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Labelling and direction of slider
questions

Results from web survey experiments

Mingnan Liu
Facebook

Using a web survey experiment, this study examines measurement comparability
between two radio button questions (fully labelled and endpoint labelled) with
slider questions. The slider question is unique to web surveys, displaying a
horizontal or vertical line with a bar on the line. Respondents need to click
and drag the bar to the desired position on the line in order to register their
answers. The study described in this paper found that mean scores, break-off
rates, time to complete, reliability and respondents’ evaluations are similar
across question types, but that the item non-response rate for slider questions
is significantly higher than for the radio buttons. In a second experiment, the
direction of slider (positive—negative vs negative—positive) is compared. With
few exceptions, all measures, including the mean scores, break-off rates, item
non-response rates, time to complete, reliability and respondents’ evaluations
are similar between the two directions. The implications and limitations of this
study are also discussed.

Introduction

The slider question is a unique question type for web surveys. A slider
question displays a horizontal or vertical line with a bar on the line.
Respondents need to click and drag the bar to the desired position on
the line in order to register their answers.! This study reports findings

' A very similar question type is the visual analogue scale (VAS). The only visual difference between a VAS and
a slider question is that a VAS does not have a bar. Instead of dragging and dropping a bar along the line, the
VAS requires pointing and clicking. In several major commercial web survey platforms, slider questions can also
be answered in the same fashion as the VAS (by pointing and clicking), which creates a similar user experience.
Despite this, these two terms have been used interchangeably to some extent in the industry.
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from two web survey experiments on the comparison of measurements
between slider questions and radio button multiple-choice questions
with different labelling techniques, and a comparison of survey estimates
between two directions of slider question (either from positive to negative
or from negative to positive) to determine whether this has an impact on
the survey estimates. When designing survey questions, particularly for
discrete variables (as opposed to continuous variables), a question can
be written in a few different formats, including radio button and slider
questions. However, it is important to ensure that the survey estimates
collected from these two question types are comparable and answers are
not altered by question type. A second consideration in designing slider
questions is the direction of the slider. Slider questions are often used for
ordinal scales, and a positive adjective can be placed either at the left/top or
the right/bottom. This is often referred to as scale direction. Although scale
direction has been studied in other contexts, especially using radio button
questions, it has not been examined using slider questions. Given that the
respondent’s interactions with the survey interface between the slider and
radio button questions are different, it is critical to examine the impact of
scale direction for slider questions.

Literature review

Slider vs radio button

Several studies examined slider questions and compared them to radio
button questions. In a web survey experiment, Cook et al. (2001)
examined three versions of slider questions, 5-point, 9-point and
100-point, with a radio button question with 9-point response options.
In all conditions, the two endpoints of the scale were verbally labelled
where the other response options were labelled with numbers. They
found that there was a higher reliability from the 9-point radio button
condition than all the slider conditions. Within slider questions, the
100-point sliders had the highest reliability. The authors concluded that
a less coarse (more response options) slider had better measurement.
Funke et al. (2011) compared endpoint labelled 7-point radio button
questions with endpoint labelled slider questions. They also varied the
display orientations, either vertically or horizontally. The break-off rate
for the slider questions was significantly higher than that for the radio
button questions, and the difference between the two question types was
even larger for respondents with lower education. They also found a
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significantly longer completion time for the slider than the radio button
questions, and the effect was moderated by the display orientation
(vertical display took longer than horizontal display). In addition, for the
two survey questions they asked, one had a significant higher mean score
for slider than the radio button condition for the vertically displayed
scales. For the horizontally displayed scale, no mean difference was
found. Later, Funke (2016) tested radio button, slider and VAS questions,
all with endpoint labels. Also, within each question type, he varied the
length of the scale (3-point, S-point and 7-point). The study found a
higher break-off rate, item non-response rate and longer completion time
for slider questions than radio button and VAS questions. The differences
on mobile devices were larger than on computers. The mean scores,
however, were reasonably similar to each other across the conditions.
More recently, Roster et al. (2015) compared a 5-point radio button
question (with endpoint labels) with slider questions (also with endpoint
labels) and found no significant mean difference. Also, respondents’
willingness to participate in the survey did not differ by question type.
Different designs of slider questions have also been studied. For example,
Buskirk et al. (2015) compared the starting position of the slider
handle and found that, depending on where the handle was positioned
initially (left, middle, right or no handle), the survey estimates and item
non-response rates differed as well.

