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Abstract

Previous research highlights the impact of nonverbal cues and visual layouts on respon-
dents’ interpretations and answers to survey questions (Schwarz et al. in Pub Opin Q
55(4):570-582, 1991; Tourangeau et al. in Pub Opin Q 71(1):91-112, 2007; Toepoel and
Dillman in Soc Sci Comput Rev 29(2):193-207, 2011). In this study, we investigate the
effect of numerical values on responses to five questions measured using 11-point bipolar
scales. These questions asked for evaluations of the general impact of climate change and
its effects on different groups. Respondents were randomly assigned to scales ranging from
0to 10, or from —5 to +5. The scales were presented horizontally and had identical verbal
endpoints anchored as “extremely negative” and “extremely positive”. The experiment
was embedded in a cross-national face-to-face survey conducted in Hungary, Portugal, and
Great Britain. Contrary to prior research (Schwarz et al. in Pub Opin Q 55(4):570-582,
1991; O’Muircheartaigh et al. J Off Stat 11:295-308, 1995; Tourangeau et al. in Pub Opin
Q 71(1):91-112, 2007), our analyses show an opposite trend: the means tend to be consis-
tently and significantly lower for the —5/+5 scale. The discrepancy between our findings
and previous studies suggests that the interpretations of the 0/10 and —5/+5 scales could
be item specific. The implications of these findings and how they fit with previous work
are discussed.
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1 Introduction

Rating scales with verbal labels, or numeric rating scales with labelled endpoints, are argu-
ably the most widely used measurement instruments in the social sciences. These scales
comprise a set of response options that range from one extreme to another, thereby forming
a measurement continuum. The assumption that attitudes can be measured (with varying
degrees of measurement error) on a single continuum is widely accepted (Thurstone 1928).
Responding to questionnaires involves considerable cognitive effort. First, respondents
must interpret the meaning of the question stem, along with any accompanying instructions.
Second, they need to recall the necessary information to provide an optimal answer. This
information must then be integrated to form a coherent judgment. Finally, respondents must
interpret the meaning of the response options to indicate their position on the attribute in
question (Tourangeau et al. 2000). This article focuses on this last component — the selection
and recording of the response option. This process is related to the effect that a particular
scale format can have on response behaviour.

Throughout this complex response process, several factors may influence outcomes.
These factors include the wording of the question, accompanying instructions, the posi-
tioning of the question within the survey, the number of scale categories, whether response
options are partially or fully labelled, the terms used to label the endpoints, and more (Wildt
and Mazis 1978; Krosnick and Fabrigar 1997; Scherpenzeel and Saris 1997; Weng 2004;
Saris and Gallhofer 2007; Menold 2020).

Couper et al. (2004) distinguish between task elements and style elements. Task ele-
ments refer to features that are essential for completing a survey, such as question wording,
instructions, and response options. Style elements, in contrast, pertain to characteristics that
determine the overall “look and feel” of the survey. These elements are typically, though not
necessarily, visual features (e.g., font style, logos, survey organisation name).

While this distinction holds heuristic validity, it may be misleading, since all elements
influence task completion. For example, using a clear font style or designing a mobile-first
layout that minimises scrolling can affect survey completion. Similarly, the inclusion of a
recognisable logo may encourage respondents to engage in optimal behaviour, especially
when associated with highly reputed institutions.

Respondents tend to employ five basic heuristics when interpreting the visual character-
istics of survey questions (Tourangeau et al. 2004). These heuristics are: (1) Middle means
typical: the middle option is seen as the most typical; (2) Left and top means first: the left-
most or top option is interpreted as the first in conceptual terms; (3) Near means related:
options placed closely together are seen as conceptually related; (4) Up means good: the top
option is viewed as the most desirable; (5) Like means close: visually similar options are
deemed conceptually related.

In addition, Tourangeau et al. (2007) proposed a hierarchy of features that respondents
attend to, with verbal labels taking precedence over numerical ones, and numerical labels
taking precedence over purely visual cues (see also Toepoel and Dillman 2011).

The purpose of this paper is to investigate whether, in the context of 11-point rating
scales administered both aurally and visually, using negative numerical labels (ranging from
—5to +5) as opposed to positive numerical labels (0—10) affects the distributions and inter-
pretation of survey questions. The paper implements an experiment that isolates numeric
labels as the experimental variable and provides evidence of their impact on distributions.
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By adopting a cross-national perspective, the study contributes to the methodological lit-
erature which has often focused on wording or the number of points rather than the value
assigned to each point, and has been primarily conducted in the US.

