show no facilitation effects even when 

the time between prime and target presentation was increased to 

allow more controlled processes to operate. In more recent research, 

however, Bargh, Chaiken, Govender, and Pratto (1992) have re- 

ported evidence for the generality of the automatic evaluation effect 

even for weakly held attitudes. 

The original findings by Fazio, Sanbonmatsu, Powell, and Kardes 

and these more recent results are important for several reasons. First, 

they demonstrate that just as semantic associations exist in mem- 

ory and can be observed on reaction time measures, an affective or 

evaluative relationship also exists and can be observed on such mea- 
I 

sures. The similarity in the procedures used to study the two 
processes is important in that it has allowed a further connection 

to be established between attitude and memory. Just as research on 

self, mood, and stereotyping have benefited from observing what 

memory processes reveal about them, identifying features of the 

relationship between attitude and memory has theoretical, method- 

ological, and practical implications. For theory and method the 

clear advantage is the availability of general theories of memory and 

empirically tractable methods that can be easily adopted to answer 

questions about the evaluative component of social judgments. 

The practical benefits of latency measures is that they are simple 

and increasingly easy to collect (for example, Fazio and Williams, 

1986; see also Bassili, Chapter Thirteen, this volume). For example, 

Fazio and Williams showed that strongly held attitudes toward 

Ronald Reagan, as assessed by reaction time before the 1994 elec- 

tion, were more predictive of later voting behavior than weakly held 
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attitudes. As noted by Fazio, Sanbonmatsu, Powell, and Kardes 

( 1986) and elaborated on by Dovidio and Fazio ( 1992) and Green- 

wald and Banaj i ( 1995), an additional advantage of latency mea- 

sures is the ability to circumvent the nagging problem of social 

desirability and verbal self-report that characterizes traditional sur- 

vey questions. 

A final point of relevance to survey research comes from evi- 

dence of the implicit effects of repeated attitude expression on atti- 

tude accessibility. Powell and Fazio (1984) showed that the number 

of expressions of the attitude (especially the first few) significantly 

increased the accessibility of the attitude at a later time. Findings 

such as these question assumptions in psychology and survey 

research about attitudes and beliefs as stable representations. Such 

data show that the accessibility of an attitude can be variable de- 

pending on previous expressions, perhaps within the same survey. 

The evidence from priming effects on beliefs reviewed in the pre- 

vious section and evidence of the malleability of attitudes suggest 

that there is no single pristine form in which such representations 

reside, waiting to be captured on an explicit probe. Rather these 

data indicate that there may be no such thing as a single "real" atti- 

tude or belief, just as earlier studies we reviewed showed that there 

is little benefit in assuming a single explicit memory for a past event. 

Instead, the measures that are used will tell very different tales about 

mental representations. 

The Role of Phenomenal Experience 
in Memory and Judgment 

The observation that implicit memory measures may reveal an 

impact of previously learned material in the absence of any con- 

scious recognition of the same material leads to questions about the 

nature of the underlying representation and the processes of men- 

tal operation. In many cases, implicit memory measures seem to tap 

subjective experiences of remembering, such as a diffuse feeling of 

familiarity or "pastness." In this section, we review the role of such 

experiences in memory and judgment and elaborate on their impli- 

cations for survey measurement. 

Misattribution Effects in Implicit Memory: 

The Case of Familiarity 

Some of the more interesting empirical demonstrations and rele- 

vant theoretical conceptualizations may be found in the recent work 

of Jacoby and colleagues (see Jacoby, Kelley, and Dywan, 1989). 

Referring to the implicitlexplicit memory distinction described thus 

far with a variety of terms such as nonanalytical versus analytical 

(Jacoby and Brooks, 1984), automatic versus intentional (Jacoby, 

199 1 ) , unaware versus aware (Jacoby and Witherspoon, 1982), and 

unconscious versus conscious (Jacoby and Kelley, 1987), these 

investigators have ~rovided a view of memory that extends to it an 

attributional analysis that is well known in other areas of psychol- 

ogy. The most salient feature of this analysis is the view that sub- 

jective experience of remembering, in particular, a feeling of 

familiarity or "pastness" of memory, forms the basis of a variety of 

attributions of significant consequence. Jacoby and colleagues have 

widely demonstrated that the familiarity that accompanies the reex- 

posure of information is routinely used as the basis for judgments 

that reveal interesting attributional errors that occur outside con- 

scious awareness. 

For example, Jacoby, Kelley, Brown, and Jesechko (1989) ex- 

posed subjects to a list of names of people who were not famous 

(nonfamous names). Either immediately or after a delay, they pre- 

sented subjects with a new list that included famous as well as non- 

famous names, except that some of the nonfamous names had been 

presented in the previous list whereas others had not. The subjects' 

task was to evaluate whether each name was famous or not. As 

expected, subjects were more likely to identify a nonfamous name 

as famous when the name had appeared on the previous list than 

when it had not. Presumably, they experienced the previously seen 
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nonfamous names as familiar and erroneously attributed this feel- 

ing of familiarity to fame. Supporting this misattribution interpre- 

tation, nonfamous names were only identified as famous after a 

delay, that is, after subjects were no longer explicitly aware that they 

had seen the name on the first list. 

Extending this work, Banaji and Greenwald (1995) have shown 

how a target's social category implicitly creates such misattributions, 

They found that previously seen male names were more likely to be 

identified as famous than previously seen female names and that this 

difference in judgment was located in a differential criterion used 

in judging the two categories of names. Consistent with gender 

stereotypes, people implicitly operate on the belief that men are 

more likely to be famous than women. Accordingly, equally famil- 

iar male and female names were not treated as equally deserving of 

false fame. 

Whereas the familiarity of names was manipulated by prior 

exposure in these studies, other sources of familiarity are likely to 

have similar effects. For example, Schwarz (unpublished data) found 

that German respondents were more likely to report that they had 

heard of a fictitious state minister when this politician was given a 

common rather than an uncommon name. Presumably, the famil- 

iarity of the common name was mistakenly identified as a politician 

they "knew." 

Since 1968, the mere exposure effect has been replicated numer- 

ous times under a variety of conditions (for a meta-analysis, see Born- 

stein, 1989). Of interest at present are those experiments that 

produced the effect without subjects' awareness that they had been 

exposed to the stimuli (Bonanno and Stillings, 1986; Bornstein, 

Leone, and Galley, 1987; Kunst-Wilson and Zajonc, 1980; Seamon, 

Marsh, and Brody, 1984). In these studies, subjects were presented 

with multiple, one or four millisecond exposures of unfamiliar poly- 

gons and then asked to indicate their liking for and recognition of 

previously seen polygons and new polygons. The results showed that 

previously seen polygons were liked more than new polygons 

whereas subjects' ability to accurately recognize the previously seen 

polygons was not above chance (but see Brooks and Watkins, 1989). 

Recent research suggests that the mere exposure effect is proba- 

bly caused by the misattribution of processing fluency and the result- 

ing feeling of familiarity discussed earlier. If so, the results of mere 

exposure experiments should be especially strong when explicit 

memory for the prior exposure is lacking, a condition in which sub- 

jects do not have a basis for discounting the feeling of familiarity as 

a reflection of previous exposure (Bornstein, 1992; Seamon, Brody, 

and Kauff, 1983; Bonanno and Stillings, 1986). Supporting these 

findings, Bonanno and Stillings assessed subjects' sense of familiar- 

ity for previously seen and unseen polygons as well as preference for 

and recognition of the stimuli. They found that subjects' ratings of 

The Mere Exposure Effect: A Special Case of Misattribution 
I 
I preference and familiarity were higher for previously seen polygons 

The, misattribution effect bears a striking resemblance to a finding 

that has been well known to social psychologists for decades under 

the name of "mere exposure effect." In 1968, Zajonc demonstrated 

that repeated exposure to a stimulus enhanced an individual's pos- 

itive evaluation of the stimulus. In some experiments, subjects were 

exposed to nonsense words or Chinese ideographs at different expo- 

sure frequencies and then asked to rate these stimuli on goodness. 

