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Survey literature has documented a tendency for respondents to select scale options closer to
the start of a scale, resulting in scale direction effects. This paper builds upon the literature
and expands it in two important ways. First, we experimentally manipulated scale length, scale
labeling, and scale type, and fully crossed them with scale direction. This experimental setup
allows us to examine the moderating effects of other scale features on scale direction effects.
Second, previous literature largely examined the impact of scale direction on distributional
properties of answers. In this paper, we conducted a systematic assessment of reliability and
validity of answers as well as measurement equivalence by scale direction, allowing us to gain a
deeper understanding and a more complete picture of the impact of scale direction on resultant
answers. The findings will have important implications for question writers and will provide
practical guidance on the direction of scales.
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1 Introduction

Scale direction effects refer to respondents’ tendency to se-
lect scale points closer to the beginning of a response scale,
holding other scale features constant (Yan & Keusch, 2015).
Unlike response order effects observed for unordered re-
sponse categories, which are manifested as primacy effects
when the communication channel is visual (e.g., a web or
paper survey) and recency effects when the response op-
tion list is read to respondents (e.g., a telephone survey),
scale direction effects are not contingent upon the mode
of data collection. Scale direction is empirically shown to
produce primacy effects across a variety of modes of data
collection such as telephone surveys (e.g., Yan & Keusch,
2015), face-to-face surveys (e.g., Carp, 1974), web surveys
(e.g., Garbarski, Schaeffer, & Dykema, 2015, 2019; Höhne,
Krebs, & Kühnel, 2023; Keusch & Yan, 2018; Tourangeau
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et al., 2017), mobile web surveys (e.g., Keusch & Yan,
2017; Tourangeau et al., 2017), and paper questionnaires
(e.g., Höhne & Krebs, 2018; Israel, 2006).

Two mechanisms have been proposed to account for
scale direction effects. According to the satisficing account
(Krosnick, 1991, 1999), respondents unwilling or unable
to exert the cognitive effort required to provide an optimal
response satisfice by taking a cognitive short-cut and select-
ing the first acceptable or satisfactory scale point, leading
to scale direction effects. Researchers resorting to the sat-
isficing notion to explain scale direction effects essentially
treat scale direction effects as a special case of primacy
effects (e.g., Krosnick & Presser, 2010). The second pos-
sible mechanism is the anchoring-and-adjustment heuristic
proposed by Tversky and Kahneman (1974). According to
this account, respondents who are provided a response scale
use the beginning scale point as an anchor and then make
adjustments to that anchor until they reach a satisfactory
scale point. Yan and Keusch (2015) demonstrated empiri-
cally that the anchoring-and-adjustment heuristic is at work
for scale direction effects. Because both mechanisms pre-
dict primacy effects, it is hard to pinpoint which mechanism
is at work under what circumstances. Conceptually speak-
ing, the two mechanisms differ with respect to moderators
of the scale direction effects. The satisficing account argues
for a stronger scale direction effect for difficult tasks and
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among respondents with limited cognitive capacity and de-
creased motivation (Krosnick, 1991, 1999). However, em-
pirical research showed that satisficing cannot entirely ac-
count for scale direction effects as these tend to be observed
across the board among respondents who were at a high risk
of satisficing and those who were not (e.g., Keusch & Yan,
2018) and under conditions that were conducive to satisfic-
ing and conditions that were not (e.g., Mingay & Greenwell,
1989; Carp, 1974). By contrast, conditions facilitating the
use of anchoring-and-adjustment heuristic include relevant
anchors (Mussweiler & Strack, 1999), plausible anchors
(Wegener & Petty, 1995), respondents with a high need
for cognition (Epley & Gilovich, 2006), respondents with
high agreeableness (Eroglu & Croxton, 2010), respondents
without required knowledge (Wilson et al., 1996), and re-
spondents attentive to the anchor (Wilson et al., 1996). So
far, only Yan and Keusch (2015) demonstrated empirically
a stronger scale direction effect among respondents without
the necessary knowledge, consistent with the predictions of
the anchoring-and-adjustment process.

