This study addresses the issue of the relation between the number of response categories
used in survey questions and the quality of measurement. Several hypotheses, derived
from relevant theory and research, are tested through a comparison between 7- and
1 -category rating scales used in the 1978 Quality of Life Survey. One hypothesis derived
from information theory, that rating scales with more response categories transmit a
greater amount of information and are therefore inherently more precise in their
measurement, is strongly supported. A second hypothesis, that questions with greater
numbers of response categories are more vulnerable to systematic measurement errors
or shared method variance, is rejected. This study supports the conclusion that questions
with more categories are both more reliable and more valid.
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ating scales are widely used in sample surveys and social

research generally (see, e.g., Sudman, Bradburn, and
Schwarz 1996). For example, the typical agree-disagree Likert-type
question with four or five response categories can be thought of as a
rating scale with either explicit or implicit numeric quantities and
associated verbal labels. Other types of rating scales are pervasive in
social research, especially in the measurement of attitudes and other
subjective phenomena (Jabine, Straf, Tanur, and Tourangeau 1984;
Tuarner and Martin 1984). Despite their widespread use, there is little
agreement about the optimal number of response categories or scale
points to use. Arguments in favor of a particular form of rating scale
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run the gamut from those advocating the use of 2-category response
forms (McKennell 1974) to those favoring 3 categories (Benson 1971;
Jacoby and Matell 1971; Lehmann and Hulbert 1972); to those sup-
porting 4-or 5-category Likert-type scales (Converse and Presser
1986), 6- or 7-point semantic differential scales (Green and Rao 1970;
Heise 1969b; Osgood, Suci, and Tannenbaum 1957; Peabody 1962),
7-category response forms (Alwin and Krosnick 1991; Andrews and
Withey 1976); and even to rating scales including 9, 10, 11, or more
categories. However, most of the research that has addressed issues of
response forms in survey measurement of subjective phenomena has
essentially ignored this issue (e.g., Bradburn and Danis 1984; Converse
and Schuman 1984). The exception is Schuman and Presser’s (1981)
research on the use of “middle categories” in the measurement of
attitudes (i.e., 3-category scales), but that research was limited to a
comparison of 2- and 3-category answer categories, and their analysis
focused only on the comparison of marginal distributions rather than
on the quality of measurement.

This article suggests that one way in which to evaluate the effec-
tiveness of various forms of survey questions is in terms of their
reliability and validity of measurement (see Alwin 1989, 1992; Alwin
and Jackson 1979; Andrews 1990; Scherpenzeel 1995). Relevant
theory regarding the transmission of information in the survey inter-
view provides a basis for several hypotheses regarding the linkage
between different numbers of response categories and the quality of
measurement. Against the background of this theoretical discussion
and a review of pertinent research evidence, I develop several specific
hypotheses regarding the relation between the number of response
categories and quality of measurement. I then present some new
results from the analysis of measures of “life satisfaction” from the
1978 Quality of Life Survey of U.S. households conducted by the
University of Michigan’s Institute for Social Research (Campbell and
Converse 1980), which employed a multitrait-multimethod (MTMM)
measurement design. The design presents a comparison of “feeling
thermometers” involving 11 response categories to more traditional
7-point rating scales. Using statistical estimation techniques for the
analysis of MTMM data (see Alwin 1974; Browne 1984; Saris and
van Meurs 1990), I examine the extent to which reliability is related
to theoretical predictions regarding the maximum amount of informa-
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tion transmitted by response scales of differing lengths. This approach
also allows an examination of the extent to which reliability is due to
“valid” measurement of common factors representing trait variation,
or to common factors reflecting “invalid” method variance, that is, to
systematic errors such as response sets associated with scales of
different lengths.