Results from these studies showed that exposure frequency was 

related to the positivity of subjects' ratings, with higher goodness 

ratings accruing to the more frequently seen stimuli. 

than for new polygons whereas recognition for previously seen poly- 

gons was at chance. More importantly, Bornstein and D'Agostino 

(1994) introduced conditions in which subjects could attribute the 

experience of perceptual fluency to the previous exposure and 

observed reduced liking under these conditions. 

Finally, other research has demonstrated that mere exposure does 

not enhance only judgments of liking, and the outcome of mere 

exposure critically depends on the judgment dimension (context) 

and the type of stimuli. For example, Mandler, Nakamura, and Van 

Zandt (1987) found that when instructed to judge the brightness of 



stimuli, subjects judged previously seen stimuli as brighter than new 

stimuli whereas subjects instructed to judge the darkness of stimuli 

judged previously seen stimuli as darker than new stimuli. Addi- 

tionally, Klinger and Greenwald (1994) demonstrated that only sub- 

liminal exposure to attractive stimuli enhanced judgments of liking; 

subliminal exposure to unattractive stimuli actually decreased judg 

ments of liking. 

As these examples illustrate, the subjective experiences that 

accompany the processing of information may be brought to bear 

on a wide variety of judgments. Recent studies and interpretations 

make it clear that mere exposure effects are more general than pre- 

viously assumed (that is, they are not restricted to affective judg- 

ments) and more complex in the direction of the outcomes. 

Although we are far from fully understanding the intricacies of the 

underlying processes, the reviewed findings also indicate that our 

judgments are often based on the phenomenal experiences that 

accompany information processing rather than solely on the con- 

tent of what is processed. In other cases, these experiences qualify 

the conclusions we draw from the content that comes to mind, as 

we shall see next. 

Experienced Ease and Difficulty of Recall 

Most theories of judgment assume that we recall relevant informa- 

tion from memory and base our evaluations on the implications of 

the content that comes to mind. Of course, the preceding examples 

illustrated that this may not always be the case and emphasized the 

role of subjective experiences in judgment. An experience that may 

be particularly crucial is the ease with which information may come 

to mind. This assumption is at the heart of Tversky and Kahneman's 

(1973) availability heuristic, which holds that people estimate the 

frequency, likelihood, or typicality of events by the ease with which 

they can bring relevant examples to mind. Reliance on this heuris- 

tic reflects the generally correct assumption that examples of fre- 

quent events should be easier to recall than examples of rare events. 
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I Unfortunately, however, the ease with which examples come to 

mind may reflect other influences than the actual frequency of the 
I 

class of events, such as how recently a relevant example was encoun- 
tered, how vivid the memory is, and other features of the memory. 

To this extent, reliance on this heuristic is likely to lead us astray, as 

I Tversky and Kahneman (1973) showed in several experiments (see 

Sherman and Corty, 1984, for an extended review). 

I In one of Tversky and Kahneman's studies (1973, Experiment 

8) subjects were read two lists of names, one presenting nineteen 

famous men and twenty less famous women and the other present- 

! ing nineteen famous women and twenty less famous men. When 

I asked, subjects reported that there were more men than women in 

the first list but more women than men in the second list even 

though the opposite was true (by a difference of one). Presumably, 

the famous names were easier to recall than the less famous ones, 

resulting in an overestimate of the frequency. In fact, subjects were 

able to recall about 50 percent more of the famous than of the less 

famous names. Unfortunately, such studies are not clear about the 

mechanism that underlies the overestimation. Are subjects' judg- 

ments indeed based on the subjective experience of the ease or dif- 

ficulty with which they can bring the famous and less famous names 

to mind, as Tversky and Kahneman's interpretation suggests? Or are 

their judgments based on the content of their recall, with famous 

names being overrepresented in the recalled sample? Whereas the 

latter possibility would reflect an explicit memory process, the for- 

mer would draw on an implicit memory process. Most investigations 

of the availability heuristic do not allow us to separate these 

processes; the experienced ease of recall and the amount of content 

that is recalled are typically confounded. To test their relative con- 

tributions, conditions must be introduced in which the two 

processes would each result in a different outcome. 

A set of studies that realized such conditions was reported by 

Schwarz and others (1991b). They asked subjects to describe either 

six or twelve situations in which they had behaved assertively (0; 
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unassertively, for other subjects). Pretests had indicated that describ- 

ing six examples was an easy task. In contrast, subjects found it dif- 

ficult to call twelve examples to mind although all could complete 

this task. Subsequently, subjects were asked to rate their own as- 

sertiveness. It was assumed that if subjects relied solely on the exam- 

ples they could bring to mind they should rate themselves as more 

assertive the more examples of assertive behaviors they recalled and 

as less assertive the more examples of unassertive behaviors they 

recalled. However, this was not the case. Subjects rated themselves 

as less assertive when they had to recall twelve rather than six 

examples of assertive behavior. In contrast, they rated themselves 

as more assertive when they had to recall twelve rather than six 

examples of unassertive behavior. Apparently, the difficulty of re- 

calling twelve examples suggested to subjects that they must not be 

assertive (or unassertive). Consequently, thinking about assertive 

behaviors resulted in more extreme ratings of assertiveness only 

when the task was easy. This pattern of findings indicates that the 

conclusions drawn from the content of what comes to mind depend 

on the accompanying subjective experience of ease or difficulty in 

retrieving it. 

If people draw on their feelings of ease or difficulty of recall, 

however, the impact of these feelings should depend on their per- 

ceived diagnosticity. To undermine the informational value of ex- 

perienced ease or difficulty of recall, Schwarz and others (1991 b, 

Experiment 3) played meditation music to all of their subjects and 

told some of them that the music would make it difficult to bring 

relevant examples to mind. In this case, subjects could misattribute 

the experienced difficulty to the impact of the music, rendering it 

nondiagnostic for the judgment at hand. As expected, subjects now 

reported being more assertive after recalling twelve rather than six 

examples of assertive behavior and less assertive after recalling 

twelve rather than six examples of unassertive behavior, reversing 

the previously obtained pattern. In combination, these and related 

findings (for a fuller discussion see Schwarz and others, 1991b) indi- 

cate that the conclusions drawn from the content that comes to 

mind depend on the subjective experiences that accompany the 

recall process unless the informational value of these experiences is 

called into question. 

Similar findings have been obtained in the domain of survey 

measurement. For example, Bishop ( 1987) observed that survey 

respondents were less likely to report that they follow public affairs 

if that question was preceded by a difficult knowledge question. 

Specifically, the knowledge question asked them to report what 

their congressperson had done for their district. Knowing little 

about the representative's record, respondents concluded that they 

must not follow public affairs effectively. Again, such findings 

should only be obtained when subjects attribute the experienced 

difficulty to their own lack of political knowledge and not when 

they attribute it to some other cause. To test this assumption, 

Schwarz and Schuman ( 1995) offered survey respondents an alter- 

native attribution. In an extended replication of Bishop's (1987) 

studies, they asked some respondents to evaluate the public rela- 

tions work of their representative before they asked them to report 

their own political interest. In this case, respondents could conclude 

that their lack of knowledge reflected a poor job by their congress- 

person in keeping them informed rather than their own lack of 

knowledge. As expected, this manipulation eliminated the impact 

of not being able to answer the knowledge question on self-reported 

political interest. 