There are a few additional gaps in the literature. First,
most of the research on scale direction effects focused on
rating scales with attitudinal items. Example rating scales
examined in earlier research include agreement scales (e.g.,
Höhne & Krebs, 2018; Leon et al., 2022; Yan & Keusch,
2018), satisfaction scales (e.g., Smyth et al., 2019), and
evaluative scales (e.g., Garbarski et al., 2015, 2019). By
contrast, only three studies investigated scale direction
effects for questions using frequency scales (Carp, 1974;
Keusch & Yan, 2019; Tourangeau et al., 2017). Carp
(1974) examined 10 questions on frequency of trips using
an 8-point fully labeled frequency scale but failed to find
evidence indicating that scale direction affected answers to
these behavioral questions. Keusch and Yan (2019) varied
scale direction, scale alignment, and verbal labeling of a 5-
point fully labeled unipolar frequency scale to 10 survey
items. Again, they did not find any significant effect of scale
direction on resultant answers. Tourangeau and colleagues
(2017) assessed scale direction effects to six behavior items
using frequency scales and found significant scale direc-
tion effects only when the frequency scale had seven scale
points but not when a 5-point scale was used. To advance
scale direction literature, this paper examines the impact
of scale direction on answers to questions that measure
the same constructs but use either agreement or frequency
scales.

Second, most studies on scale direction effects did not
attempt to take into consideration potential confounding or
moderating impact of other characteristics of the question
and the scale. They tend to use scales as they are, without
experimentally manipulating other features of the question
and the scale. As a result, scale direction effects are ob-
served in existing empirical research on both end-labeled

scales (e.g., Keusch & Yan, 2018) and fully-labeled scales
(e.g., Leon et al., 2022), on 5-point scales (e.g., Garbarski
et al., 2015, 2019) and longer scales (Krebs and Hoffmeyer-
Zlotnik, 2010), on scales vertically aligned (e.g., Christian
et al., 2009; Höhne and Lenzner, 2015) and horizontally
aligned (e.g., Keusch & Yan, 2018), and on bipolar scales
(e.g., Hofmans et al., 2007) and unipolar scales (e.g., Höhne
et al., 2023). But it is not clear what conditions are more
prone to scale direction effects.

A secondary data analysis demonstrates stronger scale
direction effects for longer scales, questions with both sub-
jective and behavioral components, and survey items ap-
pearing earlier in a questionnaire (Yan et al., 2018). In ad-
dition, 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 (CAPI) than in self-administration.

Two studies experimentally varied scale length in ad-
dition to scale direction (Höhne et al., 2023; Tourangeau
et al., 2017). Both found scale direction effects for 7-point
scales only, but not for 5-point scales. Three studies exper-
imentally varied scale alignment but failed to find signif-
icant interaction effects between scale direction and scale
alignment (Tourangeau et al., 2017; Keusch and Yan, 2019;
Garbarski, Schaeffer, & Dykema, 2019). Tourangeau and
colleagues (2017) also varied scale labeling so that half of
respondents received fully-labeled scales and the other half
end-labeled scales. They did not find a significant interac-
tion between scale direction and scale labeling. Keusch and
Yan (2019) manipulated verbal labels of frequency scales;
frequency scales were labeled with quantifiers only (e.g.,
never, a little of the time, some of the time, most of the
time, all of the time), precise frequency labels (e.g., zero
days, one or two days, three or four days, five or six days,
seven days), or a combination of both (e.g., never [zero
days], a little of the time [one or two days], some of the
time [three or four days], most of the time [five or six days],
all of the time [seven days]). Although verbal labeling had
a significant main effect on resultant answers, it did not
interact with scale direction.

This paper reports findings from an experiment fully
crossing scale direction with three other scale features: scale
length (5- or 7-point), scale labeling (end-labeled or fully-
labeled), and scale type (agreement or frequency). This ex-
periment allows us to clearly tease apart the moderating
effects of scale features on scale direction effects.

