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Abstract

With the increasing use of smartphones in web surveys, considerable efforts have been devoted to
reduce the amount of screen space taken up by questions. An emerging stream of research in this
area is aimed at optimizing the design elements of rating scales. One suggestion that has been made is
to completely abandon verbal labels and use only numeric labels instead. This approach deliberately
shifts the task of scale interpretation to the respondents and reduces the information given to them
with an intention to reduce their response burden while still preserving the scale meaning. Following
prior research, and by drawing on the established model of the cognitive response process, we
critically tested these assumptions. Based on a web survey experiment, we found that omitting
verbal labels and using only numeric labels instead pushed respondents to focus their responses on
the endpoints of a rating scale. Moreover, drawing on response time paradata, we showed that their
response burden was not reduced when presented with only numeric labels; quite the opposite was
the case, especially when respondents answered the scale with only numeric labels for the first time,
which seemed to entail additional cognitive effort. Based on our findings, we advise against using only
numeric labels for rating scales in web surveys.

Keywords
response styles, satisficing, data quality, attitude scales, paradata, web surveys

Previous research shows that the design of rating scale labels may substantially influence the way in
which respondents answer survey questions. In general, the numeric and verbal labels assigned to
each response option may help respondents interpret a rating scale and clarify the meaning of a
survey question (Krosnick et al., 2005; O’Muircheartaigh et al., 1995; Schwarz & Hippler, 1995;
Schwarz et al., 1991). For instance, Alwin and Krosnick (1991) and Krosnick (1991) report a higher
reliability of answers to rating scales when fully labeled scales with verbal labels are used in
comparison to scales with numeric labels with verbally labeled endpoints only. Obviously, the use
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of numeric scale labels can result in diverging interpretations of scale meaning, which in turn leads
to between-respondent differences in response behavior and quality.

As web surveys grew more important in survey research, experimental studies were conducted to
identify the effects of rating scale design decisions on the cognitive response process. Regarding
rating scale labels, these studies established heuristics on which respondents rely when interpreting
scales (e.g., Tourangeau et al., 2004) and a hierarchy of cues that are of relevance in this context with
verbal information taking precedence over numeric information (Toepoel & Dillman, 2011; Tour-
angeau et al., 2007). These studies suggest that the use of fully labeled scales with verbal labels eases
the interpretation of scale meaning for respondents, so verbal labels should be preferred over
numeric labels. Based on an eye-tracking study, Menold (2020) added further support to these
findings by reporting that it is “more difficult for the respondents to map their responses onto the
response categories with the numeric than with the verbal rating scales” (p. 22).

With the recent development of high Internet and smartphone penetration rates in many countries
(Fuchs & Busse, 2009; Mohorko et al., 2013; Poushter, 2016), the use of smartphones to complete
web surveys also has increased (e.g., Gummer et al., 2019). As a consequence, it has become
increasingly important to design web surveys in such a way that device effects on response behavior
and data quality are minimized (Antoun et al., 2017; Couper & Peterson, 2017; Keusch & Yan,
2017; Lugtig & Toepoel, 2016; Mavletova, 2013). In this context, the discussion about replacing
verbal labels with numeric labels in rating scales has resurfaced as a way to reduce the space that
questions occupy on the smartphone screen. Thomas and Barlas (2018, 2019) proposed stripping
rating scales down by using only numeric labels for all response options and even omitting verbal
endpoint labels. This approach rests on the assumption that respondents can adequately interpret the
meaning of numeric labels and thus provide reliable and valid responses more quickly than when
presented with scales with verbal labels. The use of only numeric labels can be considered a logical
consequence and continuation of previous efforts to fit questions on smaller screens. Advocates of
this perspective find that replacing verbal labels with only numeric labels is appealing mainly for
two reasons. First, rating scales with only numeric labels take up less space on a screen, which makes
it easier to display questions on a small screen, for instance on smartphones. Second, the use of only
numeric labels instead of verbal labels reduces the amount of verbal information that a respondent
must read to grasp the meaning of the rating scale, which is reasoned to make the cognitive response
process faster and reduce the response burden.

However, based on previous research on rating scale designs (e.g., Schwarz & Hippler, 1995;
Schwarz et al., 1991; Tourangeau et al., 2007), we remain skeptical whether abandoning verbal
labels and instead using only numeric labels will not adversely affect response behavior and quality
by making the cognitive response process more difficult for respondents. This is to be expected,
especially when it involves more complex attitudinal items (compared to few-word items as in the
examples of Thomas and Barlas, 2018, 2019).