In combination, these examples illustrate that judgments are not 

solely based on the material that is assessed by explicit memory tasks 

(such as recalled assertive behaviors). Rather, the subjective expe- 

riences that accompany the thought process (such as ease or diffi- 

culty of recall or a sense of familiarity) constitute a source of 

information in their own right. This theme is reiterated in the last 

example we address, namely, the role of affective states in judgment. 
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Affect and Judgment 

Research on the role of mood and emotion in memory and judg- 

ment has a long and rich tradition that is beyond the scope of this 

chapter (for reviews see Banaji and Hardin, 1994; Clore, Schwarz, 

and Conway, 1994). We will draw on only one facet of this litera- 

ture, namely, research on the informational value of feelings. 

Emotion researchers usually assume that our affective reactions 

reflect an implicit appraisal process by which we evaluate the impli- 

cations of some event (see Clore, Schwarz, and Conway, 1994, for 

a review of different theories). The feelings we experience are the 

output of these appraisal processes and their positive or negative 

valence reflects the nature of the appraised event whereas their 

intensity reflects the event's importance for our concerns. Given 

that our feelings presumably reflect the nature of our appraisals, it 

is not surprising that they influence our conscious evaluations, 

the allocation of attention, and behavioral decisions (see Clore, 

Schwarz, and Conway, 1994; Frijda, 1986). Our affective reactions 

to a particular event, however, are often difficult to distinguish from 

preexisting affective states, such as the mood state in which we hap- 

pen to be. Hence, when we rely on the apparent output of our 

appraisal processes by asking ourselves, "How do 1 feel about this?" 

we may misread our preexisting mood as a reaction to the target of 

judgment. This results in a more positive judgment when we are in 

a good mood. 

In fact, a large number of studies have shown that being in a 

good mood results in more positive judgments, ranging from 

increased satisfaction with consumer goods (Isen, Shalker, Clark, 

and Karp, 1978) to increased liking of other persons or more opti- 

mistic estimates of risk (Johnson and Tversky, 1983; see Clore, 

Schwarz, and Conway, 1994; Forgas, 1992, for reviews). If findings 

of this type reflect reliance on feelings as a source of information 

according to a how-do-I-feel-about-it heuristic (Schwarz and Clore, 

1988), such findings should be obtained only when the informa- 

tional value of the feelings is not called into question. Several stud- 

ies support this assumption. 

In one of these studies, Schwarz and Clore (1983, Experiment 

2) observed that respondents who were interviewed on the tele- 

phone reported greater general life satisfaction when the call took 

place on a sunny rather than a rainy day. The impact of the weather 

was eliminated, however, when the interviewer opened the con- 

versation with a private aside, asking, "How is the weather down 

there!" Drawing attention to the weather presumably made respon- 

dents aware that their current feelings might not reflect how their 

life was going in general but only the impact of a transient cause, 

namely, the weather. Thus, when the informational value of their 

current feelings was called into question it eliminated the impact 

of the respondents' mood on their life-satisfaction judgments, much 

as the impact of feelings of familiarity or difficulty of recall is elim- 

inated when people attribute these feelings to an irrelevant source, 

as we noted earlier. 

In the survey context, questions that bring positive or negative 

material to mind may influence respondents' current mood and 

therefore affect subsequent judgments even if the target of judgment 

is completely unrelated. As this study illustrates, however, mood is 

more likely to influence judgment when respondents are unaware 

that their feelings are a product of the question being asked. If the 

affect-eliciting question is subtle, respondents may not be able to 

confront the source of influence on their judgment and thus under- 

take no steps to discount their feelings. The result may be mood- 

congruent judgments on subsequent questions (see Schwarz and 

Clore, 1988). 

In combination, the findings reviewed in this section demonstrate 

that our judgments are not always based on what comes to mind, that 

is, the content that would be assessed by explicit memory tasks. 

Rather, our judgments can reflect the subjective experiences that accom- 
pany the reasoning process, be they feelings of processing fluency, 

familiarity, ease or difficulty of recall, or apparent affective reactions 
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to the target of judgment. However, people only rely on these expe- 

riences if their informational value for the judgment at hand is not 

called into question, as the reviewed experiments illustrate. 

Conclusion 

Survey methodologists have long been concerned with the validity 

of retrospective reports and the emergence of context effects in atti- 

tude arid opinion measurement. In line with the dominant themes 

in cognitive and social psychology, they have drawn on theories of 

explicit memory and cognition to improve survey measurement (see 

Hippler, Schwarz, and Sudman, 1987; Jabine, Straf, Tanur, and 

Tourangeau, 1984; Jobe and Loftus, 1991; Schwarz and Sudman, 

1992, 1994; Tanur, 1992; and Sudman, Bradburn, and Schwarz, 

1995). However, there has been little attempt to move beyond self- 

report measures of consciously accessible memory and cognition. As 

recent research in psychology indicates, this emphasis has over- 

looked the important role of unconscious memory and cognition. 

In this chapter we provided a brief review of some of the recent 

findings from this burgeoning research area. Although most of this 

basic research currently remains removed from the applied issues of 

concern to survey methodologists, we have no doubt that survey 

research can gain from future attention to implicit memory and cog- 

nition just as it has already gained from attention to explicit mem- 

ory and cognition in recent years. 

Note 

1. Greenwald and Banaji (1995) have used the terms implicit/explicit 

to capture a set of overlapping distinctions that have also been 

labeled unawarelaware, unconscious/conscious, indirectldirect, 

automatic/controlled. We have repeatedly used the implicitlexplicit 

distinction because of its prominence in memory research, on which 

this chapter and our research has focused, and because of our inten- 

tion here as elsewhere to show the close relationship between memc 

ory and attitudes and beliefs. 

Use of Sorting Tasks to 

Assess Cognitive Structures 

Marilynn B, Brewer and Layton N, Lui 

T he purpose of this chapter is to discuss a methodology that may 

prove useful for questionnaire development and evaluation but 

has been little utilized in the survey research field. Sorting proce- 

dures provide an efficient method for assessing perceived similari- 

ties between a large number of stimulus objects within a particular 

domain (for example, visual patterns, social institutions, political 

policies, consumer products, and so on). Sorting objects into sub- 

jectively meaningful groupings or clusters generates a measure of 

psychological proximity between pairs of objects within that 

domain. Analyzing the structure of such proximity data provides 

information on how respondents cognitively represent and organize 

their knowledge in that arena and can also provide a method for 

assessing differences between respondent populations in such cog- 

nitive representations (Rosenberg, 1982). 

Advantages of a Free Sort Methodology 

Procedurally, the method for obtaining sorting data is relatively sim- 

ple. Respondents are given a set of N discrete objects in random 

order and are asked to sort them into piles or categories that contain 

items that "go together." Respondents are given no constraints on 

the number or types of groupings they choose to use (although some 

minimum and maximum number of categories is often specified to 
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assure meaningfbl sorts). Thus, the basis on which respondents assess 

interobject similarities is up to them. 

As a method for obtaining subjective similarity judgments, sort- 

ing has a number of advantages over other methodologies. First, it 

can be used even when the stimulus set contains a large number of 

objects. In our own research, for instance, we have found that 

respondents can efficiently sort as many as 140 photographs in a rea- 

sonable amount of time (Brewer and Lui, 1989; Lui, 1987). This is 

a significant advantage over methods such as paired comparison 

similarity judgments, which become intolerably cumbersome when 

the set of objects exceeds ten or so. 