Scale direction

For any scale, one needs to decide on the labels for the starting and ending
points, and whether to put the positive/high adjective first/top or last/
bottom. The direction of the scale can sometimes affect the responses
and hence the survey estimates. A few studies have examined the scale
direction on the univariate distribution; these date back to as early as the
1960s (Belson 1966). For example, Dillman et al. (1995) examined 82
scale direction experiments in 12 surveys conducted over the phone or by
mail. They found that only three of the telephone experiments, one of the
mail experiments and two of the telephone/mail mixed-mode experiments
showed significant scale direction effect. Christian et al. (2008) tested the
scale direction using 5-point ordinal scales in web and telephone surveys
and found no univariate difference. Stapleton (2013) found a significant
impact of the scale direction on univariate distribution in both smartphone
and PC surveys, and the impact was larger for the smartphone surveys than
for the PC surveys.
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The scale direction could also have an impact on the latent structure
of survey estimates. For example, Chan (1991) found the factor analysis
model fit tended to be higher in the positive-negative scale than in the
negative—positive scale, although the item discrimination was the opposite.
In another study, Krebs and Hoffmeyer-Zlotnik (2010) showed that the
factor loadings, latent means and dimensional structures did not differ
substantially between the two scale directions. In a more recent study,
Salzberger and Koller (2013) showed that, depending on the analytical
techniques, confirmatory factor analysis and the Rasch model showed
differences in the effect of scale direction, and the interaction between scale
direction and completion time. Lastly, Saris and Gallhofer (2007) showed
that, in a meta-analysis, negative—positive scales had lower reliability but
higher validity, than positive—negative scales.

This study

This study explores additional design features of slider questions and expands
the literature in three directions. First, this study examines the impact of
labels of radio button and slider questions on the responses of respondents.
The few studies that have compared radio button with slider questions have
all used endpoint labels for both slider and radio button questions (Cook
et al. 2001; Funke ez al. 2011; Funke & Reips 2012; Funke 2016). However,
fully labelled radio buttons are also frequently used in surveys and have been
shown to produce different estimates to endpoint labelled scales (Krosnick
& Presser 2010; Menold et al. 2014). The slider questions are almost
always labelled at the endpoints only. Radio button questions, particularly
fully labelled ones, generate comparable estimates to slider questions. This
is important for practitioners to inform them in relation to decisions on
design change (switch between the two question types) and comparison of
direction results. Second, the direction of slider question is also examined
in this study. As reviewed above, previous research has shown an impact of
the direction of radio button questions on survey responses. The user web
interface of slider questions is different from the radio button questions and
therefore the findings from the previous studies may or may not hold for
the slider questions. Third, most of the studies in the literature examined
slider questions from PC respondents. In this study, mobile respondents
and PC respondents will be analysed separately to examine whether the
survey device moderates the experimental effects. As increasing number of
respondents are taking web surveys on their mobile devices, this will provide
useful information to survey designers.
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The following sections report findings from two web survey experiments
designed to answer the two research questions. First, whether slider
questions (with endpoint labels) produce similar or different answers from
radio button questions (with both full labels and endpoint labels). Second,
whether the direction of the slider questions, either positive adjective first
or negative adjective first, will change the survey response.

Experiment 1

Research population

This experiment was conducted using the SurveyMonkey platform
between 26 and 29 July 2016. The sample came from the SurveyMonkey
Audience, an online non-probability web panel. In total, some 2,016
respondents completed this survey. They were randomly assigned to one of
the six experimental conditions, as described below. The survey included
18 questions and was split across five web pages. The mode gender of
respondents was female (63.7%), the mode age was 30-44 (45.3%) and
the mode household income was $50,000-$99,999 (36.2%); 63.8%
responded via mobile device and 36.2% via PC.