RESPONSE CATEGORIES, INFORMATION
TRANSMISSION, AND THE RELIABILITY OF MEASUREMENT

The objective of social measurement is to obtain information that
is valid from the point of view of the purpose of the research, or the
requirements of the theory, and that is obtained using procedures
which are reliable in the sense that the results can be reproduced under
replication of the procedure. In survey measurement, these objectives
are served by obtaining answers to questions, either through interviews
or self-completed questionnaires. Survey questions take a number of
different forms, depending in part on the nature of the phenomenon of
interest. In the case of measuring subjective variables (e.g., attitudes,
self-assessments), many survey questions involve what are essen-
tially rating tasks, in which respondents are given a stimulus in the
form of a question or statement and are asked to choose a category or
point along a response continuum corresponding to their attitudes,
opinions, and/or feelings.! Such questions often take the form of
agree-disagree questions, as in the Likert scale tradition, where the
respondents are asked whether they strongly agree, agree, disagree,
or strongly disagree with the position or statement contained in the
question.?

Rating tasks are used to obtain a variety of kinds of information and
can take many different forms. As noted at the outset, response scales
can vary widely in the number of categories used to quantify the
responses. Normally, questions with more than 4 or 5 response cate-
gories require visual aids, or “showcards,” for the respondents to be
able to deal with such large numbers of categories. Such rating scales
usually incorporate visual labels that help quantify the meanings of
the scale categories. Some have argued that the quantifiers used in
such survey questions are inherently vague (Bradburn and Danis
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1984), but one can imagine how much more vague such response
categories would be without labels (see Saris 1988). Although a
minimum of labeling clearly is important for information transmission
in the survey interview or self-administered questionnaire, the exten-
siveness of the labeling of response categories does not appear to
affect the reliability of measurement (Alwin and Krosnick 1991;
Andrews 1984).

INFORMATION THEORY

It is a time-worn assumption of information theory that a greater
number of response categories conveys more information about the
underlying variable of interest (Garner 1960; Garner and Hake 1951;
Shannon and Weaver 1949). In the general case, the “bits of informa-
tion” transmitted by a response continuum is a logarithmic function
of the number of categories defined by the points on that continuum
(Woelfel and Fink 1980). For example, in attitude measurement, a
2-category response scale communicates only one piece of informa-
tion: attitude direction (e.g., agree vs. disagree, approve vs. disap-
prove, favor vs. disfavor). By contrast, a 3-category response format
potentially conveys more information than does a 2-category format
because it includes a category for a neutral or “middle” position. Three
category scales, then, in theory communicate two pieces of informa-
tion: neutrality and direction. Similarly, a 4-category format can be
argued to be more informative because it conveys intensity or strength
as well as direction, although it provides no neutral point. A 5-category
response format is even better because it allows communication of
information pertaining to both direction and intensity and also pro-
vides a neutral category and two degrees of intensity, that is, three
pieces of information. Thus, if one assumes that attitudes exist on a
continuum that has direction, intensity, and a region of neutrality, then
a minimum of 5 categories would be necessary to communicate
attitudes. This would be more likely to distinguish weak positive and
negative attitudes from neutrality. This was Likert’s (1932) recom-
mended strategy for measuring attitudes.

Obviously, what we learn from information theory can be extended
beyond 5 categories. One could argue, for example, that in the mea-
surement of attitudes, 7-category response scales are better than
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5-category scales because they not only permit the measurement of
direction and neutrality but can distinguish three levels of attitude
intensity as well (see Alwin and Krosnick 1991). Thus they provide
for the communication of more information, which increases mono-
tonically with the number of scale points. There may be some practical
limitations to the use of large numbers of categories in survey mea-
surement, and the uncritical extension of this line of reasoning may
not be warranted. It should raise an interesting set of concerns for those
surveys that rely primarily on 2- and 3-category scales in the measure-
ment of attitudes, especially if one believes that attitudes should
be conceptualized as having direction, intensity, and a region of
neutrality.®

The assumption of this line of reasoning is that by using more
response categories, the investigator provides a more effective frame-
work for information transmission and respondents can more accu-
rately communicate internal states (e.g., attitudes, feelings, beliefs).
Put another way, the information obtained using more response cate-
gories ensures greater reliability of measurement.

From the point of view of effective measurement, then, the question
is whether there is an optimal number of response categories, or scale
points, that can be suggested to improve accuracy regardless of survey
content. Does measurement precision increase monotonically with
more response categories? Or, is there a point beyond which no further
improveinents in measurement quality are possible?