Second, the method can be used with any form of stimulus 

objects-from verbal labels or statements (printed on index cards) 

to visual representations and photographs to physical objects them- 

selves. Thus, the methodology is not limited to verbal representa- 

tions or assessments of semantic knowledge. 

Finally, and perhaps most important, judgments obtained from 

sortings do not rely on respondents' ability to verbalize the bases for 

their assessments of similarity or to represent their decisions ver- 

bally. Considering some of the problems associated with verbal pro- 

tocols discussed in other chapters in this volume, nonverbal sorting 

techniques would seem to provide an important complementary 

methodology. , 

Data Structures 

Although the simplicity and advantages of sorting methods are 

numerous, the primary disadvantage of the technique is that it pro- 

duces rather cumbersome data sets, particularly when the number of 

objects sorted is large. Fortunately, this disadvantage has been read- 

ily overcome by the advent of high-speed, high-capacity computing. 

The output of an object sorting task is an N x N matrix of co- 

occurrence values that can be generated at the individual or aggre- 

gate level. The individual co-occurrence matrix representing each 

respondent's unique sorting is a binary, symmetric N x N matrix, 

where N = the number of stimulus objects and the entries in the 

matrix cells (d,,) = 1 for object pairs that were sorted into the same 

category, and 0 for objects that were not sorted together. 

An  aggregate co-occurrence matrix is the additive composite of 

R individual matrices. It is also an N x N symmetric matrix where 

d,, = the frequency of times objects i and j were placed in the same 

category across subjects (range = 0 to R). 

The proximity data generated by sorting procedures are partic- 

ularly appropriate for entities that are organized categorically rather 

than dimensionally in perceivers' cognitive structures. Tversky and 

Hutchinson (1986) highlighted the distinction between geometric 

and classificatory representational structures. The geometric ap- 

proach represents objects as points in a continuous multidimen- 

sional space where euclidian distances between points reflect their 

psychological similarity. The classificatory approach represents sim- 

ilarity in terms of discrete clusters that reflect the distribution of 

common and distinctive features among objects. 

Geometric and clustering representations of proximity data often 

produce comparable results but some entities are better represented 

by one approach than the other. Multidimensional scaling (MDS) 

is particularly appropriate for perceptual stimuli such as shapes, col- 

ors, and sounds that vary along a small number of continuous 

dimensions. In contrast, clustering appears to be more appropriate 

for complex conceptual stimuli (such as persons or political enti- 

ties) that are characterized by a large number of discrete features. 

Tversky and Hutchinson (1986) demonstrated that the greatest dis- 

crepancies between multidimensional and clustering representations 

are obtained for objects in conceptual domains that are hierarchi- 

cally organized (for example, animals, tools, body parts) into super- 

ordinate and subordinate categories. 

Results from our own sorting data of chronic illnesses (to be 

described in the following section) illustrate the discrepancy be- 

tween multidimensional and cluster representations of similarity. 
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Proximity data were derived from the aggregate co-occurrence 

matrix produced from sortings of sixty-eight chronic conditions. 

These data were subjected to both nonparametric multidimen- 

sional scaling analysis (ALSCAL) and hierarchical cluster analysis 

(CLUSTAN). In order to compare the similarity structures gener- 

ated by MDS and clustering, the clusters were embedded into the 

two-dimensional solution derived from the same data matrix. If 

both analyses represent the proximities in a comparable way, then 

the clusters should form neat concentric circles around items that 

are close to each other when mapped onto the two-dimensional 

space. Noncomparability between the two analyses would lead to 

messy elongations when clusters are superimposed on the two- 

dimensional proximities. 

As can be seen from Figure 15.1 (taken from Brewer, Dull, and 

Jobe, 1989), clusters of chronic illnesses did not map onto the MDS 

solution neatly. The discrepancy between the two representations 

is quite dramatic. Based on Tversky and Hutchinson's (1986) analy- 

sis, we concluded that the hierarchical clustering derived from cat- 

egorical sorting provided the more appropriate representation of 
multifeatured stimuli such as chronic illness conditions. 

Data Analyses 

Most of the well-known techniques for analyzing sorting data start 

with aggregate co-occurrence matrices. Various statistical approaches 

include both exploratory and confirmatory cluster analyses. Explor- 

atory cluster analyses search for structure within the data matrix by 

rearranging rows and columns into subclusters so that the average co- 

occurrence within subclusters exceeds the average co-occurrence 

between the derivative clusters at different levels of categorization. 

Confirmatory cluster analyses compare the obtained co-occurrence 

matrix against a binary structure matrix (such as that represented in 

Figure 15.2, shown later in this chapter) specified in advance to cor- 

respond to an a priori hypothesized categorization structure. 

Figure 15.1. Chronic Condition Proximities-Nonmetric Analysis. 

C I I I I I I I I I I 
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Source: Brewer, Dull, and Jobe, 1989. 

The confirmatory cluster analysis method that we have used in 
previous research is the Quadratic Assignment Paradigm (QAP) 

developed by Hubert and his colleagues (Hubert and Levin, 1976; 

Hubert and Schultz, 1976). A n  index of similarity between the 

obtained aggregate co-occurrence matrix and the a priori structure 

matrix is obtained by cross multiplication of the two N x N matri- 

ces, with the summed cross product equivalent to an unnormalized 

correlation coefficient. The expected value and variance of the 

index is obtained, either by formula or by random permutations of 

the data matrix, to compute a z statistic to assess whether the 

obtained index of fit exceeds that expected by chance. 
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Comparative Analyses 

The use of aggregate co-occurrence matrices for both exploratory 

and confirmatory cluster analyses assumes that the underlying sim- 

ilarity structure is the same for all respondents who have sorted the 

objects under study. This may not be a reasonable assumption if 

the respondents represent different subject populations or sort the 

objects under different implicit models. In many cases the primary 

research interest may be in comparing or contrasting sorting ma- 

trices produced by groups of subjects who differ on some a priori 

basis. In our program of research, we have developed two different 

methods for comparing similarity structures from different groups of 

respondents (Lui, 1987). 

The first method is one of indirect comparison. Within each of 

the respondent groups, an index of similarity between the individ- 

ual co-occurrence matrices and an a priori structure matrix is com- 

puted. The average similarity index thus obtained is then compared 

across groups in order to assess whether the groups differ signifi- 

cantly in their match, or fit, to the hypothesized structure. . 

The second method involves direct comparisons between the 

individual co-occurrence matrices produced by respondents in the 

different groups. A n  intersubject similarity matrix is generated 

by computing for all pairs of respondents across all groups an in- 

dex based on the number of matches between entries in their 

respective co-occurrence matrices. The resulting R x R similarity 

matrix can then be compared to a structure matrix representing 

prior groupings of respondents, using an adaptation of QAP pro- 

cedures. This analysis, in effect, allows one to assess whether the 

match of similarity structures is greater within groups than between 

groups. 

Empirical Illustrations and Potential Applications 

In this section we describe two studies from our own research 

employing sorting techniques in order to illustrate the use of con- 

firmatory and comparative analysis strategies. The studies have been 

selected in hopes that the potential applicability of the methods to 

the design of survey questionnaires will be apparent. 

Study One: Categorization of Chronic Illnesses 

This study was motivated by concerns about the effectiveness of the 

National Health Interview Survey in documenting the prevalence 

of chronic health conditions among the U.S. population. One of 

the methods used in the survey (since 1969) is a chronic condition 

checklist approach, in which respondents are given a list of specific 

chronic conditions and asked to indicate (for themselves and each 

adult member of their household) whether they do or do not suffer 

from each condition. Because the checklist procedure is cumber- 

some, the total list of one hundred conditions of interest is divided 

into six checklists and each household is randomly assigned only 

one sublist to respond to. Thus, the estimates of overall prevalence 

rates for the one hundred conditions are subject to additional ran- 

dom sampling error. There are also concerns about the accuracy of 

response because the checklist ~rocedure is potentially vulnerable 

to both overreporting and underreporting biases, depending on 

recognition and memory retrieval processes. 

