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Rating scales are used extensively in surveys. A rating scale can descend from the highest to
the lowest point or from the positive to the negative pole. A rating scale can also start with the
lowest point (or the negative pole) and ascend to the highest point (or the positive pole). Pre-
vious research has shown that the direction of the scale, i.e., the order of the response options,
has an impact on responses, and that respondents are more likely to select response options
close to the starting point of the scale, regardless of whether the scale starts with the lowest
or the highest point. This paper advances the literature by examining empirically whether or
not the response order effect in rating scale questions is driven by satisficing. Drawing on data
from an experiment on five multi-item grids, we found that scale direction had a significant and
extreme impact on response distributions. Although the effect of scale direction was stronger
among speeders than non-speeders, the effect was observed across the board among those who
were at a high risk of satisficing and those who were not.
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1 Introduction

In surveys, the measurement of many constructs, such
as attitudes, opinions, behaviors, and personal states, relies
on the use of rating scales. When developing such rating
scales for self-administered surveys, questionnaire design-
ers have to make design decisions concerning the number
of scale points offered (Krosnick & Fabrigar, 1997), the
use of verbal and/or numeric labels assigned to all or some
of the scale points (O’Muircheartaigh, Gaskell, & Wright,
1995; Schwarz, Grayson, & Knäuper, 1998; Schwarz & Hip-
pler, 1995; Schwarz, Knäuper, Hippler, Noelle-Neumann, &
Clark, 1991), the spacing of response options (Daamen &
de Bie, 1992; Tourangeau, Couper, & Conrad, 2004), the
alignment of the scale, i.e., the decision to present the scales
horizontally or vertically on a screen or paper (Christian,
Parsons, & Dillman, 2009), and whether to present individ-
ual items one per screen or group them and place them in a
matrix format (Tourangeau et al., 2004; van Schaik & Ling,
2007). Studies have demonstrated empirically that the design
features of rating scales affect how survey respondents pro-
cess the scale and use the scale to construct their responses.

Another design feature of a rating scale pertains to its
direction, that is, the order of the scale points. A rating
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scale can descend from the positive to the negative pole (e.g.,
“strongly agree” to “strongly disagree”) or from the highest
to the lowest point (e.g., “all of the time” to “never”). The
scale can also ascend from the negative to the positive pole
(e.g., “strongly disagree” to “strongly agree”) or the lowest
to the highest point (e.g., “never” to “all of the time”). Hof-
mans et al. (2007) also refer to the two formats as “decre-
mental scales” and “incremental scales,” respectively. Com-
pared to other rating scale features – such as the number of
scale points and the use of verbal labels – for which question-
naire textbooks provide clear design guidelines (e.g., Brad-
burn, Sudman, & Wansink, 2004; Fowler, 1995; Krosnick &
Presser, 2010), the choice of scale direction largely “seems
to be a matter of taste” (Ramstedt & Krebs, 2007, p. 33).

Existing research demonstrated that scale direction can
have an impact on responses in self-administered paper-
pencil surveys (e.g., Belson, 1966; Chan, 1991; Friedman,
Herskovitz, & Pollack, 1993; Friedman, Weiser Friedmann,
& Gluck, 1988; Krebs & Hoffmeyer-Zlotnik, 2010; Sheluga,
Jacoby, & Major, 1978), but some studies did not find an
effect of scale direction (Dickson & Albaum, 1975; Israel &
Taylor, 1990; Powers, Morrow, Goudy, & Keith, 1977; Ram-
stedt & Krebs, 2007; Weng & Cheng, 2000). For Web sur-
veys, four studies showed a significant impact of scale direc-
tion on answers (Hofmans et al., 2007; Liu & Keusch, 2017;
Stapleton, 2013; Toepoel, Das, & van Soest, 2009), and one
study failed to demonstrate this effect (Keusch & Yan, forth-
coming). Results are mixed in Christian et al. (2009), Höhne
and Krebs (2018), Höhne and Lenzner (2015), Krebs (2012),
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Malhotra (2009), who found a significant impact of scale di-
rection on some questions, but not others. In studies where
a significant response order effect in rating scales was ob-
served, responses were found to lean toward the start of the
rating scale. That is, the high or positive end of the scales
was endorsed more often in descending scales and the low
or negative end of the scales attracted more endorsement in
ascending scales.