Third, most studies (especially the earlier ones) exam-
ined scale direction effects in terms of respondents’ selec-
tion of response options closer to the beginning of a scale
(e.g., Israel, 2006; Tourangeau et al., 2017) and means (e.g.,
Yan & Keusch, 2015; Garbarski et al., 2015). Only a few
studies used latent variable models in their analysis of scale
direction effects. Three studies showed measurement invari-
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ance by scale direction (Höhne et al., 2018; 2021; Krebs and
Hoffmeyer-Zlotnik, 2010). However, Höhne and colleagues
(2023) found that measurement invariance was achieved for
5-point scales but not for 7-point scales. Shifts in latent
means were found for agreement scales (Höhne & Krebs,
2018) and 7-point scales (Höhne et al., 2023), but were
not found in the Höhne & Krebs, 2018 study, which used
7-point end-labeled scales. Liu and Keusch (2017) showed
that the latent content factor did not differ by scale direction.
Two studies examined reliability or validity. Höhne and col-
leagues (2023) found that the composite reliability did not
differ for 7-point scales, but was higher for the 5-point scale
running from a high (or positive) end to a low (or negative)
end than for the 5-point scale progressing from a low (or
negative) end to a high (or positive) end. Saris and Gall-
hofer (2007) showed that reliability and validity estimates
did not significantly differ by scale direction in a meta-anal-
ysis of MultiTrait-MultiMethod (MTMM) experiments. In
terms of indirect indicators of data quality, Liu and Keusch
(2017) found that scale direction affected acquiescence but
Yan and Keusch (2018) did not find evidence that scale
direction affected acquiescence, mid-point response style,
straightlining, and internal consistency in four surveys con-
ducted face-to-face and online.

In this paper, we conducted a comprehensive analysis
of scale direction effects by examining the impact of scale
direction on means, validity, reliability, and other indica-
tors of data quality including acquiescence, straightlining,
extreme answers, and midpoint answers.

This paper uses data from two waves of a web survey
collected about a month apart. In the first wave of the web
survey, a 2 * 2 * 2 * 2 experiment was implemented on
a set of 15 survey questions that fully crosses scale direc-
tion (ascending direction progressing from the low/negative
end to the high/positive end vs. descending from the high/
positive end to the low/negative end), scale length (5-point
vs. 7-point), scale labeling (fully labeled vs. end labeled),
and scale type (agreement scale vs. frequency scale). In the
second wave, half of respondents were randomly assigned
to receive the same scale direction assignment as in the first
wave whereas the other half received a different scale direc-
tion. Taking advantage of the between-subject and within-
subject design, we answer three research questions:

RQ1 How does scale direction affect the distribution of
answers in terms of means? How do other scale features
(scale length, scale labeling, scale type, using same direc-
tion in both waves) moderate the impact of scale direction
on means?

Both satisficing and anchoring-and-adjustment predict
a primacy effect. As a result, we hypothesize smaller means
for ascending scales than for descending scales since as-

cending scales start with a low/negative end and descending
scales begin from a high/positive end.

Based on the existing empirical literature, we expect
a stronger scale direction effect for 7-point scales, fully-
labeled scales, and attitudinal scales than for 5-point scales,
end-labeled scales, and frequency scales.

RQ2 How does scale direction affect reliability, validity,
and measurement invariance?

Based on the current literature, we don’t expect scale di-
rection to affect reliability, validity, and measurement vari-
ance under the satisficing account.

RQ3 How does scale direction affect proxy indicators of
data quality in terms of straightlining, acquiescence, ex-
treme responses, and midpoint answers? How do other
scale features (scale length, scale labeling, scale type, us-
ing same direction in both waves) moderate the impact of
scale direction on data quality?