Design of experiment

This study used a 2 X 3 design with six conditions:

* fully labelled radio button 5-point scale,

* endpoint labelled radio button 5-point scale,

* slider 5-point scale,

e fully labelled radio button 7-point scale,

* endpoint labelled radio button 7-point scale and
* slider 7-point scale.

Respondents were randomly assigned to one of these six conditions.
Each condition had the same 13 questions (see Appendix 1). The first six
questions were from the Multidimensional Personality Questionnaire and
measured self-control/impulsiveness (Caspi et al. 1997) using an agree/
disagree Likert scale. The next four questions were satisfaction scales. The
last three questions were about politics and elections, and their response
options were specific to the questions. See Appendix 2 for a sample screen
shot of the survey questions from the survey platform.
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Measures

In the analysis, the mean score of each question in each condition was
calculated and compared first across all sample respondents, as well as by
response device (mobile vs PC). Second, item non-response and break-off rates
were calculated across conditions. Third, the time to complete for the entire
survey was also compared across conditions and by response device. A last step
was to compute the Cronbach’s alpha for the first six questions on self-control/
impulsiveness, and to compare them across conditions and devices.

Results

The mean score for each question under each condition is presented in
Figures 1 and 2. In both figures, the solid line represents slider questions,
the dotted line represents endpoint labelled rating scales and the dashed
line represents the fully verbally labelled rating scales. As can be seen,
the mean scores were, for the most part, very close to one another. The
ANOVA test showed that, other than Q7 (p < 0.01) and Q8 (p < 0.01), the
difference in the mean across the three question types was not statistically
significant for the 5-point scale in Figure 1. For both Q7 and QS8, the
means for the fully labelled scales were lower than for the other two
conditions, although the absolute difference was very small.

Figure 1 also presents the mean scores for the same set of questions
by response device. As can be seen, within each device the mean scores
for each question across conditions were very similar to one another. For
mobile respondents, Q7 (p < 001) was the only question that showed a
significant difference and the fully labelled condition had a lower mean.
For PC respondents, Q7 (p < 001) and Q8 (p < 001) showed significant
differences and again the fully labelled scale means were significantly
lower than the other two question types.

For 7-point scales (Figure 2), there were more questions that showed
significant mean difference across conditions. Specifically, for Q7, Q8,
Q9, Q11 and Q12 (p < 0001) the mean scores in the slider condition were
significantly higher than in the other two conditions in the whole sample
analysis. When examining the data by device, the exact same pattern was
found among mobile respondents. For PC respondents, Q9 (p = 0.01) and
Q11 (p = 0.03) were the only two significant questions, with the slider
condition having the highest mean scores.

The survey break-off rate and item non-response rate were also
compared across conditions. For the 5-point scale, the break-off rates for
the fully labelled, endpoint labelled and slider questions were 5.2%, 4.1%

606



(19p1)s ‘paj[oge| utodpus ‘pajjaqe| A|ny) s9eds Julod-G 1oy ueaw asuodsay | ainbi4

2d aliqon ajdwes sjoym
€ELZLILOL 6 8 £ 9 S ¥ € ¢ L| € 2LLLOL6 8 £ 9 S v € 2 L| € TLLOL 68 L 9 S ¥ € ¢ L| spuonp

00

ol

International Journal of Market Research Vol. 59 Issue 5

0¢C

uespy

0€

(W74

0's
I9PI|S = PO||3QR| JUIOAPUT cvveeee  PIJIRCRI AN e = =

607




Labelling and direction of slider questions

€L ¢l Ll oL

(4ap1ys ‘paj|2ge| Jutodpus ‘pajjage| A||ny) sajeds yulod-/ 1oy ueaw asuodsay g 24nbig

od 3|Iq0W ajdwes sjoym
6 8 L 9 S ¥ € 7 L| € TLILOL 6 8 L 9 S ¥ € ¢ L| € TLILOL 6 8 L 9 S v € T L|Ss@uonD