As to the mechanisms responsible for the response order
effect in rating scales, most existing research did not attempt
to examine the underlying mechanism causing this shift of
responses to the start of the scale (see Yan & Keusch, 2015,
for an exception). Some researchers simply considered scale
direction effect to be a special case of primacy effect re-
ported for unordered response options in survey modes with
visual presentation (Krosnick & Alwin, 1987) and resorted
to satisficing when trying to account for it (e.g., Krebs &
Hoffmeyer-Zlotnik, 2010). That is, when respondents are
unable or unwilling to fulfill the potentially complex task of
retrieving information from memory and editing it to fit the
categories of survey response options, they take a cognitive
shortcut by selecting the first acceptable or satisfactory re-
sponse that is offered rather than selecting an optimal answer
that matches their true attitude (Krosnick, 1991). For ques-
tions with unordered response categories, a number of stud-
ies have demonstrated that satisficing leads to response or-
der effects (e.g. Holbrook, Krosnick, Moore, & Tourangeau,
2007; Meredith & Salant, 2013; Narayan & Krosnick, 1996).

However, rating scales are different from unordered re-
sponse categories. Rating scales represent scale points on a
continuum that follows an inherent order; therefore, rating
scales could evoke different cognitive processes leading to
different response strategies than when a list of unordered
response options are used. We suspect that the satisficing
notion does not entirely account for response order effect in
rating scales for three reasons. First, a primacy effect in rat-
ing scales was also observed in surveys employing an aural
administration (e.g. Kalton, Collins, & Brook, 1978; Min-
gay & Greenwell, 1989; Yan & Keusch, 2015). Second,
scale direction effect was not found under conditions that are
conducive to satisficing such as fast interview pace in Min-
gay and Greenwell (1989) and survey questions placed to-
wards the end of the questionnaire as in Carp (1974) and Yan
and Keusch (2015). One exception is Malhotra (2008), who
reports that respondents with low education who speeded
through the questionnaire showed the strongest scale direc-
tion effect on items employing unipolar rating scales. Third,
Yan and Keusch (2015) demonstrates empirically that re-
spondents’ use of anchoring-and-adjustment heuristics leads
to scale direction effects.

In this paper, we aim to directly examine whether or not
the response order effect in rating scales can be attributed
to satisficing. We first look at the impact of scale direc-

tion on endorsement of individual scale points. We then ex-
amine scale direction effect among respondents who are at
different risk of satisficing. The satisficing perspective ar-
gues for a stronger scale direction effect among respondents
with limited cognitive capacity and lower motivation (Kros-
nick, 1991, 1999). We use the speed at which respondents
completed a survey as an indicator of motivation. Previous
research demonstrates that speeders (i.e., respondents who
sped through an interview and completed the survey at a
much faster speed) are more likely to exhibit primacy effects
in unordered response options and show more straightlin-
ing behavior in multi-item scales (Callegaro, Yang, Bhola,
Dillman, & Chin, 2009; Kaminska, McCutcheon, & Billiet,
2010; Malhotra, 2008; Zhang & Conrad, 2014). Therefore,
speeders are considered to have a lower motivation to com-
plete the survey and a higher risk to satisfice. In addition,
we use age and education as proxies for cognitive capac-
ity. Previous research found that older respondents (Knauper,
1999; Krosnick, 1991, 1999) and respondents with lower for-
mal education (Holbrook et al., 2007; Krosnick, 1991, 1999;
Mingay & Greenwell, 1989; Narayan & Krosnick, 1996) are
more likely to satisfice than younger respondents and respon-
dents with higher level of education, respectively. The focus
of the study is to investigate whether scale direction effect is
stronger among respondents prone to satisficing (e.g., speed-
ers, older respondents, and respondents with a lower level of
education) than those less prone to satisficing.

2 Methods

2.1 Data

Data for the study come from an experiment embedded in
a Web survey among members of an Austrian nonprobabil-
ity online access panel.1 In June 2010, 502 panel members
participated in a 10-minute Web survey. The email invitation
announced the topic of the survey as “Brands & advertising”.
The quota sample consisted of 50 percent males and 50 per-
cent females. The age of the respondents ranged from 12 to
75 years with a mean of 40.6 years (median=39 years). 58
percent of the respondents reported to have at least a high
school degree.