Due to the type of information theoretic logic referred to in the
preceding, historically the conclusion has been drawn that higher
reliability is a salutary consequence of using more response cate-
gories (e.g., Champney and Marshall 1939; Ferguson 1941; Guilford
1954; Jahoda, Deutsch, and Cook 1951; Murphy and Likert 1938;
Symonds 1924). There is, however, a lack of consensus on this issue.
Cognitive theorists would suggest that there may be some practical
upper limit on the number of response categories people can handle.
Certainly, given the potential cognitive difficulties that most people
have in making discriminations along a scale with numerous catego-
ries, it seems plausible to argue that the quality of measurement will
improve up to some point, say up to 7 categories, but beyond that
information actually will be lost because the scale points tend to mean
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less. Indeed, one famous article on this topic argued on the basis of a
set of experiments using magnitude estimates of judgments of a
number of physical stimuli that the optimal number of categories was
7 + 2 (Miller 1956). Despite the importance of these results, it is not
clear whether Miller’s (1956) conclusion can be generalized to survey
measures; however, it clearly is worth finding out (see, e.g., Alwin
1992).

In addition, motivational theorists also would argue against survey
questions with large numbers of response categories on the grounds
that respondents may not be sufficiently motivated to take the ques-
tions seriously if they are bombarded with the difficult task of making
meaningful discriminations along a continuum with a large number of
categories. It has been suggested that when faced with such complex
tasks, many respondents may tend to “satisfice” rather than “optimize”
(Alwin 1991; Krosnick and Alwin 1989; Tourangeau 1984). Cox
(1980, p. 409) noted, for example, that as the number of response
categories increases beyond some hypothetical minimum, response
burden also increases. Cox argued that the result of more categories,
on the basis of psychometric theory, is an increasing number of
discrepancies between the true score and the observed score. Thus,
although it may appear that the “information carrying capacity” of the
scale is improved by increasing the number of response categories or
scale points, it actually may be possible that reliability of measurement
is lowered by using more categories.

FEELING THERMOMETERS

One prominent example of a scaling approach that uses many
response categories is the application of magnitude estimation in
surveys (e.g., Saris 1988). Here the respondents are given an oppor-
tunity to make fine-grained distinctions using what is essentially a
continuous scale, as with a thermometer. This may present an aura of
misplaced precision in that the concepts in social science often may
in reality not be as continuous as we conceive temperature to be. On
the other hand, subjective variables, such as attitudes, may be usefully
conceptualized as latent continua reflecting predispositions to re-
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spond. Although there are some social-psychological theorists who
define attitude continua in terms of discrete categories, as “latitudes”
or “regions” on a scale (e.g., Sherif, Sherif, and Nebergall 1965), most
subjective variables can perhaps be thought of in terms of continua
that reflect direction and intensity and perhaps even have a “zero” or
neutral point.
One of the most notable examples of the use of this approach is the
feeling thermometer used in the University of Michigan National
Election Studies (NES) (Miller 1982; Weisberg and Miller n.d.).* The
appendix gives an example of the approach used in the NES surveys.
This example is one in which attitudes or feelings toward social and
political figures are assessed on what is essentially a 9-point scale.
This approach, and related applications, takes the point of view that
the respondents’ feelings or “affects” toward a political candidate, or
some other attitude object, can best be registered on a response
continnum with many scale points and that the analog to the ther-
mometer provides a useful tool for measurement. Commenting on this
approach, Converse and Presser (1986) noted that “despite its length,
the thermometer question seems to be clear to respondents because of
- the familiar image of this measuring device” (p. 8§6). Because it
involves the image of a thermometer, survey measures such as that
shown in the appendix sometimes are thought of as having as many
response categories, or scale points, as there are on a thermometer. My
analysis of the NES feeling thermometer data indicates that rarely do
more than 3% to 5% of respondents give responses other than the 9
labeled numeric options shown in the appendix (see Alwin 1992),
Although analyses of such data may preserve the coding of finer

- gradations when they exist, such scales still should be considered to
have a finite set of response categories.