To investigate whether it is feasible to use a rating scale with only numeric rather than verbal
labels, we conducted a survey experiment in which we systematically varied the scale labeling and
examined the effects with regard to the various indicators of response behavior and quality. In the
following sections, we present our hypotheses, the data and methods we used, and our results. We
then close with concluding remarks and suggestions for future research.

Hypotheses

The established model of the cognitive response process (e.g., Tourangeau et al., 2000) differentiates
between four steps that a respondent has to process through when answering a survey question: (1)
comprehending the question meaning, (2) retrieving the relevant information, (3) forming a judg-
ment, and (4) mapping the answer to the response options.
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With respect to rating scales with verbal labels, respondents can directly deduce the meaning of
the verbally labeled response options and map their answers to one of these. In contrast, “numbered
scale points have no inherent meaning” (Krosnick & Fabrigar, 1997, p. 149). Thus, when using only
numeric labels, respondents must first create a verbal equivalent for each response option before
they can match these “translations” to their mental judgment. This additional interpretation require-
ment complicates the cognitive processing of rating scales with only numeric labels and increases
the required cognitive effort (Krosnick & Fabrigar, 1997; Krosnick et al., 2005).

Moreover, when respondents interpret the meaning of a rating scale that has no verbal labels, the
endpoints are deemed an important source of information since the numeric values alone have no
clear meaning without knowledge of their range. Thus, for respondents, endpoints are anchors or
reference points for interpreting the intermediate response options and mapping answers accord-
ingly (Tourangeau et al., 2004, 2007). Two effects can be expected. First, respondents’ cognitive
effort is increased since they first must relate the individual scale points to each other before
making a meaningful interpretation of the entire scale. Second, it can be assumed that the end-
points are more prevalent in the interpretation process of respondents, so they can reduce the
ambiguity of intermediate response options, and thus, the endpoints are more central in importance
when a rating scale with only numeric labels is presented compared to a rating scale with verbal
labels. Therefore, the reduction of the amount of verbal information in rating scales with only
numeric labels may enable respondents to read a question faster (Menold, 2020; Menold et al.,
2014; Thomas & Barlas, 2018, 2019). However, due to the lack of information in scales with only
numeric labels, respondents’ interpretation of the meaning of the scale will be more difficult and
time-consuming and thus more burdensome.

According to satisficing theory (Krosnick, 1991, 1999), respondents try to reduce their response
burden by using various cognitive shortcuts. By skipping one or more steps of the cognitive
response process, they aim at a satisfactory answer without overdoing the cognitive effort. This
finding is in line with the conclusion drawn by previous studies that suggest “that if no verbal or
numerical labels are used, respondents become more susceptible to hints and thus more inclined to
use other heuristics [ . . . ] to arrive at acceptable answers” (Moors et al., 2014, p. 374). Satisficing
response behavior associated with lowered data quality as a consequence of skipping one or more
steps of the cognitive response process can take various forms (Krosnick, 1991, 1999; Tourangeau
et al., 2000).

First, acquiescence is a respondent’s tendency to agree with statements independently of their
content (e.g., Paulhus, 1991; Rammstedt et al., 2017). Among other behaviors, acquiescence is
considered especially likely with respect to issues about which respondents are uncertain (Baum-
gartner & Steenkamp, 2001), or when the items are ambiguous and vague in content (Weijters et al.,
2013). Moreover, acquiescence increases with the cognitive load; this is in case respondents are
required to divide their attention (Cabooter, 2010; Knowles & Condon, 1999).

Second, extreme responding is a respondent’s tendency to choose one of the extreme endpoints of
the rating scale regardless of the content of the statements (Paulhus, 1991). Among other influencing
factors, an extreme response is less likely with verbally labeled scales, which provide respondents
with a higher perceived meaning and salience of all response options (Weijters et al., 2010).

Third, midpoint responding refers to the respondent’s tendency to use the midpoint of a rating
scale regardless of item content. Similar to extremity, midpoint responding is less likely when all
response options are verbally labeled and thus easier for respondents to interpret (Weijters et al.,
2010). Midpoint responding is negatively correlated with extreme responding (Baumgartner &
Steenkamp, 2001; He et al., 2014).

Fourth, item nonresponse occurs when responses to one or more items are missing, which may be
due to respondents’ deliberate decisions to reduce the extent of their response burden (Beatty &
Herrmann, 2002; Krosnick et al., 2002). These respondents skip parts of their cognitive response
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process or at least the step of mapping their answer to the response scale by not providing an answer.
Item nonresponse is especially likely for items that are considered difficult due to the question
content or the complex question format (Dixon & Tucker, 2010).