As one step toward developing a more efficient and reliable 

probing strategy to elicit information about chronic illnesses, we 

undertook a study designed to assess the cognitive structure of 

chronic illness categories for a sample of respondents who had per- 

sonal experience with at least one chronic condition. The study 

employed free sorting techniques and both exploratory and confir- 

matory cluster analyses of the aggregated similarity matrices. 

Labels for sixty-eight chronic illnesses were selected from the 

NHIS checklist, representing a range of International Classification 

of Diseases, 9th revision (ICD-9) categories. The names of the con- 

ditions were typed on index cards and then sorted (under free sort 
I 

instructions) by seventy adult respondents (thirty-five patients and 

their spouses) who were recruited to participate in the study from a 

list of chronic illness patients at a local HMO. 

After individual co-occurrence matrices were produced and 
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aggregated, the proximity structure for this respondent sample was 

subjected to exploratory cluster analysis to determine whether the 

sixty-eight conditions were reliably sorted into a smaller number of 

"natural" categories. The best-fitting cluster solution resulted in 

twelve separate clusters, containing two to twelve conditions each. 

The empirically derived clusters reflected groupings based on body 

location and type of symptomatology (Brewer, Dull, and Jobe, 1989). 

We were particularly interested in how well the illness clusters 

generated by our respondents corresponded to medical categoriza- 

tions, as represented by the ICD-9. For that purpose, we subjected 

the aggregate co-occurrence matrix to confirmatory analysis (QAP), 

comparing the empirically generated matrix to an a priori structure 

matrix that sorted the sixty-eight conditions according to ICD-9 

categories (which are grouped by physiological systems implicated 

in the diseases). The analysis indicated a remarkably good match 

between the two matrices (similarity index = 13,110; z = 31.88, 

p < .0001). Overall, respondents' own natural categories mapped 

closely the ICD-9 classification by physiological systems. (Some 

interesting exceptions: diabetes sorted with nervous system disor- 

ders such as cerebral palsy and epilepsy, rather than ICD category 

VIII, metabolic disorders; similarly, leukemia consistently catego- 

rized as a cancer rather than as a metabolic disorder; migraine sorted 

with musculoskeletal tissue problems like arthritis rather than ner- 

vous system disorders; herpes and syphilis grouped with skin condi- 

tions rather than parasitic diseases like tuberculosis.) 

Applied Implications 

According to the results of the two cluster analyses, respondents 

reliably and consistently represented the chronic illnesses of inter- 

est to NCHS in terms of natural categories that correspond roughly 

to physiological systems. These findings suggested a possible revi- 

sion of the NHIS questionnaire using category labels that would 

prompt retrieval of specific conditions in a manner both more effi- 

cient and less leading than the checklist method. Similar sorting 

procedures could be used to assess natural categories in other 

domains (for example, political issues, foods, consumer goods) 

before construction of questionnaires that require respondents to 

retrieve relevant self-knowledge in those areas. 

Study Two: Categorization of Person "Types" 

Our second illustration involves a pair of studies that used two 

methods for comparing sortings obtained from different respondent 

groups (Brewer and Lui, 1984, 1989; Lui, 1987). In both cases, the 

stimulus materials were black and white photographs of individual 

male and female faces. Respondents sorted the photographs under 

various sorting instructions in order to assess natural categories of 

person "types" based on facial appearance. 

The first study involved sortings of two sets of facial photos 
(twenty male faces, twenty-three female faces) that had been 

selected to represent three a priori categories of young versus elderly 

"types" (see Figure 15.2 for an illustration of a structure matrix for 

these stimuli). The photos were sorted by two respondent samples. 

One sample consisted of one hundred male and female college stu- 

dents (ages eighteen to twenty-six) and the other consisted of sixty- 

two elderly respondents (age seventy and over) recruited from a 

residential retirement facility (Brewer and Lui, 1984). 

Our primary interest was in how respondents sorted and cate- 

gorized the photographs of the elderly persons. For both male and 

female ~ h o t o  sets, the elderly faces had been classified a priori into 

two stereotypical categories (see Brewer, Dull, and Lui, 1981). In 

order to compare the two respondent groups on this criterion, we 

computed an index of the number of "matches" (1-1 cell entries) 

between each individual's co-occurrence matrix for the sets of 

twenty photos and the a priori structure matrix for that photo set. 

We then compared the mean match score for younger respondents 

with those computed for elderly respondents. 

As anticipated, the average match to the a priori categories was 

significantly better for the young respondent group (M = 30.54 for 
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Figure 15.2. Face Photo Sort A Priori Matrix. 

1 2  3 4  5 6 7 8 9 1 0 1 1 1 2 1 3 1 4 1 5  

1 X 1 1 1 1 0 0 0 0 0 0 0 0 0 0  

2  X 1 1 1 0 0 0 0 0 0 0 0 0 0  

3  X 1 1 0 0 0 0 0 0 0 0 0 0  

4  X 1 0 0 0 0 0 0 0 0 0 0  

5 X 0 0 0 0 0 0 0 0 0 0  
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7 X 1 1 1 0 0 0 0 0  
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9  X 1 0 0 0 0 0  

10 X 0 0 0 0 0  

11 X l l l l  

12 X l l l  

male pictures, M = 45.15 for female photos) than for the older 

respondents (M = 25.15 and 36.89, respectively) (F1,160 = 9.73, 

p < .01; F1,160 = 15.00, p < .001) (Lui, 1987). These results sup- 

ported the hypothesis that the representation of elderly person 

"types" would be more complex (less stereotypical) among the 

elderly themselves than among younger people. 
The second study involved direct comparisons between photo 

sorts obtained from individuals in two'different respondent groups. 

In this case, the groups represented different instructional contexts 

under which the sortings had been obtained (Brewer and Lui, 

1989). Respondents in all conditions were asked to sort 140 facial 

photographs of males and females selected to represent a wide range 

the second condition, the instructions indicated that the photos 

should be sorted according to "character types." The third condi- 

tion explicitly instructed participants to sort according to similar- 

ity of physical features. 

In order to determine whether these instructional sets ~roduced 

different similarity structures for the 140 photos, we started with the 

individual co-occurrence matrices produced by each of the sixty par- 

ticipants. For each pair of respondents we calculated a match index 

based on the frequency of matches of "1-1" cell entries between 

their respective matrices. This produced a 60 x 60 symmetric inter- 

subject similarity matrix representing the degree of similarity of sort- 

i n g ~  among respondents within and between instructional 

conditions. This obtained similarity matrix was then compared with 

an a priori structure matrix that partitioned the subjects according 

to experimental condition, using confirmatory QAP analysis. The 

match between the obtained and structure matrices was significantly 

greater than chance ( r  = 16.06, p < .005) (Lui, 1987). 