2 Background

Amongst the factors influencing response behaviour, one that is often neglected in research
practice is the numerical labels used to anchor the scale categories in rating scales.

Krosnick and Fabrigar (1997) stated that the numbers in numeric rating scales carry no
inherent meaning other than suggesting equal distance between answer categories. Some
features can be underestimated when designing a survey, and some characteristics can be
considered secondary elements. However, these elements can inadvertently introduce addi-
tional meaning to the questions. Schwarz et al. (1991) demonstrated that respondents use the
numeric values provided in rating scales as cues for interpreting the meaning of the labels
(see also Schwarz and Hippler 1995). In particular, numeric values can alter the mean-
ing of endpoint labels, resulting in systematic variations in responding as well as different
interpretations of the scale, which in turn affects variable distributions. Importantly, this
finding holds even when numeric values do not include negative numbers (Schwarz et al.
1998; Evans 2019; Aybar et al. 2024). This suggests that variations in response behaviour do
not solely reflect respondents’ hesitation to assign negative values when assessing an item.
Instead, respondents rely on all features of scales to determine the meaning they assign to
a particular item.

Schwarz et al. (1991) demonstrated this effect with the item “How successful have you
been in life, so far?”. A scale with numeric values ranging from 0 to 10 was not equivalent
to the same scale ranging from — 5 to +5, even though both had endpoints labelled “not at all
successful” (0 and —5) and “extremely successful” (10 and +5). When the scale ranged from
0 to 10, 34% of respondents chose values between 0 and 5. In contrast, only 13% of respon-
dents selected formally equivalent values between —5 and 0 with the scale ranging from —5
to +5. The authors argue that on a 0 to 10 scale, respondents interpret 0 as the absence of the
characteristic in question (i.e., lacking any success). However, on a — 5 to +5 scale, -5 is not
only seen as the absence of success, but as an indication of failure. In other words, the use of
different numeric values (0 to 10 versus — 5 to +5) shifts the perception from a unipolar scale
(0/10 — not successful to successful) to a bipolar scale (— 5/+5 — unsuccessful to successful).

O’Muircheartaigh et al. (1995) replicated Schwarz et al.’s (1991) experiment using a dif-
ferent item, arguing that the lower verbal anchor (“not at all successful”’) in Schwarz et al.’s
(1991) study could be ambiguous. This ambiguity could lead respondents to interpret the
scale as either unipolar (absence of success) or bipolar (being a failure). To address this, they
selected the item “How entertaining do you think the adverts on television are, compared to
the programmes?”, and used explicit bipolar verbal anchors: “much more” and “much less”.
Their study confirmed the results of Schwarz et al. (1991), indicating that different numeric
labels can produce shifts in response distributions. In particular, when negative numeric
values were assigned to the low end of the scale, responses tended to gravitate towards the
high end of the scale, thereby increasing the mean scores.

Further evidence supporting this finding was provided by Tourangeau et al. (2007), who
showed the impact of negative numeric Isabels as opposed to positive numeric labels. In
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two experiments, they demonstrated that the effects of negative numeric labels on response
distributions persist regardless of whether the scale is unipolar or bipolar.

Several studies (O’Muircheartaigh 1995; Schaeffer and Presser 2003; Kennedy 2008;
Krebs 2012; Menold 2021; Hohne et al. 2022; Stefkovics and Hohne 2024) have shown
that responses to bipolar scales are typically skewed toward the positive end of the scale
compared to unipolar scales. This means that when respondents are presented with bipolar
scales rather than unipolar scales, they tend to select response options clustered toward the
positive end of the scale.

2.1 Current study

Building on Schwarz et al.’s seminal work showing that, although numeric values are cho-
sen for administrative purposes, they shape how respondents assign meaning to questions,
we test whether two formally equivalent 11-point rating scales, one labelled —5 to +5 and
one 0 to 10, produce different response distributions.

Classicexperiments (Schwarz et al. 1991; Schwarz and Hippler 1995; O’Muircheartaigh
et al. 1995; Tourangeau et al. 2007)consistently demonstrate that respondents are less likely
to select options at the lower end of a scale when these options carry negative numerical
values. As a result, scales labelled from —5 to +5 are likely toyield higher means com-
pared to formally equivalent scales labelled from 0 to 10. A more recent experiment by Pew
Research showed that renumbering a left-right ideology item from 0 to 6 to 1-7 reduced
midpoint selection and shifted choices toward the lower end, even though wording and scale
length were identical (Evans 2019).