Fifth, nondifferentiation is a respondent’s tendency to first select the answer that seems satis-
factory and then anchor all subsequent responses to that first answer, which results in the selection
of the same or nearly the same response options to answer a set of rating scale items, rather than
making use of the full range of response options (cf. McCarty & Shrum, 2000; RoBmann et al.,
2018). Often, only a few response options are selected that are very close to each other (e.g., “fully
agree” and “rather agree”), although nondifferentiation also can mean limiting the selection to a
few response options that are at a maximum distance from each other (e.g., “fully agree” and “not
at all agree”).

Based on the model of the cognitive response process, we hypothesized:

Hypothesis 1 (H1): Rating scales with only numeric labels are associated with a higher
likelihood of cognitive shortcuts than rating scales with verbal labels due to the greater
cognitive effort involved with answering scales with only numeric labels.

With respect to the different aspects of response behavior previously outlined, we put forward the
following specific hypotheses:

Hypothesis 1.1 (H1.1): Using only numeric labels instead of verbal labels will increase the
likelihood of acquiescent responding.

Hypothesis 1.2 (H1.2): Using only numeric labels instead of verbal labels will increase the
likelihood of extreme responding.

Hypothesis 1.3 (H1.3): Using only numeric labels instead of verbal labels will increase the
likelihood of midpoint responding.

Hypothesis 1.4 (H1.4): Using only numeric labels instead of verbal labels will increase the
likelihood of item nonresponse.

Hypothesis 1.5 (H1.5): Using only numeric labels instead of verbal labels will increase the
likelihood of nondifferentiated responding so that fewer of the available response options are
used.

Previously, we argued that we expect that using rating scales with only numeric labels will lead
to an increased response burden. Response times frequently are used as a measure for how
burdensome answering a question is for respondents and how much effort they devote to the
answering process (Greszki et al., 2015; Zhang & Conrad, 2014). We concur that it would be
faster to read the digits in only numeric labels compared to the text in verbally labeled scales.
However, as indicated previously, we assume that using a scale with only numeric labels will
increase the complexity of a respondent’s interpretation task. Accordingly, the potential time
savings due to less verbal information are eliminated by the additional “translation effort” and
the need to interpret the individual response options in relation to each other in scales with only
numeric labels. Consequently, we hypothesized:

Hypothesis 2 (H2): Rating scales with only numeric labels will not lead to time savings
compared to rating scales with verbal labels.

To evaluate the robustness of the potential effects of different scale labels on response behavior
and quality, we varied other relevant scale characteristics that had been shown to impact response
behavior in previous research. Our aim was to test whether effects occurred not only in one specific
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scale design in which we varied the use of numeric and verbal labels but also across different designs
of the same scale. We varied two additional scale characteristics—scale specification and scale
orientation—which both can influence the interpretation of response scales and thus may interact
with the effects of scale labeling.

Scale specification is a design decision that determines whether the question stem and response
options are generic (agree—disagree) or tailored (construct-specific) for each item of a rating scale
(e.g., Hohne et al., 2018; Saris et al., 2010). For example, in a generic case that asks about the
importance of tasks at work, one might present a statement about the importance of a task and
provide a scale ranging from agree to disagree. When using construct-specific scales, one might ask
about the importance of a task and provide a scale ranging from important to unimportant. Con-
cerning response quality, previous research has shown that responses to construct-specific scales are
of comparable or even higher quality than responses to items with agree—disagree scales (Hanson,
2015; Hohne et al., 2018; Lelkes & Weiss, 2015; Liu et al., 2015). Moreover, construct-specific
scales take longer to complete, which suggest a more conscientious cognitive processing compared
to that involved with agree—disagree scales (H6hne et al., 2018). Similarly, based on an eye-tracking
study, Hohne and Lenzner (2018) showed that respondents expend more cognitive effort in pro-
cessing response options when a construct-specific scale is used. With regard to previous research,
we expect respondents to invest more effort when answering construct-specific compared to agree—
disagree scales. Especially with respect to scales with only numeric labels that are construct-
specific, we assume that respondents would invest high cognitive effort when answering without
shortcutting the response process.