We examine these quality indicators to help identify
a combination of scale features that yields the best data
quality. As a result, we generally do not have a priori hy-
pothesis on the impact of scale direction on straightlining,
acquiescence, extreme responses, and midpoint answers.
We also do not have a priori hypothesis on the moderating
impact of other scale features on the impact of scale di-
rection on these proxy indicators of data quality. However,
we expect a higher prevalence of acquiescing answers for
descending agreement scales starting with agreement op-
tions because acquiescing answers are conflated with scale
direction effects.

2 Data and Method

This paper uses data from two web surveys conducted as
part of the LISS (Longitudinal Internet Studies for the So-
cial Sciences) panel administered by CentERdata (Tilburg
University, the Netherlands). The LISS panel builds on
a probability sample of households drawn from the Dutch
population register and aims to represent the Dutch-speak-
ing population permanently residing in the Netherlands.
Recruited households without Internet access are provided
with a computer and Internet connection. LISS panel mem-
bers are invited to complete online questionnaires every
month (see Scherpenzeel & Das (2010) and Scherpenzeel
(2011) for more details on LISS). For the purpose of this
study, the same set of 15 survey items were asked twice
about one month apart in the LISS panel. Six items ask
about mindfulness and nine about political efficacy. The
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exact question wording and response options are displayed
in the Supplementary Materials (Appendix A).

The first wave of data was collected in September 2014,
achieving a total of 3007 completes at a response rate of
83% using AAPOR RR1 formula. Wave 2 was conducted in
October 2014 with a total of 2740 completes and a response
rate of 75% again using AAPOR RR1. Both response rates
do not take into consideration panel recruitment response
rates. In addition, panelists were allowed to use their own
device to complete the two web surveys. Only about 5%
of respondents completed the web survey on a mobile de-
vice. We pooled data across devices for the analysis but
controlled for device use in regression models.

We experimentally manipulated scale direction so that
half of the respondents received scales in an ascending or-
der, that is, the scale begins with the low (i.e., never) or the
negative end (i.e., totally disagree) and progresses to the
high (i.e., always) or the positive end (i.e., totally agree),
and the other half scales in a descending order (i.e., starting
with the high or positive end). The 15 target items either
used a bipolar agreement scale (ranging either from totally
agree to totally disagree or from totally disagree to totally
agree) or a unipolar frequency scale (from never to always
or from always to never). Scales had either five or seven
points. Either all scale points had a verbal label (fully-la-
beled conditions) or only the two endpoints had a verbal
label (end-labeled conditions). All items were presented in-
dividually, that is, one item per screen, with response op-
tions shown in a vertical line.

All four experimental factors are fully crossed and re-
spondents were randomly assigned to one of the sixteen
cells at Wave 1 and Wave 2 separately. The assignment of
scale type, scale length, and scale labeling was kept the
same across waves. However, for scale direction assign-
ment, a random half of respondents were given the same
scale direction across waves, but the other half received
scales of different directions (for instance, if they were as-
signed scales in ascending order at Wave 1, they would get
scales in descending order at Wave 2). All survey data col-
lected as part of the experiment is available at https://doi.
org/10.17026/dans-z3f-jc65.

To answer RQ1, we re-scaled answers to all questions on
a 0–1 scale where 1 represents more agreement or higher
frequency. We then compared the means of the re-scaled
answers to every item by scale direction. We restructured
the data to the long format and ran a multilevel model to
test the impact of scale direction on the rescaled means. As
shown in the formula below, we accounted for the nested
structure of the data by allowing for a random intercept
at the individual level. We also estimated separate multi-
level models testing interactions between the scale direction
and each of the three moderating factors (scale type, scale
length, and scale labeling).

The formula used is (Snijders & Bosker, 2012):

Yi;j = �0 + ˙�hxhij + u0j + "ij

Where Yi, j is the rescaled response to question i by in-
dividual j, γ0 is the intercept of the regression, and Σγhxhij

are a set of h predictors of the outcomes (e.g., experimen-
tal group assignment). The variance is decomposed in the
individual level variation (u0j) and the residual (εij).