In addition, considering the positivity bias (Tourangeau et al. 2000) — which suggests that
respondents lean towards positive answers, avoiding the negative end of a rating scale — we
anticipate that scales labelled from —5 to +5 will produce more negatively skewed distribu-
tions than ones labelled from 0 to 10.

Building on Krosnick’s satisficing principles (Krosnick 1991), it is expected that respon-
dents will more frequently select middleoptions on the —5 to +5scale. Because negative-
numbers are more difficult toendorse due to positivity bias, respondents are likely to choose
the first “acceptable” non-negative number, producing additional clustering towards the
upper end of the scale. While removing verbal labels from rating scales can be attractive
to reduce the potential interplay between both verbal and numeric labels, recent studies
caution that doing so may increase cognitive load (Gummer and Kunz 2021). Given that
verbal and numeric cues routinely coexist in practice, examining their interaction remains
essential. To summarise, the hypotheses are as follows:

H, Items measured with an 11-point scale labelled from —5 to +5 will exhibit more neg-
atively skewed distributions and higher means than items measured with the same scale

labelled from 0 to 10.

H, Items measured using a — 5 to +5 scale will show a higher proportion of responses in the
midpoint of the scale compared to items measured on a 0 to 10 scale.

@ Springer
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3 Method

We contribute to the literature by analysing the results of a randomised experiment exam-
ining the impact of numerical labels on survey responses in a cross-national study. Spe-
cifically, we investigate how numerical values influence responses to five questions, each
measured using an 11-point bipolar scale with labelled endpoints. These questions assessed
the impact of climate change in general, as well as its impact on various groups (e.g., people
in your country, people in developing countries). Details of these items are provided in
Table 1.

Respondents were randomly assigned to scales ranging from 0 to 10 or from —5 to +5.
The scales were presented horizontally on showcards (see Fig. 4 in the Appendix). Both
scales had identical verbal endpoints anchored as “extremely negative” and “extremely
positive”, making the scales clearly bipolar.

The experiment was embedded in a cross-national face-to-face survey (Computer
Assisted Personal Interviewing and Pen-and-Paper Personal Interviewing) conducted in
Hungary (n=1181), Portugal (n=1258) and Great Britain (n=906) as part of the European
Social Survey Round 8 Omnibus testing (2015-2017). For 79 respondents, it was not possi-
ble to identify which scale order they were assigned to'; therefore, they were removed from
the analysis (see Table 2 for sample composition). Interviews were conducted in Hungarian,
Portuguese, and English during May and June 2015. In terms of sampling approaches, Great
Britain implemented a quota sampling approach (gender, working status, and children in the
household), Hungary used a multi-stage random sample, and in Portugal respondents were
proportionally selected by group (gender, age, education, employment, region, and settle-
ment size). No incentives were provided to respondents. The questionnaire was drafted in
English and then translated into Hungarian and Portuguese.

To test our hypotheses, we first compared the item distributions between the two experi-
mental conditions, harmonising responses so that both scales spanned from 0 to 10. Inde-
pendent samples t-tests were then used to evaluate potential differences in means between
the experimental groups, with effect sizes assessed using Cohen’s d.

To further analyse the impact of the different numerical values on response behaviour,
linear regression models were estimated. An “attitude towards climate change” index was

! The assignment question was empty for those 79 cases, preventing us from assigning them to experimental

Table 1 Questions included in Ttems Response
the experiment scale
How positive or negative do you think the impact of 0/10 -
climate change will be on people in the world? 5/+
Please tell me how negative or positive you think 5
the impact of climate change will be on each of the
following:

12 ...you personally

13...people in [Country]?
14...people in developing countries?
I5...nature and the environment?

conditions. 42 cases were missing in GB, 19 in Hungary, and 18 in Portugal.
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Table 2 Descriptive statistics for all study variables