Further analysis indicated that sortings produced by participants 

in the physical similarity and character type instructional condi- 

tions were highly correspondent but that the personality trait con- 

dition produced similarity structures that differed significantly from 

both of these. These results were consistent with a theory of social 

categorization that personality types are represented in terms of vis- 

ible physical features but that personality traits are represented in 

more of a multidimensional space (Brewer, 1988). Hypothesized dif- 

ferences in cognitive representations could be explored using the 

same methodology in other domains as well, including political ide- 

ologies (for example, do liberals and conservatives organize the same 

set of policy issues in terms of different categorical structures?) and 

demographic population differences in consumer preferences. 

of ages and physical features, with no a priori category structure. , Implications for Future Applications 
There were twenty respondents (college students) in each of the 

three instructional conditions. In one condition, subjects were asked 

to sort the photos in terms of "similarity of personality traits." In 

Our two illustrations have demonstrated the utility of sorting meth- 

ods for assessing the categorical representation of objects within a 
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single respondent population and for comparing such structural rep- 

resentations across different respondent groups. For purposes of the 

present volume, however, a question remains. To what uses can sort- 

ing methods be put in the construction and evaluation of survey 

questionnaires? 

Our study of classification of chronic illnesses was directly re- 

lated to issues of questionnaire design. At  a more general level, we 

suggest that knowledge of shared categorical representations in any 

domain can inform decisions about the structure and ordering of 

questions to facilitate efficient and reliable retrieval of relevant 

information. Perhaps more important is the potential applicability 

of comparative sorting analyses to understand differences in inter- 

pretation of questions between different respondent populations or 

between different survey questionnaires. The results of our study on 

differences in structural representations between elderly and col- 

lege-age samples should be generalizable to assessing population dif- 

ferences in any domain where some a priori categorical structure 

has been developed within one respondent population but not yet 

tested with other groups. 

Where a priori structures are not available the intersubject sim- 

ilarity matrix approach can be used to determine where groupings 

of respondents produce distinct patterns of sortings. This may prove 

particularly useful for testing verbal materials (question wordings) 

that involve the use of colloquialisms or jargon that may have dif- 

ferent meanings for respondents from different demographic popu- 

lations. (For instance, in a set of items involving urban problems, 

questions dealing with "traffic" may be sorted in one way by subur- 

ban commuters and quite another by residents of the inner city.) 

Sortings of potential items can be used to assess such divergent 

interpretations and assist in the development of questions suitable 

for the target population(s). 

Finally, the study involving comparisons of sortings under dif- 

ferent instructional conditions may be generalized to any number 

of features of survey instrument design. For instance, respondents 

could be asked to sort potential items in terms of social desirability, 

~ol i t ical  content, contro~ersialit~, or other dimensions that may 

a&ct question interpretation and response. Sequence effects could 

be investigated by varying systematically the order in which items 

are   resented for sorting. Intersubject similarity matrices could be 

analyzed to identify sequences that are or are not prone to order 

effects. A similar method could be used to assess the effects of var- 

ious priming manipulations on the way verbal materials are inter- 

preted or organized in memory. 

We hope that this sampling of the uses and analyses of nonver- 

bal sorting techniques will find its way into future survey design pro- 

cedures, ~articularly as a complement to the current reliance on 

verbal protocols as the primary method for assessing question inter- 

pretation. 



Part IV 

Conclusion 



How Do We Know What We Think 
They Think Is Really What They Think? 

Robert M. Groves 

S urveys produce information that is inherently statistical in 

nature. Surveys are quantitative beasts. Therefore, evaluation 

of their products-statistics-must ultimately be conducted within 
the framework of various statistical error components. Most often 

the error components of relevance are those associated with descrip- 

tive statistics-sample means, proportions, and estimated popula- 

tion totals, which are used to describe the target populations from 

which samples are drawn. Types of errors include coverage error (the 

omission of some population members from the sampling frame), 

nonresponse error (the failure to obtain data from some sample 

members), measurement error (associated with the question, the 

interviewer behavior, the mode of data collection), and postsurvey 

processing error (editing and coding errors made after the interviews 

are completed). This perspective has come to be known as the 
"total survey error" view of surveys (see Lessler and Kalsbeek, 1993; 
Groves, 1989). 

What do these observations have to do with the preceding chap- 

ters of this volume? From one viewpoint, nothing. From another, 

almost everything. Let's tackle the former posture first. 

The contributions in this volume are, for the most part, seeking 

to understand key constructs in psychology-what an attitude is 

(and how you would know one when you saw it), how humans go 

about comprehending questions, which social cognitive principles 
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underlie human communication involving questioning, which cog- 

nitive processes produce observable manifestations during the ques- 

tion-answer activity, and which features of one's own cognition are 

available for introspection. Many of these questions transcend any 

application to surveys, which is a particular form of interaction 

involving questioning. They thus have theoretical interest because 

their conceptual extents touch many basic issues in the role of cog- 

nition in everyday life. They can be addressed without much refer- 

ence to surveys, and the dominant zeitgeist of psychology would not 

naturally raise the questions within a survey context. 

The other viewpoint on the work presented in this volume- 

that the total survey error perspective has everything to do with its 

evaluation-focuses on the application of the work to the under- 

standing and improvement of survey research. In this view all that 

matters is what these techniques tell us about one or another of the 

error sources in survey statistics. (It should be noted that the 

emphasis is on statistics, not measurement, that is, the survey prod- 

ucts of inferential worth, not their building blocks at the respon- 

dent level.) On their surface, most of the chapters in this volume 

deal with measurement error properties of statistics. They focus on 

that moment within the survey process that the measuring instru- 

ment is applied to a person (who is covered by the sampling frame, 

happens to have been selected into a sample, and has agreed to be 

subjected to the survey measurement). They largely ignore errors of 

coverage, nonresponse, and the effects of interviewers and mode of 

data collection. 

The distinctions between these two perspectives lie in their 

implications for the research steps that need to be taken. The ques- 

tions motivated only by cognitive theories can be answered with 

experiments that produce or illuminate cognitive problems with a 

question-answer process. Such demonstrations may be sufficient to 

support theories of retrieval and memory structure, for example. 

In contrast, the survey perspective requires some additional 

steps. One alternative is the invention of a solution to an appar- 

ent problem-through a change in question wording, the con- 

struction of several questions to replace one, or some other ques- 

tionnaire change. Another alternative, more common to survey 

statistics, is to eschew a solution that removes the measurement 

error but seeks the specification of a measurement error model for 

the question examined. Stat is tical estimation from the data then 

uses the model for adjustments to the estimators of population 

parameters using the variable. The error source is not removed; 

instead, conclusions from the data are qualified by knowledge of 

the measurement error properties. 

Most of the research questions addressed in this volume involve 

efforts to measure the comprehension of the question by the respon- 

dent, the process of accessing semantic and episodic memory to 

retrieve information relevant to the question, and the manipula- 

tion of that information to produce a response to the question. The 

techniques include sorting (Chapter Fifteen), exemplar generation 

(Chapter Twelve), concurrent protocols and retrospective protocols 

(Chapters Three, Six, Eight, Nine), paraphrasing (Chapters Eight 

and Nine), conversational analysis (Chapter Four), computer- 

assisted coding of respondent reports (Chapter Three), behavior 

coding (Chapter Two), expert forms appraisal (Chapter Eleven), 

and response latency measurement (Chapter Thirteen). One can 

observe that the techniques appear to focus on one or another of 

the three key components in the survey measurement process-the 

questionnaire, the interviewer, or the respondent. With regard to 

the respondent behavior the techniques further classifi themselves 

into attention on memory structure, comprehension, retrieval, or 

reporting, using the common classification of the steps in the ques- 

tion-answer process. 

One way to integrate the various chapters is to examine which 

step in the response formation process is addressed by each of the 

techniques inquiring about cognitive processes during the question- 

answer activity. In that regard, the present chapter has three goals: 

1. To map various techniques on components of the cognition 

involved in the question-answer process 



2. To identify costs and benefits of the different techniques 

3. To offer comments on how the research on methods of deter- 

mining cognitive processes might be of more utility to 

improving survey statistics 

Mapping Techniques onto Individual Features 
of the Question-Answer Process 

In this section we describe a simple mapping of the different meth- 

ods reviewed in this volume onto the key features of the survey 

question-answer process. Our goal in this effort is to examine which 

methods address the same features and which features appear not 

to be addressed by any of the methods reviewed in the book. (This 

is a much more modest exercise than, for example, that of Forsyth 

and Lessler, 199 1 a and 199 1 b, in laying out a full taxonomy of these 

methods.) 