To address RQ2 on reliability by scale direction, we uti-
lized the within-person design of the study and estimated
reliability as the correlation between Wave 1 and Wave 2
measures for each question. We ran the correlations sepa-
rately by scale direction as well as by scale direction and
four moderator variables: scale type, scale length, scale la-
beling, and an indicator of whether scale direction in Wave 2
was changed from Wave 1. To test whether the difference is
significant we first estimate reliability separately for each
combination of scale direction and the three moderators
(scale labeling, scale length and scale type). We then pooled
all reliability estimates into a dataset consisting of 240 re-
liability estimates and used t-test to compare reliability by
scale direction.

To address RQ2 on validity by scale direction, we de-
veloped a MultiTrait-MultiError model (Cernat & Oberski,
2019, 2022, 2023) in which scale direction is considered
as a potential source of systematic bias. Due to the within-
subject experimental setup, two measurements are avail-
able from each individual. Furthermore, a random half of
respondents received a different scale direction at Wave 2.
Consequently, we can estimate the following model in the
Structural Equation Modeling framework (Bollen, 1989):

y�
td = �

.T /�

td Tt + �
.D/�

td D + "td

where y�
td is the observed variable measuring a particular

trait or topic, t, using a particular scale direction, d. We de-
compose the observed variance into three sources of varia-
tion: T, measuring the trait variance, D, measuring the scale
direction variance, and an item specific random error, εtd.
The trait variance represents the valid source of variation
that measures the concept of interest. The direction variance
is systematic measurement error as it represents consistent
answering patterns due to the format of the response scale
and not the content. The random error represents noise in
the data that can bias confidence intervals and multivariate
analyses. Fig. 1 visually represents the model for the six
mindfulness items as an illustration.

To address RQ2 on measurement equivalence by scale
direction, we ran a Confirmatory Factor Analysis (CFA) in
a sequence of models on Wave 1 and Wave 2 data sepa-
rately:

https://doi.org/10.17026/dans-z3f-jc65
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Fig. 1

MTME model for the mindfulness scale, where circles represent latent variables while squares are observed variables.
The T latent variables measure the concept of interest while D and A are systematic variance due to the scale direction.
Residuals, estimates of random error, are not shown for ease of reading

1. a model without any constraints across groups (known as
configural model),

2. adding constraints that all the loadings to be equal across
groups (known as the metric model),

3. adding constraints that all the intercepts are equal across
groups (known as the scalar model), and

4. adding constraints that the means of the latent variables
are equal across groups.

This sequence of models allows us to identify potential
causes for differences across groups. If the final model is
not significantly worse we can conclude that the measure-
ment model is the same regardless of the scale direction. We
used the Comparative Fit Index (CFI) to assess whether or
not restrictions make the models significantly worse. A de-
crease of more than 0.01 in CFI was considered an indicator
of decrease of fit (Chen, 2007).

To answer RQ3, we calculated a number of proxy data
quality indicators at the respondent level and investigated
how they are affected by scale direction. Acquiescence was
evaluated on questions using agreement scales and was cal-
culated as the percentage of times respondents selected “to-
tally agree.” For straightlining we created a binary indica-
tor for each respondent to indicate whether or not they pro-
vided the same answer to either battery of items. Extreme
response style was calculated as the proportion of times
one of the most extreme categories was chosen. Middle re-

sponse style was calculated as the proportion of times the
middle category was chosen.

To test whether differences due to scale direction are sta-
tistically significant, we ran OLS regression models (or lo-
gistic regression models if the outcome was dichotomous)
with the experimental factors as predictors in addition to
conducting t-tests and chi squared tests. We then specified
separate models testing interactions between scale direc-
tion and each of the three moderator variables. We ran all
the models for Wave 1 data and Wave 2 data separately.
For models on Wave 2 data, we also included, as another
possible moderator variable, whether respondents received
the same or different scale direction. All regression models
used to address RQ3 are at the respondent level, and are
not multilevel models.