Overall 0-10 —5/+5
Variable % N % N % N
Country
Portugal 37.6 1258 39.1 648 36.2 610
Hungary 35.3 1181 345 573 36.1 608
Great Britain 27.1 906 26.4 438 27.8 468
Sex
Female 56.5 1889 57.3 950 55.7 939
Male 435 1456 42.7 709 443 747
Age M (SD) 48.5 (18.3) 48.6 (18.2) 48.4 (18.3)
15-29 18.5 617 18.2 302 18.7 315
30-39 16.3 544 16.2 268 16.4 276
40-49 17.6 587 18.2 301 17.0 286
50-59 16.8 560 16.2 269 17.3 291
6069 15.9 531 16.0 265 15.8 266
70+ 15.1 504 15.3 253 14.9 251
Item nonresponse 0.1 2 0.1 1 0.1 1
Years of education M (SD) 12 4.7 11.9 (4.6) 12.1 (4.8)
Item nonresponse 1.2 40 1.2 20 1.2 20

M: Mean, SD: Standard Deviation

regressed on the experimental condition while controlling for the country where the survey
was conducted, as well as respondents’ age, sex, and education level. Finally, to assess
whether the effect of the experimental condition was moderated by respondents’ education
level—considered a proxy for cognitive sophistication or ability—and to determine if the
effect differed across countries, we estimated two additional models including interaction
terms between the experimental condition and these two variables. Similar models were
estimated to assess interactions between the experimental variable, sex, and age to explore

potential moderation effects.

Before constructing the “attitude towards climate change” index, we conducted a reli-
ability test by computing Cronbach’s alpha and testing the equivalence of Cronbach’s alpha

within each country using the Cocron package in R (Diedenhofen 2016).

4 Results

4.1 Description of the sample

As expected, due to random allocation and relatively large sample sizes (see Table 2), there
were no significant differences in the proportions of respondents allocated to each experi-
mental condition by country (— 5 to +5 condition: 48.5% Portugal, 51.5% Hungary, 51.7%
Great Britain; X2 = 2.961, p = .228). Respondents’ ages ranged from 15 to 97 (M=48.5,

@ Springer



Between two minds: the influence of numerical labels on survey...

SD=18.3), and 57% of the sample were female. In terms of education, respondents had an
average of 12 years of education (SD=4.7).

4.2 Distributions and means by experimental condition

The distributions of the five items were compared between the two experimental groups.
Generally, both conditions showed pronounced positively skewed distributions, with
respondents indicating that climate change will have a negative impact. However, a sig-
nificant difference emerged when comparing the proportions of responses for the first five
categories between the two experimental groups (X ? = 73.382, p < .001).

Specifically, for the first item, 82% of respondents who were given the —5 to +5 scale
selected a value between —5 and — 1. In contrast, only 71% of respondents presented with
the 0 to 10 scale selected a value within the equivalent range of 0 to 4. A similar pattern was
observed for the other items (see Fig. 1), with larger proportions of respondents selecting a
value between —5 and — 1 compared to those selecting a value within the equivalent range
of 0 to 4 (Item 2: 72% vs. 64%, Item 3: 78% vs. 67%, Item 4: 83% vs. 75%, Item 5: 86%
vs. 77%).

In general terms, when considering equivalent values between 0 and 4, there is a 9-per-
centage-point difference between the two scales, with respondents more likely to lean toward
the lower end of the scale in the —5 to +5 condition. The item with the largest discrepancy
(11% points) was “Please tell me how negative or positive you think the impact of climate
change will be on people in [Great Britain/Hungary/Portugal]”. These findings are further
reflected by the skewness of the items, with the —5 to +5 items consistently more positively
skewed than the 0 to 10ones (see Table 5 in the Appendix for the full set of descriptive sta-
tistics). Additionally, the medians and modes are generally higher for the 0 to 10 scale. For
example, for Item 1, the median and mode are 3 and 2, respectively, on the 0 to 10 scale,
while they are 2 and 0 on the —5 to +5 scale (see Table 5 in the Appendix).

Respondents treat the midpoint differently between the two experimental conditions.
Those assigned the 0—10 scale consistently select the midpoint more often than those who
received the —5 to +5 scale (see Fig. 1). Thegap isgreatest for the item assessing the impact
of climate change on the respondent’s own country. While personal or global consequences-
can elicit strong emotional responses — either positive or negative — evaluating the national-
level effects may be harder or less salient, prompting greater use of a midpoint.

The means for all items were significantly higher on the 0 to 10 scale than on the —5 to
+5 scale at an alpha level of 0.001 (Fig. 2). This pattern runs contrary to earlier research
(Schwarz et al. 1991; O’Muircheartaigh et al. 1995; Tourangeau et al. 2007). This suggests
that, in the context of climate change — a topic often associated with strong negative emo-
tions — the explicit inclusion of negative numbers may have activated more critical evalu-
ations. Respondents may have used the negative side of the —5 to +5 scale to signal the
perceived seriousness of the issue. The discrepancy with previous studies suggests that the
relative effect of the 0 to10 and —5 to +5 labels could be item or domain- specific.