In this article, I pose the question of whether such approaches to
magnitude measurement in survey questionnaires exceed the some-
what more standard 7-category format in terms of measurement
effectiveness. I address this issue by comparing sample estimates of
reliability of each type of response format using an MTMM measure-
ment design. I also address the question of the relative contributions
of trait and method variance to the reliability of measurement. First,

- however, I briefly review past research on the linkage between the
number of response categories and errors of measurement.
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NUMBER OF RESPONSE CATEGORIES, RELIABILITY,
AND VALIDITY OF MEASUREMENT

I argue that one way in which to address the question of the optimal
approach to measuring subjective variables in surveys is in.terms of
the reliability of measurement. For these purposes, it is essential to be
able to estimate the reliability of single items (Alwin 1989). Unfortu-
nately, virtually all research examining this question has instead
looked at the reliability of composite scores involving items with
different numbers of response categories (e.g., Birkett 1986; Finn
1972; Jenkins and Taber 1977; Komorita 1963; Komorita and Graham
1965; Lissitz and Green 1975; Matell and Jacoby 1971, 1972; Ramsay
1973). This is problematic because composite reliability is affected by
a number of factors, not just the reliability of measurement.

There is, however, a small literature that has focused on the reli-
ability of individual survey questions. Andrews and Withey (1976),
for example, compared 7- and 3-category response scales in the
measurement of subjective well-being, noting that 7-point scales
provide more sensitive indications of respondents’ feelings and have
higher reliabilities than do 3-point scales. Similarly, Andrews (1984,
p- 20) compared response scales with 2, 3, 4-5, 7, 9-19, and 20+
categories in terms of reliability, concluding that the quality of the data
improved with increases in response categories. Although reliabliity
generally increased with more categories, he also found that 3-category
scales were less reliable than scales with 2 or 4-5 categories.’ .

These findings are supported by other recent research as well.
Based on Heise’s (1969a) approach to reliability estimation using
3-wave panel data, my own research (Alwin 1992) found that for
attitude measures in the NES and the General Social Surveys, with the
one exception noted earlier (i.e., 3-category response scales), reliabil-
ity generally is higher for attitudes measured using more response
categories. These results are reproduced for 99 attitude measures in
these studies in Figure 1. These results clearly show that there is a
relationship between the number of bits of information conveyed by
a set of response categories and the reliability of attitude measure-
ment.® This is true, at least for 4 or more response categories. However,
in contradiction to the suggestion of information theory, reliability is
relatively higher when attitudes are assessing using 2-category rather
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than 3-category response scales. I argued that this is because 2-category
scales unambiguously assess attitude direction only, whereas 3-category
scales confuse direction, neutrality, and intensity (Alwin 1992). Reli-
ability improves using 4 or more categories because, I argued, these
scales provide for more accurate transmission of information. The rate
of increase in information transmitted with more categories occurs at
a decreasing rate, which appears also to be true of reliability.

The 9-category scales from the NES data shown in Table 2 are from
feeling thermometers of the sort depicted in the appendix, and thus the
comparison between 7- and 9-category scales is of critical importance
to our present set of concerns. In the research reported in the following,
I compare 7-category scales to 11-point feeling thermometers in the
measurement of life satisfaction. Clearly, the gain in reliability shown
in Figure 1 from 7- to 9-category scales is relatively small, but it does
conform to the prediction of the theory and was found for several
different sets of studies from the NES (the 1950s, 1970s, and 1980s
panels). On the basis of these findings for attitude measures, as well
as the information theoretic argument advanced heretofore, I hypothe-
size that 11-category measurement will be more reliable than 7-category
response scales in the measurement of life satisfaction.

However, the apparent advantages of reliability from higher order
scales may not be due entirely to increased precision of measurement.
Systematic errors may, in fact, contribute to these results (Alwin 1992,
p- 112). As Cronbach (1950) pointed out more than 45 years ago, an
exclusive concern with the reliability of measurement as a criterion
for evaluating the optimal number of response categories ignores the
possibility that some of the reliable variance is really “invalid” in the
sense that it represents something about respondents’ use of the scale.
The use of batteries of questions in survey questionnaires, all of which
use the same format, may encourage response sets and systematic
responding (see Alwin and Krosnick 1985). The use of greater num-
bers of response categories may provide more of a basis for such rating
biases in that more response categories allow for more idiosyncratic
use of rating scales by respondents, and this could result in higher
levels of reliability due to shared method variance. This may mean
that respondents’ ratings tend to fall within a restricted range of the
available scale points (Feather 1973), that there may be a tendency
toward differential anchoring at one extreme or the other (Hamilton
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1968), that individuals may interpret the meanings of judgment cate-
gories differentially (Cronbach 1946, 1950; Messick 1968), or that
subgroups may differ in the nature of their response sets (Cunningham, -
Cunningham, and Green 1977). Variations across persons in such
response tendencies lead to correlated response patterns, or what
Costner (1969) referred to as “differential bias,” producing spuriously
positive correlations among measures due to the common method of
measurement. As a consequence, it becomes important to attempt to
separate reliability into two components: reliable trait variation and
reliable method variation. This can be accomplished via methods
of MTMM design and analysis (see Alwin 1974; Andrews 1984,
Campbell and Fiske 1959; Saris and van Meurs 1980).