All data was cleaned and analyzed in R 4.3.2. Respon-
dent-level regression models were run using the lme4 pack-
age (Bates et al., 2015). The multilevel models were run
using the lme4 package (Bates et al., 2015) while the equiv-
alence testing and the MTME were estimated using lavaan
(Rosseel, 2012).
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3 Results

3.1 RQ1. Scale Direction Effects On Means

We first examined the impact of scale direction on the
means to answer RQ1. The averages of answers to sur-
vey items are displayed in Table A1 in the Appendix sepa-
rately for each scale direction. The trend is that a descend-
ing scale starting with the high/positive end tends to elicit
higher means (more positive attitudes or higher frequency)
than an ascending scale starting with the low/negative end,
regardless of whether questions were worded positively or
negatively. The multilevel model fit on the long dataset
shows that this difference by scale direction is statistically
significant (Table A2 in the Appendix), demonstrating the
presence of scale direction effects despite the small overall
difference (descending = 0.567 vs. ascending = 0.551). (We
reran the multilevel model including an indicator for ques-
tion battery to account for the nesting of individual items
within question battery. Conclusions remain the same.)

The moderation effects of scale length, scale type, and
scale labeling are plotted in Fig. 2, which shows the pre-
dicted values from the multilevel model (Table A2 in the
Appendix). Scale direction effects are moderated by scale
length. In particular, a significant scale direction effect was
observed for 7-point scales but not for 5-point scales (see
Table A2 in the Appendix). Neither scale labeling nor scale
type moderated the impact of scale direction on means.

The means of answers to the 15 survey items at Wave 2
by scale direction are displayed in Table S1 in the Sup-
plemental Materials. Significant scale direction effects are
also found in Wave 2 data (see Table S2 in the Supplemental
Materials) but we did not find significant moderating effects
of scale length, scale type, scale labeling, and whether or
not the same scale direction was used in Wave 2 (Table S2
in the Supplemental Materials).

3.2 RQ2: Scale Direction Effects on Reliability

Fig. 3 presents the reliability of answers to each of the
15 survey items by scale direction. Scale direction does not
seem to have a consistent impact on reliability. The overall
difference in reliability by scale direction is small and not
statistically significant (p > 0.05). The average reliability is
0.56 for the ascending order and 0.57 for the descending
order (t = –0.58, p = 0.55). Scale length, labeling, and type
did not moderate the impact of scale direction on reliabil-
ity (see Table A3 in the Appendix). The interaction term
between scale direction and whether or not scale direction
was changed from Wave 1 to Wave 2 is also not statistically
significant (Table A3 in the Appendix).

Ascending

Descending

0.55 0.56 0.57 0.58

Frequency
Agreement

Ascending

Descending

0.54 0.55 0.56 0.57 0.58

Seven point
Five point

Ascending

Descending

0.55 0.56 0.57 0.58

End−labeled
Fully−labeled

Fig. 2

Wave 1: Predicted means with 95% confidence intervals for
scale direction and moderating factors based on multilevel
models (Table A2 in the Appendix)

3.3 RQ2: Scale Direction Effects on Validity

We decomposed the variance of the responses to mindful-
ness questions using the MTME approach and plotted in
Fig. 4 the estimated validity, the systematic variance due
to the scale direction, and the random error. Overall, the
validity for the mindfulness questions is relatively low, at
around 50%. The systematic variation due to the scale di-
rection is around 9% while the remaining variance is due
to random error (Fig. 4). Validity did not seem to differ by
scale direction though. We carried out variance decompo-
sition for each of the six items measuring mindfulness. As
shown in Figure A4 in Appendix, validity varies consider-
ably with the lowest validity for the “absorbed” item, which
is worded in the opposite direction to the rest of the mind-
fulness items. However, the effect of the scale direction
seems relatively consistent across items.

By comparison, validity for the nine political efficacy
questions is larger than 0.50, and the effect of scale direction
is smaller (around 3%, Fig. 5). Validity differs by item but
the effect of scale direction is rather consistent across the
nine items on political efficacy (Figure A5 in Appendix).