Even though the differences between the means were statistically significant, the effect
sizes were small, with Cohen’s d ranging from 0.2 to 0.3 (see Table 5 in the Appendix).
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Fig. 1 Distribution of the items by experimental condition

We subsequently tested the differences in the means between the experimental condi-
tions by country. The results, disaggregated by country, remained consistent, with means
consistently and significantly higher for the 0 to 10 condition across all items and countries
(see Fig. 3 in the text and Table 6 in the Appendix for the t-test and Cohen’s d results). Only
one item in Great Britain showed comparable means (Item 2: “Please tell me how negative
or positive you think the impact of climate change will be on you personally”). While effect
sizes for the pooled data were small, noticeable differences across countries emerged. In
general, effect sizes were larger in Hungary, with Cohen’s d values ranging from 0.3 to 0.4,
and lower in Great Britain, ranging from 0 to 0.2 (see Table 6). The items with the largest
effect sizes are Item 4 (impact on people in developing countries) and Item 5 (impact on
nature and the environment).

To further assess the effect of different numerical labels on response behaviour while
controlling for demographic variables?, we estimated a linear regression model. The depen-
dent variable in this model is an index derived by computing the average of the 10 items
after harmonising the scales (five measured on the 0 to 10 scale and five on the —5 to +5
scale). Before constructing this index, we conducted internal consistency tests by comput-

2 Even though as shown in Table 2 there are no differences in any of these variables, controlling for demo-
graphic variables helps with the precision of the estimates.
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Fig. 2 Mean values and confidence intervals by experimental conditions

ing Cronbach’s alphas and statistically tested the equivalence of the estimates within each
country (Table 3). The null hypotheses were retained, indicating that Cronbach’s alpha does
not differ across the two experimental groups within each country. The internal consistency
of the climate change items is high across the two scale formats and countries. As noted,
there were no statistically significant differences in reliability between the —5/+5 and 0-10
groups within each country. This suggests that while numeric labels affect means and distri-
butions, they do not appear to compromise measurement quality. In addition, we performed
an exploratory factor analysis which highlighted the existence of a single factor, with factor
loadings ranging from 0.68 to 0.92 (Table 3). The extracted factor explained 69% of the
variance. In light of these results, we proceeded to create the index by computing the aver-
age of the items.

We then estimated a linear regression model with the climate change index as the depen-
dent variable and the experimental condition as the main independent variable, controlling
for country, sex, age, and education. To explore possible moderators, we estimated four
models that included interaction effects. These models tested whether the effect of different
numerical labels varied across countries, sexes, and ages, and whether respondents’ educa-
tion level, which is considered a proxy for cognitive ability, moderated the effect of the
experimental manipulation. The results from these models are presented in Table 4.
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Fig. 3 Means and confidence intervals by experimental condition, item and country

Table 3 Reliability and exploratory factor analysis

Country Cronbach’s Alpha Differences p-value
0-10 - 5+5 X2

GB 0.867 0.887 1.725 0.189

HU 0.921 0.920 0.013 0.906

PT 0.924 0.924 0.000 1.000
Factor loadings

Item 1 0.677

Item 2 0.841

Item 3 0.916

Item 4 0.862

Item 5 0.830

Extraction Method: Maximum Likelihood

Variance explained: 69%

@ Springer



Between two minds: the influence of numerical labels on survey...

"9]qeLIBA A1)UN0o 9y} SUIA[OAUT [9POW UOT}OBI)UL
Ay} 10} 650°0 "Uo1EINP puk o5e ‘1OpusS SUIAJOAUI SUOTIOBIUI M S[OPOW PUE [OPOW $}O9JJd UTBW Y} J0J §G()'() SMO[[0J SE oIk san[eA paienbs-y paisnipe oyl ‘907E=N

S10°0 800°0— uoneonpH . dxg

£00°0 200°0— 98V 4 dxyg

8¢1°0 $000— orewo, I dxg

vLT'0 ¥LT0 a0.dxg

091°0 011'0— NHxdxg

110°0 0100— 800°0 $10°0— 8000 ¥10°0— 800°0 #100— 8000 ¥10°0— UOEINPH JO STESX

200°0 +700°0 €000 S00°0 2000 +00°0 20070 #7000 2000 +700°0 a8y

6900 LTI0- 690°0 8CT1'0— 8600 STIo- 690°0 0€1'0— 6900 LTI'0— Srewd,|

$60°0 #4xLL8°0 $60°0 #%x9L8°0 S60°0 #4xLL8°0 8C1°0 #4%6€L°0 $60°0 #4xLL8°0 urejLIg JedI0