Scale orientation is a design decision that determines the order in which the response options are
presented in a rating scale (e.g., Krebs & Bachner, 2018; Yan & Keusch, 2015). For instance, rating
scales might be ordered in incremental or decremental order: low to high, high to low, disagree to
agree, agree to disagree, and so on. Previous research has hinted at differences in response behavior
depending on the particular order of response options (Hofmans et al., 2007; Krebs & Bachner,
2018; Yan & Keusch, 2015). As argued previously, we assume that respondents draw on information
provided by the response scale. With respect to scales with verbal labels, the information provided
easily reveals which scale endpoint resembles the “high” or “low” end of a scale (i.e., start and
endpoint). With respect to scales with only numeric labels, we assume that the interpretation task is
more complex. In contrast to scales with verbal information, the numeric value of a scale endpoint
does not provide information regarding whether this response option is the start or end of the scale.
When only numeric labels are provided, respondents must compare the numeric values to each other
to deduce their meaning. Consequently, we assume that scale orientation affects the interpretation of
scales, presumably differently when using only numeric labels compared to using verbal labels.

Data and Method
Sample

We used data from an experiment embedded in a web survey that was conducted in October 2018
with quota-sampled panelists from a large German online access panel. Quotas on age, sex, and
education were set to resemble distributions of the last German census. 5,563 panelists were invited
of which 824 were screened out and 238 broke off, which resulted in a final sample of 4,371 cases
with a participation rate of 92% (American Association for Public Opinion Research, 2016) and a
break-off rate of 5% (Callegaro & DiSogra, 2008). Our questionnaire featured a variety of questions
regarding political behavior and attitudes and took an average of 21.7 min to complete (Mdn = 18.7).



1008 Social Science Computer Review 39(5)

Table I. Rating Scale Characteristics in the 2 x 2 x 2 Between-Subjects Design (Example Item).

Agree—disagree It is very important for me to decide for myself how | do my work.

Verbal Positive—negative Negative—positive

O Fully agree O Not at all agree

O Rather agree O Rather not agree

O Reasonably agree O Reasonably agree

O Rather not agree O Rather agree

O Not at all agree O Fully agree
Numeric High—low Low-high

O +4 o0

O +3 O +I

O +2 O +2

O +lI O +3

o0 O +4

Construct-specific How important is it for you to decide for yourself how you do your work?

Verbal Positive—negative Negative—positive

O Very important O Not at all important

O Rather important O Rather not important

O Reasonably important O Reasonably important

O Rather not important O Rather important

O Not at all important O Very important
Numeric High—low Low-high

O +4 oo

O +3 O +I

O +2 O +2

O +I1 O +3

00 O +4

Experimental Design

Our experimental question was a 10-item battery comprising items adapted from the German version
of the Achievement Motivation Inventory designed by Schuler et al. (2004). More information on
the items is provided in Appendix A. We presented the items in an item-by-item format (i.e., all
items were presented individually on the same screen, and the response options for each item were
repeated). We vertically aligned the 5-point unipolar rating scales. We randomly assigned respon-
dents to experimental groups by three factors with two dimensions each: verbal versus only numeric
labels, agree—disagree versus construct-specific response options, and positive to negative versus
negative to positive/high to low versus low to high response option order. Table 1 provides examples
for all experimental groups. This full-factorial 2 x 2 x 2 between-subjects design resulted in eight
experimental groups, each having a sample size of approximately 545 respondents.

Response Behavior and Quality Indicators

With respect to H1, we computed a set of indicators that described different aspects of response
behavior and quality. We calculated all the indicators based on the 10-item battery for each respon-
dent individually.

Acquiescence. We computed the share of agreeing answers to the 10-item battery (i.e., fully agree,
-+4). This indicator takes values between [0; 1]. The interpretation of the acquiescence indicator as a
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share is straightforward. For instance, a value of .5 indicates that 50% of the answers made by a
respondent were in agreement with the statements of the 10-item battery.

Extremity. Again, we relied on the share of responses on the endpoint response options of the 10-item
battery per respondent (i.e., fully/not at all agree, +4/0). This indicator takes values between [0; 1]
and can be interpreted as illustrated above.

Midpoint responding. We calculated the share of answers on the midpoint response options of the 10-
item battery per respondent (i.e., reasonably agree, +2). Again, the indicator takes values between
[0; 1] and can be interpreted accordingly.

Item nonresponse. We did not force respondents to answer, and they were free to skip items. As
before, this indicator denotes the share of missing answers in the 10-item battery in the range of [0;
1] per respondent.