MEASUREMENT MODEL

One method that has been proposed for obtaining information on.
the interpretation of the reliability of measurement is based on
Campbell and Fiske’s (1959) famous MTMM matrix. This approach,
summarized by Alwin (1974) and Browne (1984), augments a basic
assumption of classical true score theory (Lord and Novick 1968) by
positing two sources of “true” variation in each measure, one repre-
senting trait variation and one representing method variation. A con-
firmatory factor analytic model for the MTMM matrix, attributable to
Joreskog (1971) and Werts and Linn (1970), has been developed for
this purpose. This model may be written as follows for a set of
measures in which each measure is a unique combination of a given
trait and a given method:

yi= AT+ AN + €,
where y; is the measure of the i® trait by the j method, 7, is the i* trait
factor being measured, 1), is the /* method factor measured, and g; is
the random error component associated with the measurement of a
particular combination of trait and method in y;. The A coefficients are
factor pattern coefficients, that is, regression coefficients linking the
y; measure to the i* trait and /* method factors. Following the termi-
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nology suggested by Heise and Bohrnstedt (1970), I refer to the
standardized A coefficient linking a given measure to reliable trait
variation (i.e., T,) as a validity coefficient and to the standardized A
coefficient representing reliable method variation (i.e., 1)) as an inva-
lidity coefficient. In other words, both valid and invalid sources of
variation contribute to reliability, and the purpose of this modeling
strategy is to separate these two components. Unless noted otherwise,
I discuss the standard form of the model throughout the remainder of
the article.

Given this model, along with the assumption that the three compo-
nents are independent, the observed variance of a particular measure
y; may be decomposed into components of reliability, validity, and
invalidity as follows:

— 22 2.2 2
o, =Aic; +Ao; + o,

where A7c? represents the estimated true trait variance in the variable
being measured, Ao, represents the estimated true variance due to the
method of measurement and 62 represents the estimated random
measurement error variance. Under this model, the reliability of a
given measure is equal to the sum of the true trait and method variance
expressed as a proportion of the total observed response variance.
Thus the decomposition of the population variance of a given measure
(i.e., a particular trait-method combination in some population of
interest) into components of reliability, validity, and invalidity can be
written as follows:

Validity Invalidity
——
& N N o
10=—t=—gte by
S % % G
2

Reliability ~ Unreliability

The objective of the following data analysis is to estimate the
reliability of measures and its components within methods of
measurement.
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DATA AND MEASURES

The primary results reported here consist of a comparison of 7- and
11-category rating scales in the measurement of life satisfaction. This
comparison is based on a 1978 national survey in which 17 domains
of life satisfaction were measured using these two types of rating
scales. The 1978 Quality of Life Survey consists of a probability
sample (N = 3,692) of persons 18 years of age or older living in
households (excluding those on military reservations) within the co-
terminous United States. Interviews were conducted during June
through August 1978. The original sample of approximately 4,870
occupied housing units, comprising two independently chosen multi-
stage area probability samples, was used to represent the noninstitu-
tionalized adult population of the United States. The overall comple-
tion rate was approximately 76%. Sampling and other procedural
details are given in Campbell and Converse (1980).