$80°0 8€0°0— S80°0 9€0°0— $80°0 LEO0— 911°0 0200 $80°0 LEO0— AreSuny

690°0 #4x765°0— 690°0 ##565°0— Y01°0 #4650 TIo #4%879°0— 690°0 #4650~ (s+s-)dxg

6L1°0 026'C 6L1°0 816'C 8S1°0 896'C 651°0 £86'C ¥S1°0 696'C (uesuo))
q°S q qS q q'S g q'S q q'S q

uoneonpy dxg A8y .dxg 19pusn, dxg Anuno), dxg

swoy AFueyd dJeWID 0 sasuodsal uo sjoqe| [eduownu Jo joedur o) Jurrojdxe sfopow uoIssaISOY ¢ 3|qel

pringer

A's



G. Bottoni, E. Aizpurua

The main effects model indicates that even after controlling for demographics, the means
of the —5 to +5 scale remain significantly lower (b=—0.594, p-value<0.001). Examining
the interaction models, we see that the effect of the experimental manipulation does not dif-
fer significantly across the three countries, which is consistent with the bivariate findings.
Similarly, the coefficients of the interaction terms involving sex, age, and education are not
statistically significant. This suggests that the tendency to provide scores closer to the lower
end of the scale when using the —5 to +5 scale is consistent across sexes, age groups, and
education levels.

5 Discussion

Contrary to other aspects of scale design, such as the number of scale points, there has been
limited recent research on the impact of the numerical labels attached to rating scales (see
the literature review provided by DeCastellarnau 2018). This study contributes to address-
ing this gap by investigating the effect of numerical values on responses to five questions
measured using 11-point bipolar scales, with respondents randomly assigned to scales rang-
ing either from 0 to 10 or from — 5 to +5. In addition, our study incorporates a cross-national
component, while previous research has been predominantly conducted in the US. Includ-
ing Hungary, Portugal and Great Britain allows us to capture variation along three relevant
dimensions: survey climate, political context, and climate-change salience. The countries
differ in survey literacy and exposure to surveys. In addition, Hungary represents a Central
European country with a more recent democratic tradition and lower political trust, while
Great Britain (Western Europe) and Portugal (Southern Europe) are longer-standing democ-
racies with different histories of civic engagement and institutional trust. This variation
allows us to explore whether the effect of numeric labels operates similarly across diverse
democratic contexts and regions of Europe. Finally, climate change has different levels of
salience in public discourse across the three countries: concern and politicisation are rela-
tively high in Great Britain, lower in Hungary (in ESS Round 8, 61.7% of people in the UK
believed that the climate is “definitely changing,” compared to 48.4% in Hungary. Simi-
larly, 60.2% of people in the UK felt it was their personal responsibility to reduce climate
change, compared to just 32.9% in Hungary). This allows us to assess whether the effects
of numeric labels remain consistent across countries with differing attitudes toward, and
perceived salience of climate change topics.

Schwarz et al. (1991) showed that the item “How successful have you been in life,
so far?” yielded different results depending on the scale used. In their study, a scale with
numeric values ranging from 0 to 10 was not equivalent to an identical scale with values
ranging from —5 to +5. Notably, respondents tended to prefer response categories on the
positive side of the scale, resulting in higher means for the —5/+5 scale compared to the 0/10
scale. The authors attributed this shift in means to a change in the scale’s interpretation: the
0/10 scale was perceived as unipolar, while the —5/+5 scale was perceived as bipolar.
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Our results corroborate that the two scales are not equivalent. However, contrary to prior
results, our analyses reveal an opposite trend: the means tend to be consistently and signifi-
cantly lower for the —5/+5 scale.

Hypothesis 1 posited that items measured with an 11-point scale labelled from —5 to +5
would show more negatively skewed distributions and higher means than items measured
on the same scale but labelled from 0 to 10. Our data do not support this hypothesis.