00

oL

0¢

o€

ueapy

(0h4

0's

09

0L

JOPI|S e POJ[3QE[ JUIOAPUT ceeeeee  PIJIRCR[ AN = =

608



International Journal of Market Research Vol. 59 Issue 5

1000>d,,. 'L00>d,, 'S00>d,

«8V's Ve 80 00 %606 6'¢ €l 00 %xxE0°GL L€ 'L 00 €10
6CC L'l 80 00 %«xG8'8 6'¢ 00 S0 «xGGLL L' €0 €0 [4Xe]
68°0 80 80 00 8L'¢C (a4 €l <0 Lee L'l 'L €0 11O
6CC L'l 80 00 «x9€°LL Se 00 00 xexCLEL 8¢ €0 00 0LO
0Lc Ve 80 L0 *«xl8Y 9C 00 S0 «xLEL 8C €0 90 60

«8V's  vE 80 00 «x9€°LL S'€ 00 00 %xx18°9L v'e €0 00 80
6C'C L'l 80 00 **xGC0L 6'¢ 60 00 *xxCO'EL L€ 80 00 L0

«=Sl'L TV 80 00 659°¢ o€ 00 oL %«xL6'6 v'e €0 90 90
90Y V¢ €¢C 00 %«x1l8F 9C 00 S0 %«xC9'8 8C 80 €0 SO
S90 00 80 L0 96'C (44 0 S0 'l vl 90 90 Y0
6C'C VA 80 00 *»x91'8 9'¢C 00 00 *%x89°01 € €0 00 €0
000 00 80 00 %x06'6 o€ 00 00 PANG 0¢ €0 00 [40)
LT0 80 80 Sl 8¢l 0 00 00 000 90 €0 90 LO
$a|p>s Julod-/

*69'Y 19 00 L'l «xE8'LL 6'¢c S0 00 wexV L L1 8 €0 90 €L0

x96'S TS 00 80 «l9Y S€ S0 60 %«xLG'6 (0074 90 60 [4Xe]

98Yv 9T 00 00 V'Y (44 vl 00 PVA: €T 60 00 LLO
glL'c S€ 9L 80 «l9Y 0'e vl S0 PWAC) L' vl 90 0LO
LGS0 /L'l 00 80 050 (44 60 vl 660 0C 90 4 60
99'L 9T 00 80 «0L°S o€ S0 S0 «xGE'L 8¢ €0 90 80
99'L 9T 00 80 «0CY S'e 60 60 %96'S L'e 90 60 L0
«xV6'6 TS 00 00 %«x/8'8 0¢ S0 00 «x9€'8L L€ €0 00 920
000 /'L 80 L'l 80°C L'l S0 S0 8Ll L'l 90 60 SO
[44 SVAl 00 00 €0 60 S0 S0 0Tt L €0 €0 Y0
98Yv 9T 00 00 80°L €l S0 S0 «E9'Y L'l €0 €0 €0
99'L 9T 00 80 x0L°S o€ S0 0] «xGE'L 8C €0 90 0
V0 60 00 L'l VN 00 00 00 750 €0 00 90 LO
$3|D2s Julod-§

4 (%) (%) palIsqel (%) pajIsqe| 4 (%) (%) pal1eqel (%) palleqe] El (%) (%) palIeqe| (%) p3j1aqe|

19plIS jutodpuz Ajin4 19pl|S jutodpuz Ajin4 19pl|S juiodpug Ajin4
2d 3[IqoN a|dwes ajoym

(1 JudWIadX7) SIS pue SUOIHPUOD |eIUBWIRAXD Aq dsuodsal-uou wal| | 3|qel

609



Labelling and direction of slider questions

and 3.5%, respectively, and they were not significantly different from
one another (x> = 1.26, p = 0.53). For the 7-point scale, the break-off
rates for the fully labelled, endpoint labelled and slider questions were
5.3%, 4.3% and 3.8%, respectively, and they were also not significantly
different from one another (x> = 0.98, p = 0.61). The item non-response
for each question under each condition and device is presented in Table 1.
The item non-response rates for both the fully labelled and endpoint
labelled rating scales were very low and similar — under 1% for the
majority of the cases. The item non-response rate for the slider questions
tended to be significantly higher, although for the most part it was around
3-4%, a reasonably low item non-response rate.