Among others, respondents were asked to rate their at-
titudes towards two brand logos and three brand advertise-
ments on a six-point end-labeled unipolar rating scale. For

1The goal of this study is to estimate the causal effect of
scale direction on responses to questions in an experiment embed-
ded in a web survey. Mullinix, Leeper, Druckman, and Freese
(2015) compare the results of experimental studies conducted on
the probability-based online panel KnowledgePanel to those from
experiments conducted on several convenience samples (e.g., from
Amazon’s Mechanical Turk). They find that results from the conve-
nience samples generally provide estimates of causal effects compa-
rable to those found on the population-based samples from Knowl-
edgePanel.
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Figure 1. Example screenshots of scale direction experimen-
tal conditions (top panel: descending scale; bottom panel:
ascending scale; translated from German to English)

each brand, attributes were presented in a grid on one screen.
The number of items in a grid ranged between 10 and 12
per brand. The horizontal display of the rating scale in a grid
format makes our study different from earlier research, which
studies scale direction effects mostly on individual items with
vertical scales.

We experimentally varied the direction of the rating scale
used in the five grids in a between-subject design.2 A ran-
dom half of the respondents received a scale running from
“totally applies” to “does not apply at all” (descending scale
condition; top panel in Figure 1), and the other half received a
scale running from “does not apply at all” to “totally applies”
(ascending scale condition; bottom panel in Figure 1)3. The
order of the grids presented to the respondents was random-
ized.

2.2 Analysis plan

To assess the influence of scale direction on survey re-
sponses, we first created a binary outcome variable, for each

individual item, indicating whether a response fell on the low
side of the scale (=1), i.e., the three scale points on the side
of the scale anchored with “does not apply at all”, or the
high side of the scale (=0), i.e., the three scale points on the
side of the scale anchored with “totally applies”. Then we
compared differences in the distribution of this binary out-
come variable at the individual item level across scale direc-
tion conditions (0=“ascending scale”, 1=“descending scale”)
with Chi-squared tests using the CrossTab function from the
gmodel package (Warnes, Bolker, Lumley, & Johnson, 2015)
in R version 3.5.1 (R Core Team, 2018).

To analyze the influence of satisficing on the response
order effect in rating scales, we specified multiple general
linear mixed-effects models on the binary outcome variable
treating each grid as an independent replication. Since the
binary outcome variable was coded for each item and for
each individual respondent, the outcome variable was cross-
classified by respondents and item. As a result, we fit a cross-
classified random effects model using the glmer function
from the lme4 package (Bates, Maechler, Bolker, & Walker,
2015) in R. In these models, we specified respondents and
items as random effects and indicators for scale direction,
age (0=”under 65 years”, 1=”65 years and older”), education
(0=”at least high school degree”, 1=”less than high school
degree”), and speeding (0=”Non-speeders”,1=”Speeders”)
as well as interaction terms of scale direction with age, ed-
ucation, and speeding as fixed effects. We followed Zhang
and Conrad (2014) in their approach of defining speeders as
respondents who took less than 300ms per word to complete
a survey question. Due to the experimental design of the
questionnaire, response time was only available on the en-
tire questionnaire level and not on the page-level. The ques-
tionnaire comprised 1,230 words, setting the initial threshold
for speeding to 369 seconds (= 300ms/word× 1, 230 words).
We then added five seconds per grid (a total of 25 seconds)
to the initial threshold because respondents were asked to
thoroughly look at the logos and ads before answering the

2Our study has a between-subject design component (scale di-
rection is varied at the respondent level) and also a within-subject
design component (all respondents have to answer questions in all
five grids). Because the scale direction manipulation is between-
subject, our analyses mostly employ this between-subject design
feature and treat the five grids as independent replications. We ac-
knowledge that this analytic decision is suboptimal for a within-
subject design.