Table 16.1 has rows that describe ten of the prominent tech- 

niques covered in the volume and columns that describe the differ- 

ent features of the question-answer process. A few of the columns 

are not self-evident. The column "questionnaire" refers to the mea- 

surement instrument before any application to a survey respondent. 

Thus, it would treat methods that examine question wording, order, 

structure, and presentation, in isolation of the questionnaire's active 

use by the interviewer or respondent. Moving to the right in the 

table, the columns concerning respondent behavior are divided into 

the separate stages of response formation in a question-answer 

sequence (that is, memory structure, comprehension, retrieval, 

reporting). The last two columns treat the interaction of the inter- 

viewer, questionnaire, and respondent. Hence, "interviewer-ques- 

tionnaire" refers to measurement error that might arise in the 

interviewer's use of the questionnaire, from difficulties in reading 

the question to problems in following skip instructions. The "in- 

terviewer-respondent" column includes such difficulties as the inter- 

viewer's handling of questions of clarification from the respondent 

and use of probing for incomplete answers. It also covers any 

X X X  

X X X  

X X  X X  
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psychological threat experienced by the respondent in hearing the 

interviewer seek an answer to a question. 
The cells in the table contain Xs when it appears that the tech- 

nique is viewed by practitioners to provide insight into the compo- 

nent of that column. This coding scheme was accomplished by the 

author of this chapter; all the authors of this volume may not agree 

with it. It is hoped, however, that the mapping reflects the most 

important contrasts among the techniques. 
The table shows that only one of the techniques, expert forms 

appraisal, examines the questionnaire in isolation of its adminis- 

tration. The value of the technique is presumably a function of the 

experts' capabilities of identifying difficulties during the adminis- 

tration of the questionnaire; hence, it is through that experience 

that some of the benefits provided by direct assessment of respon- 

dent behavior are derived as well. 
It is noteworthy that the interaction of the interviewer and the 

questionnaire, on the one hand, and of the interviewer and the 

respondent, on the other, are also covered by only a few of the tech- 

niques. These columns reflect the "social" side of the cognition 

inherent in survey questioning. All the techniques that do cover 

these interactions (conversational analysis, computer-assisted cod- 

ing of responses, behavior coding) can be used in production inter- 

viewing settings and this is a benefit in moving from the results of 

the technique to possible solutions in real production. This fact also 

implies the possibility of using the techniques to make routine mea- 

surements of error indicators as an auxiliary process in the survey. 

(This also qualifies them as candidates for use by survey analysts in 

measurement error models.) 
The step of the question-answer process receiving by far the 

greatest coverage from the techniques is comprehension. All but 
two of the techniques appear to provide information about difficul- 

ties respondents may have in understanding the intent of the ques- 

tion. The comprehension step comes early in the measurement 

process and generally yields more straightforward "fixes" through 

question wording changes. This is good news. 

Those features that are observed by multiple techniques are par- 

ticularly interesting because if the multiple techniques could be per- 

formed on the same question during questionnaire development 
they might together provide richer insights into how the particular 

feature contributes to overall measurement error properties of sta- 

tistics based on the question. This multimethod possibility can also 

expose the researcher to lack of agreement between methods, which 

increases the falsifiability of the problem diagnosis step. This too is 

valuable, to help avoid fixing problems that do not really exist. In 

contrast, those features not covered by any method or only by a 
I 

small number may suffer from relative lack of understanding. One 
example of such a feature is the role of memory structure in the 

question-answer process. A lack of understanding might result in its 

contribution to measurement error being ignored in practical sur- 
I vey work. 

I From the total survey error perspective an important observa- 

I tion about the methods is that they each offer at best only a diag- 

nosis of a problem area rather than evidence about how to fix the 

problem. Further, many of them require a theory of cognition to 
I assert that they even reveal a problem (for example, identification of 

sort groups provides insight into response formation only if the task 

of sorting resembles the task of mapping response choices into one's 

memory). These combine to imply that the nature of the inforrna- 
1 tion from the different techniques will be subject to interpretation. 

For example, if the paraphrasing of a question by a laboratory sub- 
ject is somewhat different from the original question, the researcher 

must decide whether the words used by the respondent have differ- 

ent meanings than those in the original question, whether any 

alternative words are understood more widely and uniformly, and 

whether the subject actually misunderstood the original wording or 

merely failed to find a good paraphrasing. 

Table 16.1 is also useful in assessing the unique information pro- 

vided by each technique. Reading across each row of the table 

reveals whether a specific technique provides insight into multiple 

steps in the question-answer sequence simultaneously. For example, 
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concurrent protocol analysis asks the subjects to reveal how they 

organize and retrieve information relevant to the question as they 

comprehend it and what process they use to make judgments about 

how the information shapes their response to the question. With 

the purpose of seeking evidence of any problems with a particular 

question, this might be a powerful multipurpose technique. How- 

ever, with the purpose of identifying specific weaknesses in the mea- 

surement, it is potentially misleading. The subject might have 

interpreted the words of the question incorrectly; the subject might 

not have been sufficiently cued to the appropriate memory store; 

the subject might have made judgement errors in combining the 

information into a response. These might be somewhat confounded 

in the concurrent protocol analysis, even if the "thinkaloud" behav- 

ior of the respondent is a perfect reflection of cognition. 
Techniques that measure only one aspect of the question-answer 

process are potentially valuable tools to diagnose specific problems. 

The sorting task is the clearest example of this. If it truly reproduces 

the network structure of semantic memory related to the entities 

being sorted, it can suggest strategies for the grouping of responses, 

the order of questions, and so on. 

Strengths and Weaknesses of the Methods 

The reader should be aware of various tensions that inevitably will 

arise in the application of insights from cognitive psychology to sur- 

vey measurement. Most of these tensions concern a gap between 

information produced by the method and that needed to fix prob- 

lems discovered by the method. Table 16.2 presents a set of key 

evaluative criteria for the different methods, mapping the ten tech- 

niques onto various issues as Table 16.1 does. 

Key Evaluative Criteria 

What Is Being Observed by the Method? 

The ten techniques vary on what trace evidence they obtain about 

cognitive processes underlying responses to survey questions. Some 

Table 16.2. Nature of Evidence Obtained About Measurement Error 
and Burdens of Different Methods of Determining Cognitive Processes. 

Visible Potential or Investigator Subject 
Technique errors only actual error burden burden 

Sorting 

Exemplar generation 

Concurrent protocols 

Retrospective protocols 

Paraphrasing 

Conversational analysis 

Text analysis of responses 

Behavior coding 

Expert forms appraisal 

Response latency 

No 

No 

No 

No 

No 

Yes 

Yes 

Yes 

INAP 

No 

Potential 

Potential 

Actual 

Actual 

Potential 

Potential 

Potential 

Potential 

Potential 

Potential 

Low 

Low 

High 

High 

Low 

High 

Low 

High 

High 

Low 

High 

High 

High 

High 

High 

INAP 

INAP 

IN AP 

INAP 

INAP 

techniques require the researcher to preidentify that subset of 

behaviors (among many visible behaviors) that suggest weaknesses. 

That is, the observation is classified into "good" and "bad" behav- 

ior relative to some model of measurement errors arising during the 

survey. Behavior coding is one example of this. 