The median time to complete the entire survey is shown in Table 2. For the
5-point scale, the median time to finish the slider questions was 118.5 seconds,
significantly longer than for the other two rating scale conditions. For the
7-point scale, the slider questions also took slightly longer to complete,
but the difference was not significant. Similarly, for mobile respondents,
the slider questions took significantly longer to complete for the 5-point
scale but not for the 7-point scale. The median time to complete for the PC
respondents was similar across conditions for both 5- and 7-point scales.

The Cronbach’s alpha was calculated for the first six questions
on self-control/impulsiveness from the Multidimensional Personality
Questionnaire. The results for both 5- and 7-point scales under each
condition for the whole sample, as well as by device, are presented
in Table 3. Among all the pairwise comparisons, there were only two
significant differences: for the 7-point scale, the Cronbach’s alpha was
higher for the slider than the endpoint labelled rating scales for the whole
sample (p = 0.03) and for PC respondents (p = 0.01).

Table 2 Completion time by experimental conditions (Experiment 1)

Fully labelled Endpoint labelled Slider x2 P
Whole sample
5-point 108.0 101.5 118.5 15.02 0.00
7-point 113.0 113.5 120.0 1.89 0.39
Mobile
5-point 106.0 95.0 117.0 11.53 0.00
7-point 106.0 111.0 117.0 1.74 0.42
PC
5-point 116.0 108.5 124.0 345 0.18
7-point 119.0 117.0 125.0 3.39 0.18
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Table 3 Cronbach’s alpha by experimental conditions (Experiment 1)

Alpha p
Fully Endpoint Fully vs Fully Endpoint

labelled labelled Slider endpoint vs slider vs slider
Whole sample
5-point 0.46 0.37 0.34 0.16 0.06 0.65
7-point 0.39 0.30 0.44 0.18 0.39 0.03
Mobile
5-point 0.49 0.41 0.34 0.28 0.06 0.43
7-point 0.40 0.33 0.40 0.41 0.96 0.43
PC
5-point 0.43 0.25 0.27 0.13 0.20 0.86
7-point 0.36 0.24 0.51 0.28 0.16 0.01

At the end of the survey, the respondents were asked to evaluate the
survey design, the survey-taking experience and the survey difficulty.
For the 5-point scale, the respondents’ evaluation of the survey design
(F = 0.90, p = 0.34), the survey experience (F = 0.09, p = 0.77) and
the easiness (F = 2.44, p = 0.12) were similar across the conditions. For
the 7-point scale, the survey design (F = 0.36, p = 0.55) and experience
(F = 0.20, p = 0.65) did not differ significantly across conditions, but
respondents found the slider questions to be easier than the radio buttons
(F=7.01,p < 0.01).

Experiment 2

Research population

The experiment was conducted using the SurveyMonkey platform and the
samples were recruited from the SurveyMonkey Audience panel between
20 and 21 September 2016. In total, some 1,211 respondents completed
the survey and were randomly assigned to one of the four conditions, as
described below. The mode gender was female (56.4%), the mode age was
30-44 (37.7%) and the mode household income was $25,000-$49,999
(17.69%); 38.1% responded via mobile device and 61.9% via PC.

Design of experiment

This study used a 2 X 2 experiment design. The first factor was the scale
length, either a 5-point or a 7-point scale. The second factor was the scale
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direction, either from positive to negative or from negative to positive.
The question wording was identical to that in Experiment 1, as shown in
Appendix 1. Appendix 3 shows screen shots for selected questions from
the survey platform.

Measures

In this study, similar measures were used to those for Experiment 1. They
included mean scores, item non-response and break-off, time to complete
and Cronbach’s alpha. Data were analysed aggregately as well as by
survey-taking device.