The design of this survey included multiple measures of several
domains of life satisfaction. This design permits the analysis of both
trait and method components of variation in each measure given that
each domain was assessed using multiple response formats (see Alwin
1989; Andrews 1984; Saris and van Meurs 1990). The following 17
domains of satisfaction were assessed: satisfaction with the respon-
dents’ community, neighborhood, place of residence (dwelling unit),
life in the United States today, education received, present job (for
those respondents who were employed), being a housewife (for un-
employed women respondents), ways in which to spend spare time,
personal health, family’s present income, standard of living, savings
and investments, friendships, marriage (for married respondents),
family life, self as a person, and life as a whole.” All of these measures
were assessed using both 7- and 11-point response scales. Three of
these domains—place of residence, standard of living, and life as a
whole—were rated using three separate scales. The three methods
used were (a) a 7-point satisfied-dissatisfied scale, (b) a 7-point
delighted-terrible scale, and (c) an 11-point feeling thermometer. The
order of presentation of measurement approaches was, unfortunately,
the same across topics and across respondents. This confounds ques-
tion context and measurement format, and the possibility of respon-
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dent conditioning could affect the results. Also, the methods of mea-
surement differed in the extent of verbal labeling of response options.
The 7-point satisfied-dissatisfied scale labeled only the end points and
the midpoint, the 7-point delighted-terrible scale presented a fully
labeled set of response options, and the 11-point feeling thermometer
labeled only the end points (in contrast to that shown in the appendix).
Thus the issues of number of scale points and extensiveness of verbal
labeling also are confounded in the results presented in the following.
It is nonetheless worth devoting attention to these data given the
potential contribution to knowledge about the link between reliability
and number of response categories. I return to a consideration of these
issues, however, in the discussion and interpretation of the results.

RESULTS

The data described in the preceding section were analyzed using
the LISREL computer program (Jéreskog and Sérbom 1986). The
covariance matrix among the variables was analyzed using the model
described earlier, wherein the sample response variances of the vari-
ables were partitioned into three parts: (a) reliable trait variance, (b)
reliable method variance, and (c¢) unreliable variance. Because, as
noted earlier, some of the satisfaction questions were asked only of
subsets of the sample (specifically those employed [job satisfaction],
those doing housework [housework satisfaction], and those married
[marital satisfaction]), it was necessary to explore several sets of
results. I first estimated the model for the total sample for those
questions asked of everyone. The results for such questions are based
on the total sample.? Then I performed parallel analyses for all ques-
tions asked of the married subsample, all questions asked of the
employed subsample, and all those asked the housework question. I
used the results from these subsamples to report the coefficients for
the measurement of job, marital, and housework satisfaction. A de-
tailed comparison of the results for the other items in these subgroups
indicated virtually identical patterns to what is reported for the total
sample. I therefore feel comfortable with the coefficients presented
subsequently as representative of the measurement quality of 7- and
11-point scales across these 17 domains.
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TABLE1: Reliability, Validity, and Invalidity of Life Satisfaction Measures: 1978 Quality
of Life Survey (N = 3,692)

7-Point 7-Point Delighted- 1-point
Satisfaction Scale Terrible Scale Thermometer

Concept p Ag Ay p Ag Aq P A¢ -

Community 681 774 290 J70 674 577
Neighborhood 765 816 312 .891 .648 685
Dwelling 676 762 289 a56 377 375 794 761 447
United States 455 613 295 551 686 292
Education 447 592 328 987 963 254
Health 526 709 246 1.056 1.012 208
Time 582 612 465 756 800 336
Friends 533 656 346 734 765 365
Family 537 656 346 785 845 264
Income 673 698 442 .820 860 .386
Standard of living 697 681 489 732 643 559 791 807 365
Savings 78 773 403 : 814 856 277
Life 619 635 497 579 628 431 741 812 285
Self 608 .698 394 768 845 224
Job 619 772 165 882 900 341
Housework 564 702 296 853 922 036
Marriage 608 759 233 886 941 .089

Table 1 presents a summary of the model estimates. Three coeffi-
cients are presented for each trait/method combination: (a) the esti-
mated reliability for each item, (b) the coefficient of validity (the
standardized factor pattern coefficient linking that item to the trait
factor in question), and (c) the coefficient of invalidity (the stan-
dardized factor pattern coefficient linking that item to the method
factor involved). In the table, these are denoted as p, A,, and 7»,,,
respectively.