3Independent of the scale direction manipulation, we also exper-
imentally varied the use of numeric labels. One random half of the
respondents received a scale with numeric labels (1 to 6) for all scale
points, and the other half received a scale with only verbal labels
for the two end points and no numeric labels. There were neither a
significant main effect of numeric labels nor significant interaction
effect between numeric labels and scale direction in the multivariate
models presented below. As a result, we combined cases across the
numeric labels conditions.
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attitude items. We also added one second per screen of the
questionnaire to account for transitioning between screens
(43 seconds in total), yielding a final threshold of 437 second.
About 8 percent of respondents answered the questionnaire
faster than this threshold and were thus labeled as speeders.4

3 Results

Table 1 shows the proportion of respondents who selected
a response option on the low side of the scale (i.e., the three
scale points on the side anchored with “does not apply at
all”) by scale direction. For all eleven items in Grid 1, re-
spondents were significantly more likely to select a response
option from the low side when the scale started with the low
side (i.e., the ascending scale condition) than when the scale
started with the high side (i.e., the descending scale condi-
tion). For some items, the difference in endorsement of the
low side between the ascending and the descending condi-
tion is more than 35 percentage points. The results for the
other four grids are highly comparable with all individual
Chi-squared test being statistically significant at p < 0.001.

To analyze the multivariate effect of scale direction on
endorsement of the low side of the scale for respondents
with different levels of satisficing, cross-classified multi-
level models were fit with the binary outcome variable in-
dicating whether or not a response from the low side of the
scale (i.e., the three response options on the side anchored
with “does not apply at all”) was selected as the dependent
variable. For each of the five grids, we first fit a base model
to partition the total variance of the binary outcome variable
into within-cell and between-cell components (not shown).
About 43 percent of the total variation in the likelihood of se-
lecting from the low side of the scale for Grid 1, for instance,
was across respondents and about 6 percent was across items.
For the other four grids, about 28 to 37 percent of the to-
tal variation was across respondents and 4 to 14 percent was
across items. Overall there is a larger variation at the respon-
dent level than at the item level.

Tables 2 shows the results of the cross-classified random
effects models fitted on the binary outcome variables created
for items for all five grids. In terms of the fixed effects, scale
direction consistently showed a significant influence on the
endorsement of the low side of the scale, which is in accor-
dance with the results of the univariate analysis – a descend-
ing scale reduced the likelihood to select from the low side
of the scale. With regard to the indicators of satisficing, age
does not seem to affect the likelihood of selecting from the
low side of the scale. Education had a significant main ef-
fect on the likelihood of selecting from the low side for two
(out of five) models and the speeding indicator had a signif-
icant main effect for two models too. Even when changing
the threshold for speeding from 300 to 250 and 350 ms per
word, results of the models are highly comparable to our ini-
tial models (see Appendix), showing that the effect of scale
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Figure 2. Difference in proportion of selecting low side of
the scale between ascending and descending scale condition
by speeding across different speeding thresholds

direction is independent of the definition of speeding used in
our analysis.

To determine whether the observed scale direction effect
is caused by satisficing, we turn to examining two-way inter-
actions between scale direction and the satisficing indicators.
For four (out of five) grids (Grid 1, Grid 2, Grid 3, and Grid
4), the interaction between scale direction and speeding was
significant. Figure 2 plots the differences in endorsement of
the low side of the scale between the ascending and the de-
scending scale condition in a given grid for speeders (black
lines) and non-speeders (grey lines) across 31 different defi-
nitions of speeding. The average difference in the proportion
selecting from the low side of the scale was larger for speed-
ers than for non-speeders in all five experiments across all
speeding thresholds but one. In other words, speeders con-
sistently show larger scale direction effect but scale direction
effect is observed in both speeders and non-speeders, regard-
less of how we define speeding. There is no significant inter-
action between scale direction and the other two indicators
of satisficing (age and education).

Finally, we specified models including three-way interac-
tions between scale direction, speeding, and education.5 The

4To test the robustness of our findings, we varied the thresh-
old for speeding and reran the cross-classified models. We used a
stricter definition with a threshold for speeding of 250ms per word
and a less strict definition with a threshold of 350ms per word. In
both cases, the final threshold values include time for looking at
the brand and moving from page to page. The stricter definition
(speeding ≤ 375sec) flagged three percent of respondents as speed-
ers while the less strict definition of speeding (speeding ≤ 498sec)
flagged 14 percent of respondents as speeders. The results from the
models including the alternative definitions of speeding are highly
consistent with the findings of the models including the original
definition of speeding (see Appendix).