Nondifferentiation. We applied two different indicators to account for nondifferentiation. First, we
examined the coefficient of variation measured as the distance between the scale points used in the
10-item battery (McCarty & Shrum, 2000). This indicator is defined as the standard deviation of a
respondent’s answers to an item battery and takes values in the range [0; 2] in our 10-item, 5-point
rating scale. A value of 0 indicates straightlining (i.e., perfect nondifferentiation by giving the same
answer to all items in a battery), whereas higher values indicate a greater variation between
responses to a rating scale. Second, we calculated p which measures how many different scale
points a respondent selected when answering a set of rating scale items (Krosnick & Alwin, 1988;
McCarty & Shrum, 2000). p takes values between [0; 1]. Again, a value of 0 indicates straightlining,
whereas higher values indicate that a respondent selected a higher number of different response
options to answer a rating scale.

With respect to H2, we were interested in gauging the response burden operationalized as the time
respondents spent on comprehending and answering the 10-item battery. Therefore, we relied on
client-side time stamps captured by the Embedded Client Side Paradata script (Schlosser & Hoéhne,
2018). We computed two different response time indicators as proxy for the response burden.

Response time. To gauge the cognitive response process as a whole, we relied on the total time
respondents spent on answering the 10-item battery. Time stamps used in our study were captured in
milliseconds, but in the analyses, the response times were shown in seconds. To exclude outliers
from our analyses, we coded all response times ¢#; to missing, which were above the commonly used
criterion of 7+ 2SD(¢). For analytical purposes, we used the logarithm of the cleaned response
times, which reduced the skewness to —.14.

Time until the first click. We used the time until the first click to answer the 10-item battery, which we
also measured in milliseconds. This indicator describes the time that respondents spent reading the
question, comprehending its meaning, and mapping their answer to the response options for the first
time. In our view, this time is indicative of the differences in the effort necessary to interpret the
meaning of the scale labels as a prerequisite for matching respondents’ interpretations with their
mental judgments. Again, we omitted outliers with the same procedure as indicated previously and
used the logarithm of the cleaned response times (in seconds) to reduce the skewness to —.04.
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Method

For each of the eight indicators, we fitted separate ordinary least squares regressions with the
respective indicator as a dependent variable. Regressions were based on the full sample (N =
4,371), and we added dummy variables for all eight experimental groups (each around n = 545).
Regression outputs are provided in Appendix B, Table B1. We computed Wald tests to gauge
whether experimental groups differed with respect to specific response behavior indicators (i.e.,
we tested the regression parameters for significant differences). Per model, we compared each of the
eight experimental groups to the remaining seven groups (i.e., 28 Wald tests per model). We report
selected tests in the “Results” section, and we present all tests in Appendix B, Tables B2—B9.

Since we employed a 2 x 2 x 2 experimental design to control the robustness of our findings, we
compared the effect of using a rating scale with only numeric labels instead of verbal labels in four
instances (i.e., across the two additional experimental factors). Accordingly, to test our hypotheses,
we tested regression parameters for differences per response behavior indicator 4 times. We assumed
an effect was robust if it was significant across all four tests. For example, when assessing H1.1, we
tested for the significance of differences in acquiescence between:

e Only numeric labels versus verbal labels, both with agree—disagree response options and a
positive to negative (high to low) response option order;

e Only numeric labels versus verbal labels, both with agree—disagree response options and a
negative to positive (low to high) response option order;

e Only numeric labels versus verbal labels, both with construct-specific response options and a
positive to negative (high to low) response option order;

e Only numeric labels versus verbal labels, both with construct-specific response options and a
negative to positive (low to high) response option order.

Then, we utilized the remaining Wald tests to investigate the potential interaction effects of scale
labeling with scale orientation and scale specification.

To ease the interpretation and comparability of our findings, we present plots with predicted
values and confidence intervals. We estimated the predicted values based on the regression models
for each response behavior indicator, which can be interpreted accordingly. For instance, a predicted
value of .5 in extremity for an experimental group means that the respondents in this group have an
average share of 50% answers based on the scale endpoints. Note that confidence intervals of the
predicted values do not necessarily represent significant differences between parameters and should
not be interpreted in this way (e.g., Knol et al., 2011; Schenker & Gentleman, 2001). With respect to
hypothesis testing, we refer readers to the tests discussed above.