Other techniques ask the subject to engage in an activity not 

usually part of the survey respondent role. This unusual behavior is 

posited by the researcher to be "similar" to that of some component 

in the cognition occurring during the response formation process. 

The "exemplar generation" technique might be an example of this, 

if one posits that such activity is a feature of comprehension and 

retrieval. 

The first column of Table 16.2 is one attempt to classify the 

techniques on this dimension. Note that the techniques applied to 

survey measurements during actual production rely on visible, 

observable traces of cognitive activities, for example, calls for clar- 

ification by the respondent in behavior coding (see Chapter Two) 

and the respondent's answer containing diverse information that is 

relevant to alternative interpretations of the questions (see Chap- 

ter Four). Response latency measurement might be the only tool 
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described in the volume applicable to production survey settings 

but measuring nonvisible attributes of cognition (conditional on 

the model of latency being a function of cognitive complexity). In 

contrast, most of the other techniques that attempt to measure 

unobservable attributes of the process are generally used outside of 
real survey settings. 

1s Direct or Indirect Evidence 

About Memurement Errors Obtained? 

The second column of Table 16.2 comments on how close the tech- 

nique comes to observing actual measurement errors in the survey 

response compared with observing indicators that may only suggest 

measurement errors. Only three gain information that if applicable 

to the survey administration would indicate a response error. Both 

concurrent and retrospective protocol analysis can reveal errors in 

comprehension and judgment processes. It is useful to note that 

exemplar generation and paraphrasing might also occasionally yield 

incontrovertible evidence of comprehension errors. 

How Burdensome Are the Techniques? 

Finally, the last two columns of Table 16.2 comment on investigator 

and subject burden of the techniques (relative to the burden of the 

survey question itself). All of the production-based methods are 

unobtrusive to the respondent and attractive for that reason, but 
those without computer assistance are generally high burden for the 

investigator. Those done inside the laboratory are often high bur- 

den for both the researcher and the subject. 

One suspects that there might be usehl efforts to push more of 

the techniques traditionally located in the laboratory alone into 

most realistic settings (for example, living rooms and kitchens 

where survey interviews are often conducted; see Chapter Eight). 

This might expose some of the techniques to more of the essential 

survey conditions likely to be found in practice. 

What Still Needs to Be Done? 

This section reviews some observations about what research remains 

to be done, relevant to the chapters of this book, especially from 

the viewpoint of identifying theoretical principles that guide the 

improvement of survey questions and a total survey error perspec- 

tive. I utilize the language of measurement most common to psy- 

chologists and not that of survey statistics in this section. 

Issues of Reliability and Internal Validity 

There seems to be a need for much more work on the reliability and 

validity of methods described in this book. There have been only 

limited discussions of issues of reliability and these focus on the reli- 

ability of coding of behaviors and responses. There need to be stud- 
ies of how reliably respondents report their cognitive processes. It 

must be recognized, however, that methods to measure reliability of 

cognitive processes have not yet been well developed or calibrated. 

The research to date on validity of cognitive reports has been of 

two types. One procedure that has been used is cross-validation, 

where alternative methods are used and compared. Several of the 

authors report the identification of similar problems in question- 

naires using alternative methods but also report that there are 

unique features to the different measures. There has as yet been no 

quantification or calibration of what level of agreement would indi- 

cate satisfactory validity. 

The other method has been to use experiments that demonstrate 

that respondents will sometimes retrieve information and use it to 

form judgments but will not report using it in concurrent protocols. 

Many more such studies using more natural survey conditions are 

needed to determine what level of validity may typically be expected. 

Issues of External Validity 

All of the techniques reviewed in this volume are efforts to gather 

information about the question-answer process in surveys. Some 
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work is theory-driven research, where the key questions involve 

issues of why certain behaviors occur. Much of it, however, attempts 

to find solutions to problems in standardized questionnaires designed 

to be administered to large, diverse populations with varying atten- 

tion given to the response task in heterogeneous interviewing situ- 

ations by interviewers of varying ability. These are two different 

research perspectives that traditionally take different stands on 

issues of external validity. That is, when cause can be demonstrated, 

even in restricted populations, the information is theoretically valu- 

able. If fixes to problems succeed on only a small portion of survey 

respondents, however, that is evidence of low external validity of 

the procedures (in survey terms, they will be unsuccessful in reduc- 

ing the mean square error of survey statistics). Survey researchers 

need to worry whether their questionnaires "work" for diverse sub- 

groups of respondents, whether they work in diverse interviewing 

situations (from quiet living rooms with only the respondent and 

interviewer present, to noisy playrooms with parents and children 

and guests present), and whether interviewers of different skill lev- 

els can administer the instruments. 

Unfortunately, little work has taken the perspective that 

researchers must allow for the possibility that different results would 

be obtained by different types of respondents. Instead, many stud- 

ies implicitly assume substantial homogeneity in results across sub- 

jects, so that only small numbers of subjects need be administered 

a technique for the investigator to be alerted to atypical results from 

any one subject. The higher the burden a technique imposes on the 

respondent or the researcher, the more likely the technique will be 

applied only to a small number of subjects easily accessible to the 

researcher. In short, many of the techniques follow the logic used 

for decades in questionnaire development activities: "problems" dis- 

covered in the qualitative work are addressed when obvious "solu- 

tions" suggest themselves without regard to  assurance that the 

"problem" exists in large portions of the sample to be measured. 

This logic has obvious risks. 

Conclusions 

This volume describes a set of techniques that are used to alter (and, 

it is hoped, improve) standardized measurement in surveys. This 

concluding chapter notes that the techniques offer uneven cover- 

age of the different parts of the cognitive activities theorized to 

occur in the survey question-answer process. By far the component 

most targeted by the techniques is the comprehension step whereas 

the component least targeted is the revelation of the memory struc- 

ture of information relevant to the survey question. 

It is now twelve years after the initial proposals about the inter- 

face between cognitive psychology and survey measurement were 

made (Jabine, Straf, Tanur, and Tourangeau, 1984). The activities 

presented in this volume suggest that, with regard to methods of 

determining cognitive processes used to answer questions, survey 

practitioners have applied many techniques common in laboratory 

practices of cognitive and social psychologists. Their application to 

the questionnaire development step of surveys has expanded the set 

of tools applicable to the task. More evidence is needed, however, 

that the techniques provide accurate insights into the cognition 

that occurs when respondents are faced with survey questions asked 

by real interviewers in real survey settings. 

It appears to be a law of science that assessing the quality of mea- 

surements (and improving them) requires instruments of greater 

validity than those being evaluated. How would one go about assem- 

bling the evidence that the techniques are powerful and accurate 

indicators of weaknesses in survey measurements? The task devolves 

to answering a set of questions for each technique's findings: 

1. Is there evidence that a discovered "problem" will exist for all 

members of the target population? Is evidence sought that dif- 

ferent problems exist for groups for whom the question is 

more or less salient, more or less threatening, more or less 

burdensome? 
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2. Do multiple measures of the same component of the question- 

answer technique discover the same problem (that is, exhibit 

convergent validity) ? 

3. When the problem is "fixed," does replication of the tech- 

nique show that the problem has disappeared? 

4. When the problem is fixed, does application of other tech- 

niques discover any new problems? 

5. Is there evidence that the fix produces a question with less 

measurement error than the original question? 

These kinds of questions require experimental designs with con- 

trasts of new and old questions and explicit measures of accuracy. 

Such studies are common to survey methodology for studies of mea- 

surement error (for example, Kormendi, 1988; Miller and Groves, 

1985) and are needed to demonstrate the validity of the techniques 

' covered in this volume. 
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