5We also specified and reran models with a three-way interac-
tion term for scale direction × speeding × age, but the models did
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Table 1
Proportion of responses from the low side of the scale by scale condition

Item Ascending Scale (in %) Descending Scale (in %) Difference

Grid 1
attractive 51.2 25.4 25.8
conservative 74.4 51.6 22.8
modern 58.8 30.2 17.6
serious 64.4 30.2 31.2
likeable 54.4 23.4 31.0
trustworthy 68.0 32.5 35.5
fresh 57.2 32.1 25.1
young 52.4 26.2 16.2
natural 69.6 44.0 25.6
aggressive 74.8 49.6 25.2
powerful 45.6 19.4 26.2
N 250 252

Grid 2
attractive 47.6 26.6 21.0
conservative 83.2 67.5 15.7
modern 39.2 15.1 24.1
serious 56.8 29.8 27.0
likeable 48.4 24.2 24.2
trustworthy 60.4 31.0 29.4
obtrusive 72.4 49.2 23.2
cheap 72.8 53.2 19.6
charming 64.4 36.5 27.9
romantic 73.2 59.1 14.1
feminine 75.2 49.6 25.2
N 250 252

Grid 3
attractive 49.6 18.3 21.3
conservative 36.0 19.4 16.6
modern 71.6 54.0 17.6
serious 28.8 5.5 23.3
likeable 52.8 17.9 34.9
trustworthy 40.0 11.9 28.1
fresh 75.2 46.4 28.8
young 81.2 56.3 24.9
natural 60.0 30.2 29.8
elegant 37.2 15.9 21.3
demur 51.2 33.3 17.9
bourgeois 63.2 45.2 18.0
N 250 252

Continues on next page
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Continued from last page

Item Ascending Scale (in %) Descending Scale (in %) Difference

Grid 4
attractive 56.8 32.5 23.3
conservative 58.8 36.5 22.3
modern 57.6 33.7 23.9
serious 44.8 19.0 25.8
likeable 65.6 39.3 26.3
trustworthy 57.6 27.4 30.2
aggressive 73.2 50.0 23.2
powerful 52.4 23.8 28.6
cold 55.6 29.4 26.2
masculine 70.4 40.9 29.5
N 250 252

Grid 5
attractive 56.8 29.0 27.8
conservative 61.6 42.5 19.1
modern 54.8 29.8 25.0
serious 46.6 17.5 28.9
likeable 58.0 26.6 31.4
trustworthy 58.0 25.4 22.6
elegant 54.0 31.0 23.0
stylish 52.8 28.6 24.2
extravagant 79.2 50.4 28.8
cold 70.8 38.9 21.9
masculine 95.6 80.6 15.0
N 250 252

All differences between scales are statistically significant (p < 0.001).

three-way interaction term was not statistically significant in
four of the five models using 300 ms per word as the thresh-
old for speeding. The only significant three-way interaction
found in the model for Grid 3 is displayed in Figure 3. Con-
trary to what would be expected from the satisficing notion,
speeders with a high school degree are more prone to scale
direction effects than speeders without a high school degree.

4 Conclusion

The study presented in this paper found a rather strong
tendency of answers to be pushed to the start of rating scales
that were presented in a grid format to respondents; respon-
dents were more likely to select a response option from the
low side when the scales were ascending from “does not ap-
ply at all” to” totally applies” than when the scales were de-
scending from “totally applies” to “does not apply at all.”
This study used a sample from a nonprobability online ac-
cess panel, but it replicates what Yan and Keusch (2015) have
found on a probability sample of the general population. Our
findings add one more piece of empirical evidence to the lit-
erature on the impact of scale direction on survey answers.

Despite the significant and large impact of scale direc-
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by speeding by education for Grid 3

tion on responses, we only found limited evidence that the
scale direction effect was solely driven by satisficing. We
employed three commonly used indicators of satisficing in

not converge.
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our study: the tendency to speed through the questionnaire
as a measure of respondent motivation, and respondent age
as well as educational attainment as measures of respondent
ability. Respondents who sped through the questionnaire did
– to some extent – show stronger response order effects for
some of the items, indicating that motivation is associated
with scale direction effects. However, we did not find older
respondents and respondents with lower level of formal ed-
ucation to be more prone to response order effects in rating
scales than younger respondents and those with higher level
of formal education, respectively. Only in one of five mod-
els did we find a significant three-way interaction between
scale direction, speeding, and education. However, that sig-
nificant interaction effect seems to be counter to what would
be expected if satisficing were responsible for scale direction
effect.