Results

HI stated that the use of rating scales with only numeric instead of verbal labels would foster the
likelihood of cognitive shortcuts. Figure 1 presents the predicted values for acquiescent and extreme
responding by experimental group. When comparing the rating scales with numeric and verbal
labels, we did not find a consistent pattern regarding acquiescence. The difference between scales
with only numeric versus verbal labels was not significant for agree—disagree scales (both Wald tests
p > .05), whereas for construct-specific scales, we found respondents to be more likely to acquiesce
when using only numeric instead of verbal labels (both Wald tests p < .05), irrespective of the
response option order. Based on these findings, we rejected H1.1.

In contrast, looking at the extent of extremity, we found a consistent effect of using numeric
instead of verbal labels. Respondents answering rating scales with only numeric labels were more
likely to choose one of the endpoints compared to those who were presented with scales with verbal



Gummer and Kunz 1011

Ta)

A
0
=z

®
®
[

(‘fj. -
O
— ®

Content:
@ predicted values

F——  95% confidence intervals

Experimental groups:
verbal, agree—disagree, positive—negative

2
!

verbal, agree—disagree, negative—positive

numeric, agree—disagree, high—low

Share of extremity
5

numeric, agree—disagree, low—high

Share of acquiescence
4

verbal, construct—specific, positive—negative
verbal, construct—specific, negative—positive

numeric, construct—specific, high—low

[ R Y N N

numeric, construct—specific, low—high

15

Figure |. Predicted values of acquiescence and extremity across experimental groups.

labels (four of four Wald tests p < .05). This effect was robust with respect to the other scale
characteristics that we varied in our experiment, and thus, we interpret our findings to support
H1.2. In combination with our finding that respondents were not consistently more likely to
acquiesce regardless of whether the rating scale used only numeric or verbal labels, we found that
respondents increasingly used both endpoints of the rating scale when only numeric labels were
presented.

Related to midpoint responding, we found that respondents who answered scales with only
numeric labels were less likely to use the middle response option compared to those who answered
scales with verbal labels (Figure 2). Differences in midpoint responding were robust and appeared
independent from scale specification and scale orientation (four of four Wald tests p < .05).
Although these findings were opposite to H1.3, given previous research that showed a negative
correlation between midpoint and extreme responding (Baumgartner & Steenkamp, 2001; He et al.,
2014), these findings were consistent with our earlier findings that respondents focused their
answers more on the endpoints of the response scales. It seems that endpoints were a more prevalent
anchor than midpoints when respondents were presented with scales with only numeric labels.

With respect to item nonresponse, we did not find consistent significant differences between
respondents’ use of scales with only numeric versus verbal labels (three of four Wald tests p > .05).
We found a significant difference only when respondents answered construct-specific scales with a
response option order from positive to negative/high to low (F = 4.255, p <.05). Given this finding,
we rejected H1.4.

With respect to the two indicators of nondifferentiation (Figure 3), the coefficient of variation
consistently indicated more differentiated responses to rating scales with only numeric compared to
verbal labels (four of four Wald tests p < .05). This finding can be explained easily by the more
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Figure 2. Predicted values of midpoint responding and item nonresponse across experimental groups.

frequent use of the two endpoints of the rating scale when only numeric labels were provided, which
maximized the distance between responses and thus the coefficient of variation. We found this
pattern to be independent of scale specification and scale orientation. Yet, Wald tests showed that
the coefficient of variation was generally lower if construct-specific scales were used (four of four
Wald tests p < .05). With regard to our second measure of nondifferentiation p, which reflects the
extent to which different response options were used to answer the rating scale, we did not find
consistent differences between scales with only numeric and verbal labels (three of four Wald tests p
> .05). We found a significant difference (F = 4.809, p < .05) only when respondents answered
agree—disagree scales ranging from positive to negative/high to low. Considering both indicators of
nondifferentiation, we rejected H1.5. Respondents who answered a rating scale with only numeric
labels were more likely to select response options that were as far apart as possible (i.e., endpoints).
However, they were not more inclined to use the full range of response options compared to
respondents who answered a scale with verbal labels.

Overall, based on the six indicators of response behavior described previously, the results with
respect to H1 were mixed.' Two findings that were consistent across all experimental groups showed
that respondents who answered the 10-item battery based on a rating scale with only numeric labels
were more likely to rely on the endpoints of the scale and less likely to select the middle response
option compared to those who answered scales with verbal labels. We did not find clear differences
in nondifferentiation and item nonresponse. For acquiescence, we found an interaction with scale
specification. With respect to construct-specific scales, acquiescent responding differed according to
whether these scales were labeled with only numeric or verbal labels.