The key results indicate that in the comparison between 7- and
11-point scales, the latter have higher reliabilities in every case. This
strongly supports the hypothesis, based on information theory, that
questions with more response categories permit the transmission of
information more reliably. Moreover, in 14 of 17 cases, 11-point scales
have higher validity coefficients, indicating that traits measured using
more response categories are more highly correlated with the under-
lying trait than is the case with those measured by 7-point scales.
Finally, in all but 5 of the 17 cases, the 11-point scales clearly have
lower coefficients of invalidity, indicating that they are affected less,
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rather than more, by method variance. This runs counter to the hy-
pothesis suggested earlier, which argued that questions with more
response categories are more vulnerable to the effects of systematic
response error such as response sets. The results decidedly support the
use of 11-point scales over 7-point scales in the measurement of life
satisfaction.

DISCUSSION AND CONCLUSIONS

The results reported here represent an improvement over previous
approaches in several respects. First, this investigation has focused on
the reliability of single survey questions and has avoided the complexi-
ties involved in formulating this set of issues within the framework of
internal consistency estimates of reliability (e.g., coefficient alpha),
which depend not only on the extent of item-level reliability but also
on the number of items and the unidimensionality of scale components
(Cronbach 1951). Second, this study has made the comparison of
response scale length with respect to one domain of content, self-
assessed satisfaction with various aspects of life, and has not con-
founded the assessment of the relation between the number of re-
sponse categories and reliability with the types of concepts being
measured (cf. Andrews 1984). Third, although this study has com-
pared only two scale lengths, 7 and 11 categories, the comparison
focuses on a critical issue in the debate about whether it is efficacious
to extend more traditional approaches. The 7-category scale is by far
the longest type of response scale used in most survey measurements
of subjective variables. Scales with more than 7 categories may be
impractical in many situations, and there is an issue of whether such
decisions can be justified in terms of reliability of measurement. Of
course, the choice of response scales also should be based on construct
validity, and the theoretical appropriateness of a particular type of
measure may be an overriding concern. Increasingly, matters of prac-
tical significance are important given the relationship of survey costs
to the amount of information obtained in surveys.

As noted earlier, there are two methodological issues that detract
from the clarity of these results. The first is that the order of presenta-
tion of measurement forms was the same across topics across respon-
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dents. The 7-point satisfaction scales were given first, the thermome-
ters were given second (somewhat later in the questionnaire), and the
delighted-terrible scales were given last (near the end of the question-
naire). The nonbalanced nature of the design does not permit distin-
guishing between form of measurement and measurement context in
that there may be some form of conditioning effect. For example,
respondents may have the answers to the earlier questions still rela-
tively available in memory, and this may affect their responses on the
later tasks, namely the thermometer. This would work to increase the
true correlations among measures in the monotrait-heteromethod
block, and the net result would be stronger trait correlations for the
later set of measures and less influence of method factors. However,
in this case the very last set of measures employed are the 7-point
delighted-terrible scales, and the hypothesis is disconfirmed in that
case; that is, they do not have lower method components or higher
validity coefficients. In light of this evidence, this explanation for our
main results hardly seems credible.

A second problem of interpretation in this study involves the fact
that the three forms of measurement included different degrees of
labeling. The 7-point satisfied-dissatisfied scale labeled the end points
and midpoint, the 11-point thermometer labeled only the end points,
and the 7-point delighted-terrible scale presented a fully labeled set
of response options. There clearly is confounding between the number
of response categories and the nature of the verbal labels attached.
However, within the present context, it is extremely difficult to sort
out. Past research may be the only basis for guidance. Past research,
however, has shown that the extensiveness of labeling does not appear
to be related to the reliability of measurement (Alwin and Krosnick
1991; Andrews 1984).

If these alternative explanations can be ruled out in the present case,
then the results suggest that in the measurement of satisfaction with
various domains of life, 11-point scales clearly are more reliable than
comparable 7-point scales. Moreover, measures involving 11-point
scales have higher correlations with underlying trait components and
lower correlations with method components underlying the measures.
In addition to being more reliable, then, 11-point scales are no more
vulnerable to response sets, as conceptualized here in terms of shared
method variance, when compared to 7-point scales. These findings
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support the conclusion that questions with more response categories
may be preferable to those with fewer response categories, when
feasible, in that they produce measures that are both more reliable and
more valid. Reductions in measurement errors in this sense can result
in more powerful statistical decision making, less biased correlation
and regression estimates, and greater confidence in the usefulness of
the data.