In addition, we found that respondents who did not speed
through the questionnaire also showed significant and sub-
stantial response order effects in rating scale questions. We
therefore cannot conclude that the observed response order
effect in rating scales was completely accounted for by the
notion of satisficing. We acknowledge that satisficing might
arise from a lack of personal interest in a survey topic, dif-
ficult tasks or other factors. Unfortunately, we do not have
access to these measures in our study and we encourage other
researchers to further investigate the role of these factors on
scale direction effects.

The findings presented in this paper have important im-
plications for survey methodologists, researchers, and prac-
titioners who rely on the use of rating scales in their studies.
First, our results demonstrated that the direction of a rating
scale matters, especially when univariate analyses of the an-
swers are the key analytic goal. Therefore, survey method-
ologists and researchers should be aware of the response or-
der effect when designing rating scales for survey question-
naires. Unfortunately, the survey field does not have enough
evidence concluding which scale direction yields data of bet-
ter quality.

Second, the field needs to better understand what causes
the responses to shift to the start of a scale. Response order
effects in rating scales tend to be brushed off as a special case
of primacy effects attributed to respondents satisficing during
the question-answering process (Krosnick, 1991; Krosnick
& Presser, 2010). However, our findings at best partially
support the satisficing account. The effects of scale direction
on responses to rating scale questions are sometimes stronger
for speeders, but not necessarily stronger in other situations
conducive to satisficing, consistent with Carp (1974), Min-
gay and Greenwell (1989), Yan and Keusch (2015). Yan
and Keusch (2015) suggest that the effect of scale direction
may be due to respondents’ use of anchoring-and-adjustment
when constructing and mapping their answers to one of
the scale points. Using eye-tracking technology, (Höhne &

Lenzner, 2015) found that respondents fixate the first half
of a response scales more intensively than the second half
and that the amount of time spent looking at the first half
correlates with the probability of selecting a response cate-
gory from that side. Salzberger and Koller (2013) attributed
the influence of the direction of rating scales on responses
to the ‘near means related’ heuristic respondents use when
answering survey questions(Tourangeau et al., 2004, 2007).
More research is needed to examine the applicability of these
explanations.

One limitation of the scale direction experiment presented
in this paper is that the scale features are fixed; the experi-
ments used six-point unipolar end-labeled rating scales that
were presented horizontally in a multi-item grid. As a re-
sult, we acknowledge the potential limitations with the gen-
eralizability of our findings to scales with different features
and the inability to investigate the moderating properties of
different other scale features on response order effects in rat-
ing scale questions. However, scale direction effects are ob-
served on scales with different number of scale points (e.g.,
Yan & Keusch, 2015), fully-labeled scales (e.g., Garbarski,
Schaeffer, & Dykema, 2015), and bipolar scales (e.g., Höhne
& Krebs, 2018). In addition, certain question characteris-
tics and scale features moderate the influence of scale di-
rection on survey responses (Yan, Keusch, & He, 2018).
For instance, scale direction effects are stronger for non-
attitudinal items, earlier survey items, and items with longer
scales. Furthermore, the moderating impact of question type,
question location, and scale length on scale direction effects
is more pronounced for items administered via Computer-
Assisted Personal Interviewing than in self-administration.
Others found that scale direction effects are more pronounced
in vertical scales than horizontal scales (Höhne & Lenzner,
2015). More experimental research is needed that systemat-
ically varies these scale features so as to thoroughly under-
stand scale direction effects.

Another limitation of the paper is that only univariate dis-
tributions of responses are examined. Future research should
investigate the influence of scale direction on the correlation
structures of survey responses (e.g., relationships among sev-
eral items of a multi-item scale) and how scale direction in-
teracts with the polarity of items (i.e., whether a survey item
is worded positively or negatively) in order to advance the
literature on scale direction effects.
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