Results

Figures 3 and 4 present the mean scores for both scale directions. The
solid line represents the negative—positive scale and the dashed line
represents the positive—negative scale. The response options for the
positive first scales were re-coded so that, for both scale directions, a
higher mean score suggests a more positive response. For the 5-point
scale, the two lines for the two scale directions aligned very well,
suggesting similar responses to both scale directions. Q4 (p = 0.01)
and Q7 (p = 0.03) were the only two with significant differences in the
whole sample analysis. For both questions, when the negative option was
presented on the left side of the slider question, respondents were more
likely to provide a positive response (right side of the slider). For mobile
respondents, none of the differences was significant. For PC respondents,
Q4 (p < 0.001) again showed a significant difference in the same trend
as in the whole sample.

For the 7-point scale, in the whole sample analysis, the mean scores for
Q1 (p =0.03), Q4 (p = 0.04) and Q9 (p < 0.001) were significantly higher
(more positive) in the negative—positive scales than the positive—negative
scale. For mobile respondents, there were also higher mean scores in
the negative first scale for Q9 (p < 0.001) and Q12 (p = 0.04). For PC
respondents, the mean score for Q9 (p = 0.03) was significantly higher in
the negative first condition than in the positive first condition.

For the 5-point scale, the break-off rates were 6.5% for the negative first
scale and 5.5% for the positive scale, and the difference was not significant
(x> = 0.11, p = 0.74). For the 7-point scale, the break-off rates for the
negative first and positive first scales were 4.0% and 6.1%, respectively (x>
= 1.08, p = 0.30). The item non-response rates are shown in Table 4. For
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Table 5 Completion time by experimental condition (Experiment 2)

Negative first Positive first X2 p
Whole sample
5-point 125.0 1315 1.94 0.16
7-point 123.0 127.0 0.83 0.36
Mobile
5-point 115.5 147.5 9.80 0.00
7-point 132.0 128.0 0.02 0.89
PC
5-point 130.5 1235 0.28 0.60
7-point 119.0 125.0 0.91 0.34

most questions, the item non-response rates were relatively low and the
difference between the two scale directions was small and not significant.
This was the case for the whole sample, and for mobile and PC separately
too.

The median time to complete was compared between the two slider
directions in Table 5. For the S-point scale, the positive—negative scales
took longer to complete than the opposite direction (x* = 9.80,p < 0.001).
For the other comparisons, the differences were small and not significant.

Next, the Cronbach’s alpha for the first six questions (self-control/
impulsiveness) was calculated for the 5- and 7-point scales by experimental
conditions and devices (Table 6). The differences were relatively small and
not significant for all comparisons.

Lastly, as in Experiment 1, the three survey evaluation questions were
analysed. For both 5-point scales, respondents rated the negative—positive

Table 6 Cronbach’s alpha by experimental condition (Experiment 2)

Alpha

Negative first Positive first p
Whole sample
5-point 0.38 0.34 0.60
7-point 0.29 0.27 0.79
Mobile
5-point 0.41 0.29 0.33
7-point 0.31 0.22 0.48
PC
5-point 0.36 0.37 0.92
7-point 0.27 0.30 0.76
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slider to be better designed (F = 5.10, p = 0.02) and easier (F = 2.33,
p = 0.13), but survey-taking experience was similar between these two
directions (F = 2.33, p = 0.13). For the 7-point scale, the survey design (F =
0.65, p = 0.42), the survey experience (F = 0.87, p = 0.35) and the survey
difficulty (F = 0.29, p = 0.59) were similar between the scale directions.

Discussion

Using data collected from two web survey experiments, this study
examined the impact of labelling and the scale direction of slider questions
on survey responses. In the first experiment, three question types, including
radio button with full labels, radio button with endpoint labels and slider
questions, were compared. It reached the following conclusions.

First, for both 5-point and 7-point scales, the mean scores for fully
labelled radio button, endpoint labelled radio button and slider questions
were very similar to one another. With very few exceptions, the differences
were not statistically significant. Even for the significant cases, the size of
the difference was extremely small. Also, both PC and mobile respondents
showed similar mean scores across the question types. Second, the
break-off rate for the slider questions was slightly but not significantly
lower than that for both the radio button questions. However, the item
non-response rate was significantly higher for slider questions than for
both the radio button (fully labelled and endpoint labelled) conditions.
Third, the time to complete was slightly longer for the slider than for
the radio button questions, although not substantially. Fourth, the scale
reliability, as measured by the Cronbach’s alpha, was similar across the
three question types. Lastly, the respondents’ subjective judgements of the
surveys were largely similar across question types.