APPENDIX
Example of the Michigan Feeling Thermometer

Id like to get your feelings toward some of our political leaders and other people
who are in the news these days. I'll read the name of the person and I'd like you to
rate that person using this feeling thermometer. You may use any number from O to
100 for a rating. Ratings between 50 and 100 degrees mean that you feel favorable
or warm toward the person. Ratings between 0 and 50 degrees mean that you don’t
feel too favorable toward the person. If we come to a person whose name you don’t
recognize, you don’t need to rate that person. Just tell me and we’ll move on to the
next one. If you do recognize the name, but don’t feel particularly warm or cold toward
the person, you would rate that person at the 50-degree mark.

— 100° Very warm or favorable feeling

— 85° Quite warm or favorable feeling

— 70° Fairly warm or favorable feeling

— 60° A bit more warm or favorable than cold feeling
— 50° No feeling at all

— 40° Abit more cold or unfavorable feeling

— 30° Fairly cold or unfavorable feeling

— 15° Quite cold or unfavorable feeling

O— 0°  Very cold or unfavorable feeling
— Don’t recognize name

NOTES

1. It is important to distinguish between ratings and rankings in this context, both because
of their inherent differences and because ratings are far more pervasive in surveys. In contrast
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to ratings, rankings ask respondents to order a set of objects or their attributes according to some
criterion of preference or judgment (see Alwin and Krosnick 1985).

2. There is some confusion among practitioners as to what constitutes a Likert-type scale.
Some use this term to refer to any agree-disagree format (e.g., Converse and Schuman 1984;
Schuman and Presser 1981). Likert (1932) actually used a 5-category agree-disagree scale
including a “neutral” point and the explicit offering of a don 't know response.

3. It is noteworthy in this regard that one of the most widely used attitude surveys in the
social sciences, the General Social Survey (GSS) (Davis and Smith 1995), relies heavily on 2-
and 3-category scales. The National Election Study (Center for Political Studies 1994), by
contrast, primarily uses 7-category scales and feeling thermometers.

4. This method has broad appeal and certainly is not limited to Michigan surveys. I refer
here to the Michigan studies in part because of their visibility and in part because this
measurement approach distinguishes them from other prominent surveys, for example, the GSS
(Davis and Smith 1995).

5. Unfortunately, although Andrews’s (1984) analysis represents an important set of find-
ings, his results with respect to number of response categories may be less informative for present
purposes than might otherwise be desirable. Andrews analyzed a pool of survey questions
measuring a wide range of content including subjective variables as well as reports of factual
content (e.g., number of days per month on which certain behaviors occurred). The obvious
linkage between behavioral versus subjective content and the tendency for greater numbers of
response categories to be used with behavioral reports may, therefore, confound content with the
number of response categories in assessing reliability.

6. “Bits of information” is computed as follows: H = logs(x) = In(x)/In(2). See Woelfel and
Fink (1980, pp. 20-21).

7. Full details on the wording and presentation of these measures, along with the correlation
matrices and setup files, can be obtained from the author on request.

8. The estimated likelihood ratio statistic, Lz, for this model is 1,800.7 with 309 degrees of
freedom. Because it is directly dependent on the sample size, this statistic cannot be used to
evaluate the fit of the model. Even trivially different models would be rejected because of a
highly significant difference on the x2 probability distribution. The Bentler and Bonett (1980)
normed fit index (NFI) permits the comparison of models free of the influence of sample size
(see Alwin 1988). The NFI for the present model equals .97 compared to an NFI of .89 for a
model that excludes the method factors (L2 =6,764.97 with 465 degrees of freedom). Thus the
proposed model is considered to reflect a more than adequate fit to the data. Clearly, use of some
of the 309 degrees of freedom to alter the model to achieve a better fit to the data is possible, but
the comparative fit of the model can hardly be improved, and it is extremely doubtful that such
model modifications would change the basic results reported.
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