H2 stated that the use of rating scales with only numeric labels would not lead to time savings
compared to using rating scales with verbal labels. As depicted in Figure 4, we did not find
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Figure 3. Predicted values of nondifferentiation across experimental groups.

consistent significant differences in the overall time that respondents required to answer the 10-item
battery (three of four Wald tests p > .05). This finding is line with our expectation that, on the one
hand, reducing the amount of verbal information in rating scales likely would reduce the time needed
to read the question, whereas on the other hand, answering rating scales with only numeric labels
would require more interpretation by respondents and thus take more time. This additional cognitive
task associated with rating scales with only numeric labels should increase response time, which
cancels out any time savings due to quicker reading times and, thus, supports H2. However, we
would like to add that we found an effect of using a rating scale with only numeric labels instead of
verbal labels when construct-specific response options were provided that used a low to high order
(F=4.959, p<.05).

In addition, we compared the time until the first click was made by respondents who answered a
rating scale with only numeric labels and respondents who answered a rating scale with verbal
labels. We argued that the time until the first click captured the respondents’ cognitive response
process of interpreting the meaning of the scale labels and then matching this interpretation with
their mental judgments for the first time. In line with our theoretical reasoning, we found that when
using only numeric labels, the time until the first click was longer compared to when using verbal
labels. Differences were significant across different scale specifications and orientations (four of
four Wald tests p < .05), which hints at the robustness of this finding. However, we also found an
interaction between scale labeling and scale specification: For rating scales with only numeric
labels, the time until the first click was significantly higher when respondents answered
construct-specific scales compared to agree—disagree scales. We found this relationship independent
of whether the scale was presented from high to low (¥ = 12.400, p <.05) or from low to high (F' =
4.473, p < .05). For rating scales with verbal labels, we found a significantly longer time until the
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Figure 4. Predicted values of response time indicators across experimental groups.

first click for construct-specific compared to agree—disagree scales, only when the scale ranged from
negative to positive (F = 8.488, p < .05). The use of only numeric labels provides little informa-
tion—compared to verbal labels that ease interpretation and presumably help to link a construct-
specific question stem to the response options—and thus makes a response to this condition even
more demanding.

Our findings on the time until the first click indicate a more cumbersome cognitive response
process when respondents answer a rating scale with only numeric labels, which is, in our view, the
result of an increased interpretation task due to the lack of verbal information on the meaning of the
response options.

Conclusion

In this study, we set out to investigate the effects of using a rating scale with only numeric labels
instead of verbal labels. With respect to the increasing use of smartphones to complete web surveys,
survey researchers and practitioners are searching for ways to reduce the screen space occupied by
survey questions. The goal behind these approaches is to fit questions on smaller screens, enhance
the survey experience, lessen the response burden, and, thus, increase data quality. In our study, we
investigated a rather extreme solution to this problem that has emerged recently in the academic
debate, which proposes to completely omit verbal labels in rating scales and rely only on numeric
labels. At first glance, this appears to be a consistent continuation of the idea of reducing the amount
of information presented to respondents to a minimum. Given the consequences that previous
research on rating scale designs led us to expect, empirical tests on the effects of this strategy on
response behavior seemed necessary. We have presented experimental evidence that stripping down
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a rating scale to its bare minimum and presenting only numeric labels will result in respondents
heavily focusing their answers on the endpoints of a rating scale. Apparently, the meaning of a rating
scale with only numeric labels becomes clear only when the endpoints of the scale are interpreted,
which suggests that the endpoints serve as an anchor or reference point for respondents to interpret
the intermediate response options and make their judgments (Tourangeau et al., 2004, 2007).
Following this reasoning, we argued that endpoint information becomes the most relevant informa-
tion in rating scales with only numeric labels, and thus, respondents select one of the most extreme
response options—instead of making use of the full range of response options—to cope with the
ambiguity and complexity of the response task. Moreover, we found that the response burden with
respect to the cognitive response process was not lessened by presenting respondents only with
numeric labels. Quite the contrary, our results showed that more time was required to perform
additional interpretation tasks of the rating scale. This finding is in line with previous research
showing that numeric labels require increased interpretation by respondents (Schwarz & Hippler,
1995; Schwarz et al., 1991).