Schwarz et al. (1991) (see also Schwarz and Hippler 1995) attributed the non-equivalence
of means between the two scales to a shift in scale polarity - from unipolar to bipolar. In our
study, the items were unambiguously bipolar, with the endpoints anchored as “extremely
negative” and “extremely positive”. O’Muircheartaigh et al. (1995) argued that the verbal
anchors used in Schwarz et al. (1991) could lead to interpreting the scale as either unipolar
(with 0/10) or bipolar (with —5/+5). They replicated the experiment using explicit bipolar
verbal anchors, and their results confirmed those of Schwarz et al. (1991), showing that even
with clear bipolar scales, respondents tend to avoid responses on the negative side of the
scale when the labels range from —5 to +5.

In contrast, our results do not corroborate these earlier findings. Across the three coun-
tries, respondents were more negative about the detrimental effects of climate change when
using the —5/+5 scale. One possible explanation is that the negative values triggered stron-
ger negative evaluations of the effects of climate change. While positivity bias implies that
respondents tend to avoid overly negative evaluations, in the context of climate change,
which is a highly debated topic in the media, at the centre of the political agenda, and in
many ways controversial, respondents may have wanted to stressits strong negative effects.
Indeed, Schwarz and Clore (1983) showed that individuals’ current emotions can impact
their responses to survey questions, suggesting that emotionally charged topics like climate
change may elicit more extreme responses.

The discrepancy between our findings and previous studies (Schwarz et al. 1991;
O’Muircheartaigh et al. 1995; Tourangeau et al. 2007), suggests that interpretations of the
0/10 and —5/+5 scales could be item- or topic-specific. Unfortunately, we do not have other
items to test this assumption. As such, additional research is needed to assess the effect of
numerical values on a diverse set of items, combining those related to divisive subjects,
more neutral topics and topics generally perceived as positive.

Concerning the middle response category, hypothesis 2 predicted that items measured
with the —5/+5 scale would exhibit a higher proportion of responses at the midpoint than
those measured with a 0 to 10 scale. This hypothesis is also rejected. In fact, the propor-
tion of midpoint responses in the 0/10 scale was consistently higher than that of the —5/+5
scale. In this context, our results replicated those of O’Muircheartaigh et al. (1995). This
is due to the way numeric labels shape the perceived meaning of the midpoint. On a 0/10
scale, “5” is typically interpreted as a moderate or balanced response. However, “0” on a
-5/+5 scale can be perceived as the absence of any impact rather than a moderate position.
O’Muircheartaigh, et al. (1995) found that midpoint selection depends on both scale format
and topic salience. On the salient topic of climate change, respondents may have avoided
“0” to signal engagement, even when their views were not strongly polarised. Indeed. when
the midpoint is denoted as “0”, respondents might perceive it as absence of evaluation. To
avoid the appearance of “sitting on the fence” — especially on a topic like climate change —
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respondents were less likely to select “0”, and more inclined to select “5”, viewing it as a
moderate position that is in the middle of a continuum between 0 and 10 (O’Muircheartaigh
et al. 1995). In sum, the lower selection of “0” reflects the interaction between numeric
interpretation and the emotional and normative weight of the climate change topic.

This study offers important contributions to both public opinion research and survey
methodology. The findings underscore how the numerical structure of response scales can
shape answers on politically and socially salient topics such as climate change. The con-
sistent trend toward lower mean scores on the —5/+5 scale suggests that numeric labels
influence how respondents perceive negative and positive evaluations, even when verbal
anchors are held constant. This challenges assumptions of positivity bias and highlights the
role of context-specific interpretations, emphasising the need to examine how the choice
of numeric labels on rating scales interacts with the perceived importance and emotional
charge of a topic, ultimately influencing response patterns in public opinion research.

Our findings also complicate prior conclusions — particularly those suggesting that respon-
dents avoid negative values — and instead show that negative values can prompt stronger
negative responses on topics perceived as important and emotionally relevant. Moreover,
the differential interpretations of midpoints across formats (i.e., “0” on a -5/+5 scale vs. “5”
on a 0—10 scale) add to the literature on response behaviour. Together, these findings deepen
our understanding of how numeric formatting in rating scales can affect both data quality
and substantive conclusions. From a practical perspective, the findings also caution against
combining data from surveys that use different scales, even when the scale length and verbal
labels are identical, if the numerical labels differ, due to comparability issues.

6 Conclusions

Our research confirms that respondents use the two scales differently, and their values are
not equivalent. Despite the clear polarity of the items in our study, unlike in Schwarz et al.
(1991), respondents remain uncertain about the range of the scale and the distance between
the two verbally labelled endpoints (Tourangeau et al. 2007).