In the second experiment, the scale direction, either positive—negative
or negative—positive, was crossed with the scale length (5-point or 7-point
scales). Similar measures were used as in Experiment 1 and reached the
following conclusions. First, with very few exceptions, the mean scores
between the two scale directions were not significantly different for
both the 5-point and 7-point scales. The patterns for mobile and PC
respondents were very similar as well. Second, both the survey break-off
rates and item non-response rates were similar between the two scale
directions for 5-point and 7-point scales. Third, the time to complete was
very close between the two scale directions. Fourth, the Cronbach’s alpha
showed similar scale reliability between the two scale directions. Lastly,
respondents gave similar evaluations to the two scale directions.
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For both experiments, the mean score differences were more prevalent
among 7-point scales than S-point scales, and the differences were driven
primarily by mobile respondents. One possible explanation was the limited
screen size and readability of the fully labelled scales on mobile devices.
The end-labelled scales were more similar to the slider questions in that
only endpoints were labelled verbally. Consequently, the mean scores for
the end-labelled scales and sliders were more similar than the mean scores
between fully labelled scales and sliders. For Experiment 2, the experimental
effects of scale direction were larger for mobile than PC respondents,
which was consistent with the findings reported by Stapleton (2013). Also,
interestingly, some of the positive first scales had lower mean scores than
negative first scales. Although it is not clear why this happened, future
research can further explore this area by using techniques like eye tracking
or mouse movement tracking. It will be valuable for researchers to dive deep
into the mechanism of this phenomenon. It’s also interesting to note that Q7
and several subsequent questions are those with significant mean differences.
Q7 asked about respondents’ experience with the SurveyMonkey Contribute,
the online survey panel from which the data were collected for this study.
Since the survey respondents were all part of this panel, and the survey
was conducted using the SurveyMonkey platform, the responses could be
affected by the question content. The difference for questions after Q7 could
be due to a halo effect. To test this, future research could randomise the
order of the questions to see if the result will still hold.

There are some important limitations to this study. First, it focused
only on 5- and 7-point discrete variables, while slider questions can also
be used for scales with more response options and continuous variables.
Future research should examine whether the number of response options
moderates the effects shown in this study. Second, the device was not
randomly assigned but self-selected. Although this reflects what happens in
the real world, it prevents us from making causal inference regarding the
device effect. Third, the VAS was not tested in this study. Given the similar
functionality and user experience between these two question types, the
findings in this study should, it is hoped, still hold for VAS questions, but
this needs to be tested empirically. Fourth, there are other design features,
such as horizontal scales and different scale labels (numeric vs verbal,
endpoint vs full labels), that were not tested in the experiments. This
study chose to test the fully labelled scale as it has been shown to produce
better data quality (Krosnick & Presser 2010). Also, a horizontal scale may
not work well on mobile devices, especially with a 7-point scale, as some
categories may not be visible for smaller screens. Last, but not least, the
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initial position of the slider handle could also impact the survey response,
as found by Buskirk et al. (2015). In this study, the handle was positioned
in the middle for all questions so that it would not confound the results.
However, future studies should consider varying the starting position of
the slider and comparing this with the radio button questions.

Despite the limitations, this study showed that slider questions provided
similar measurements to radio button questions, either with full labels
or endpoint labels, with one caveat: the item non-response rate for the
slider questions was somewhat higher than for the radio buttons. Also, the
direction of slider questions, or the endpoint verbal labels, did not change
the survey estimates of the slider questions. Given this, survey researchers
and practitioners should feel safe to choose between slider and radio
button questions, or placing the positive or negative adjective on either
endpoint of the slider questions.

Appendix 1: Question wordings and response options
1. I keep close track of where my money goes.