While the increasing need to specifically cater to smartphone respondents when designing web
surveys seems widely accepted, survey researchers and practitioners should carefully consider the
consequences of these design decisions. In this study, by drawing on the previous research on the
cognitive response process, we highlighted the role of interpretation tasks in answering rating scales.
By providing verbal labels, researchers try to facilitate the interpretation of the meaning of a rating
scale to ensure that a respondent’s and their own interpretations align. From this perspective, it does
not seem reasonable to leave the interpretation process entirely to the respondent by providing only
numeric labels. If verbal labels are omitted completely, we should think about other ways of
facilitating the interpretation of rating scales with the aim of reducing the complexity of the cog-
nitive task delegated to respondents. Possible solutions might include color coding or other visual
design features of questions that give meaning to scale points (e.g., “green” for positive or “red” for
negative, “thumps up” for agreement and “thumps down” for disagreement) and provide clues on
how scale points relate to each other (e.g., by tuning down color by 50%). Research in this area is
budding (Stange et al., 2018; Toepoel & Dillman, 2010; Toepoel & Funke, 2018; Toepoel et al.,
2019; Tourangeau et al., 2007), although recent studies on the use of smiley faces were not encoura-
ging in terms of data quality and ease of cognitive response processing (Cernat & Liu, 2019;
Gummer et al., 2020). Unless convincing progress is made to make rating scales more compact and
less screen size space consuming, for now, we recommend complying with the classical advice on
using fully labeled rating scales with verbal labels (e.g., Krosnick & Fabrigar, 1997).

As always, our study is not without limitations and thus yields opportunities for future research.
First, we decided to study the effects of using rating scales with only numeric labels in comparison to
verbal labels in a sample that allowed respondents to answer on desktop PCs, laptops, tablets, and
smartphones. Our rationale behind this approach was that even now, general purpose web surveys
will likely be answered on a mix of devices, and we argue that methodological experimentation
should be done in a setting as close as possible to real-world applications. However, we would like to
acknowledge that the idea of using only numeric labels is strongly focused on smartphones. There-
fore, we encourage future studies that investigate the device-specific effects of using only numeric
labels by experimentally assigning respondents to specific devices.

Second, our study made use of a sample drawn from an online access panel, which might impair
its generalizability to other samples. Having said that, we assume that the effects of leaving the
interpretation of a rating scale to respondents (i.e., when presenting only numeric labels) would be
even more pronounced in general population samples composed of respondents who are less used to
answering survey questions compared to the more experienced respondents of online access panels.

Third, we compared a fully verbally labeled scale to a scale only labeled 0—4. Using this range of
numbers to label scale points seems to be common practice in survey research, and we made an
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implicit assumption that these numbers correspond to verbal labels. A future study investigating this
topic in more detail could draw on a rather simplistic experimental design: One experimental group
could receive fully verbally labeled scales, while the other experimental groups receive scales with
the same number of response options labeled with different ranges of numbers, for instance, a first
group gets “0, 1, 2, 3, 4,” a second “0, 10, 20, 30, 40,” etc. A comparison of response behaviors
between these groups could be used to identify which numbers best correspond to verbal labels.
Moreover, such an experimental study could be used to test the replicability and generalizability of
our findings.

Finally, this study focused on the effects of stripping down a rating scale to its bare minimum by
using rating scales with only numeric labels and comparing them to the use of rating scales fully
labeled with verbal labels. Certainly, the degrees in-between these two ways of labeling rating scales
also warrant investigation. Again, experimentation might be a viable way of advancing our study in
this direction.

Appendix A

Our experimental question was a 10-item battery comprising items adapted from the German version
of the Achievement Motivation Inventory (AMI) designed by Schuler et al. (2004). The AMI is an
inventory capturing 17 dimensions of achievement motivation by using 10 items to measure each
dimension.

For the purpose of our study, we adapted the following 10 items:

Item 5: dimension fearlessness;

Item 17: dimension goal setting;

Item 21: dimension flow;

Item 31: dimension dominance;

Item 87: dimension flexibility;

Item 91: dimension pride in productivity;

Item 123: dimension status orientation;

Item 129: dimension preference for difficult tasks;
Item 135: dimension independence;

Item 160: dimension competitiveness.
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Note

1. To test the robustness of our findings, we ran item-specific regressions for our response behavior indicators
(i.e., 10 regressions per indicator): acquiescence, extremity, midpoint responding, and item nonresponse. For
acquiescence, in 10 of 10 models, we also would have rejected H1.1. For extremity, we found support for
H1.2 based on seven of 10 models. For midpoint responding, we also would have rejected H1.3 based on 10
of 10 models. Finally, for item nonresponse, we also would have rejected H1.4 based on 10 of 10 models. We
interpret these findings to support our overall conclusions.
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