The tasks associated with optimally completing questionnaires involve considerable cog-
nitive effort from respondents. They rely on and pay close attention to every detail of the
questions to complete their task (Tourangeau et al. 2007). In this process, they often lever-
age elements that might seem secondary, such as the numbers attached to scale points.

Contrary to earlier research suggesting that respondents avoid negative values on bipolar
scales (Schwarz et al. 1991; O’Muircheartaigh et al. 1995; Tourangeau et al. 2007), we con-
sistently find lower means on the —5/+5 scale compared to the 0/10 scale. Because climate
change is often associated with severe consequences, the presence of negative numbers may
have made the lower end of the —5/+5 scale more salient and cognitively accessible, encour-
aging respondents to register more criticism. In contrast, the 0/10 scale may have felt more
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abstract or softened by the lack of explicit negative numbers, resulting in higher average
scores. This finding suggests that, on emotionally charged topics, scale polarity can amplify
emotional interpretation rather than suppress it as predicted by positivity bias theory. Rather
than avoiding negative numbers, respondents may have used them to express the perceived
seriousness of the issue.

Given this divergence from previous research, we suggest that more research is con-
ducted to better understand the impact of numerical labels. Indeed, while previous research
indicates a general tendency to avoid negative values, our study suggests that this bias
weakens in the context of highly salient and morally charged topics like climate change. In
conclusion, the effect of numeric labels might not be consistent, but topic-dependent. For
this reason, additional research is needed to assess a diverse set of items, combining those
related to divisive subjects, neutral topics, and those generally perceived as positive.

Despite its contributions, our study has certain limitations. Although it covers three coun-
tries incorporating a cross-national component while most previous studies were conducted
in the US, additional research including a broader and more diverse set of countries is war-
ranted. In addition, only in Hungary did we employ random sampling procedures, while in
Great Britain and Portugal quota samples were drawn. Finally, while we analysed five dif-
ferent items, future research should encompass a wider range of topics and items.

7 Appendix

See Fig. 4 and Tables 5, 6.

CARD 25

Extremely Extremely
negative positive
0 1 Z ", 4 < 6 7 8 9 10
CARD 26
Extremely Extremely
negative positive
S5 4 3 -2 A 0 1 2 3 4 -+

Fig. 4 Showcards
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Table 6 T-test and cohen’s d by country

1-10 ~-5+5
M  SD M  SD t p-value Mean effect
difference size
(Co-
hen’s d)
GB Impact of climate change on 3.52 2.643 3.13 2.873 2.046 0.041 0.389 0.141
people in the world?
How negative or positive 4.12 2.100 4.06 2.253 0.410 0.682 0.061 0.027

impact of climate change
on: you personally?
How negative or positive 4.12 2.142 378 2423 2.159 0.031 0.342 0.148
impact of climate change
on: people in Britain?
How negative or positive 3.23 2727 2.67 2.716 2.947 0.003 0.558 0.205
impact of climate change
on: people in developing
countries?
How negative or posi- 321 2928 2.56 2941 3.232 0.001 0.652 0.221
tive impact of climate
change on: nature and the
environment?
HU Impact of climate change on 2.96 2.055 2.21 1.812 6.543 0.000 0.752 0.387
people in the world?
How negative or positive 3.40 1.887 2.79 1.768 5.560 0.000 0.607 0.333
impact of climate change
on: you personally?
How negative or positive 325 1.846 2.59 1.701 6.156 0.000 0.654 0.372
impact of climate change
on: people in Britain?
How negative or positive 273 1959 198 1.742 6.642 0.000 0.749 0.404
impact of climate change
on: people in developing
countries?
How negative or posi- 236 2.140 1.56 1.651 7.073 0.000 0.803 0.419
tive impact of climate
change on: nature and the

environment?

PT Impact of climate change on 3.17 2.665 2.47 2.230 4.853 0.000 0.701 0.283
people in the world?
How negative or positive 322 2249 266 2.111 4.429 0.000 0.563 0.256

impact of climate change

on: you personally?

How negative or positive 3.05 2227 252 2132 4.143 0.000 0.529 0.242
impact of climate change

on: people in Britain?

How negative or positive 2.86 2.509 2.13 2308 S5.115 0.000 0.732 0.302
impact of climate change

on: people in developing

countries?

How negative or posi- 2.54 2.686 1.82 2.289 4.903 0.000 0.715 0.287
tive impact of climate

change on: nature and the

environment?
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