2. I often stop one thing before completing it and start another.
3. I often act without thinking.

4. Before I get into a new situation, I like to find out what to expect
from it.

5. T am often not as cautious as I should be.
6. I often prefer to ‘play things by ear’ rather than to plan ahead.

Response options for questions 1-6:

7-point scale: Strongly disagree, Disagree, Somewhat disagree, Neither
agree nor disagree, Somewhat agree, Agree, Strongly agree

5-point scale: Strongly disagree, Somewhat disagree, Neither agree nor
disagree, Somewhat agree, Strongly agree

7. How satisfied are you in general with your experience using
SurveyMonkey Contribute?

8. How satisfied are you in general with your current internet service
provider?

9. How satisfied are you in general with your current primary mode of
transportation (e.g. car, bike, walk, train)?
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10. How satisfied are you in general with your current living arrangement?

Response options for questions 7-10:

7-point scale: Not at all satisfied, A tiny bit satisfied, A little satisfied,
Somewhat satisfied, Satisfied, Very satisfied, Extremely satisfied

S-point scale: Not at all satisfied, A little satisfied, Somewhat satisfied,
Very satisfied, Extremely satisfied

11. How closely have you been following the U.S. presidential election?

7-point scale: Not at all closely, A tiny bit closely, A little closely, Somewhat
closely, Closely, Very closely, Extremely closely

S-point scale: Not at all closely, A little closely, Somewhat closely, Very
closely, Extremely closely

12. How interested are you in national politics?

7-point scale: Not at all interested, A tiny bit interested, A little interested,
Somewhat interested, Interested, Very interested, Extremely interested

5-point scale: Not at all interested, A little interested, Somewhat interested,
Very interested, Extremely interested

13. In general, how would you describe your views on most political
issues?

7-point scale: Very liberal, Liberal, Somewhat liberal, Moderate/Middle of
the road, Somewhat conservative, Conservative, Very conservative

5-point scale: Very liberal, Somewhat liberal, Moderate/Middle of the
road, Somewhat conservative, Very conservative

Survey evaluation
What did you think of the design of this survey? Poor, Fair, Good, Great,
Excellent.

How positive was your overall experience taking this survey? Not at all
positive, A little positive, Somewhat positive, Very positive, Extremely
positive.

How easy was it to answer the questions in this survey? Very difficult,
Somewhat difficult, Neither easy nor difficult, Somewhat easy, Very easy.
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Appendix 2: Screen shots of sample survey questions
(Experiment 1)

SurveyMonkey Research Survey

How much do you agree or disagree with the following statements?

| keep close track of where my money goes.
O Strongly disagree

() Disagree

() Somewhat disagree

() Neither agree nor disagree

() Somewhat agree

() Agree

() strongly agree

I often stop one thing before completing it and start another.
() strongly disagree

() Disagree

() Somewhat disagree

O Neither agree nor disagree

(") somewhat agree

() Agree

O Strongly agree

SurveyMonkey Research Survey

How much do you agree or disagree with the following statements?

I keep close track of where my money goes.
() strongly disagree

() Disagree

() Somewhat disagree

O Neither agree nor disagree

(") somewhat agree

() Agree

O Strongly agree

| often stop one thing before completing it and start another.
() strongly disagree

O Disagree

() Somewhat disagree

O Neither agree nor disagree
(") Somewhat agree

() Agree

() strongly agree
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SurveyMonkey Research Survey

How much do you agree or disagree with the following statements?

I keep close track of where my money goes.

1= Strongly disasgree 7 = Strongly agree

O L]

| often stop one thing before completing it and start another.

1= Strongly disasgree 7 = Strongly agree

O ]

Appendix 3: Screen shots of sample survey questions (Experiment 2)

SurveyMonkey Research Survey

How much do you agree or disagree with the following statements?

I keep close track of where my money goes.

Strongly agree Strongly disagree

O [ ]

I often stop one thing before ing it and start

Strongly agree Strongly disagree

O [ ]

I often act without thinking.

Strongly agree Strongly disagree

O [ ]

SurveyMonkey Research Survey

How much do you agree or disagree with the following statements?

I keep close track of where my money goes.

Strongly disagree Strongly agree
| often stop one thing before ing it and start
Strongly disagree Strongly agree

O [ ]

1 often act without thinking.

Strongly disagree Strongly agree

O [ ]
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