3.4 RQ2: Scale Direction Effects on Measurement
Equivalence

We next run the increasingly restrictive models for both
sets of questions to investigate measurement equivalence
across scale direction. The initial models had moderate to
low fit with CFI values of 0.85 and 0.62 and RMSE val-
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Pooled variance decomposition based on the MTME model for mindfulness questions by scale
direction

ues of 0.15 and 0.18. However, our focus here is on rela-
tive fit after invariance restrictions are added. As shown in
Table 1, increasingly restrictive models are not significantly
worse than the less restrictive models. For instance, the met-
ric model restricting all factor loadings to be equal across
scale direction is not significantly worse than the configu-

ral model with no restrictions, supporting metric invariance
of mindfulness and political efficacy questions across scale
direction. The scalar model is not significantly worse than
the metric model and the final model not significantly worse
than the scalar model, supporting equivalence of intercepts
and means of latent variables across scale direction. There-
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Pooled variance decomposition based on the MTME model for political efficacy questions by
scale direction

Table 1

Equivalence testing for Wave 1 data

Model Chisq Df CFI
RMSEA

AIC BIC

Mindfulness Questions

Configural 661.93 18 0.85 0.15 –3906.1 –3689.8

Metric 661.93 18 0.85 0.15 –3906.1 –3689.8

Scalar 661.93 18 0.85 0.15 –3906.1 –3689.8

Means 661.93 18 0.85 0.15 –3906.1 –3689.8

Political Efficacy Questions

Configural 2612.2 54 0.62 0.18 –5678.8 –5354.5

Metric 2612.2 54 0.62 0.18 –5678.8 –5354.5

Scalar 2612.2 54 0.62 0.18 –5678.8 –5354.5

Means 2612.2 54 0.62 0.18 –5678.8 –5354.5

fore, both mindfulness and political efficacy questions are
found to be invariant across scale direction. We ran the
same models on Wave 2 data and, again, found that the two
scales are equivalent across scale direction (see Table S4 in
Supplemental Materials).

3.5 RQ3: Scale Direction Effects on Proxy Quality
Indicators

To examine scale direction effect on acquiescence, we ex-
amined the percentage of times respondents selected “to-
tally agree” to questions using the agreement scale. We
found that respondents reported “totally agree” to more
items at Wave 1 when the agreement scale starts with it
(that is, the descending order) than when the agreement
scale is in the ascending order starting with “totally dis-
agree” (3% vs. 12%, t = –1.81, df = 1474, p = 0.07, Fig. 6).
Scale direction effect on acquiescence does not seem to
be moderated by any of the other scale features (see table
A6 in Appendix). At Wave 2 the differences in how often
respondents selected “totally agree” by scale direction are
not significant (see Figure S4 and Table S6 in Supplemental
Materials).

To examine scale direction effect on straightlining, we
examined the percent of respondents who provided the same
answers to either questions on mindfulness or questions on
political efficacy by scale direction. We did not find signif-
icant differences by scale direction in respondents’ propen-
sity to straightline in Wave 1 (5% for the descending order
vs. 4% for the ascending order, X-squared = 0.14469, df =
1, p-value = 0.7037, Fig. 6). We also did not find evidence
of moderating effects of other scale features (see table A7
in the Appendix). Wave 2 results are consistent with Wave 1
findings (Figure S5 in Supplemental Materials); scale direc-
tion did not influence straightlining in Wave 2 and no other
scale feature moderated scale direction effect on straightlin-
ing (Table S7 in Supplemental Materials).
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Fig. 6

Scale direction effects on proxy quality indicators at Wave 1

We found no significant differences in respondents’
likelihood to select extreme responses (18% vs. 18%, t =
–1.129, df = 2997.6, p-value = 0.259) and middle re-
sponses by scale direction at both Wave 1 (26% vs. 26%,
t = 0.13981, df = 2985.3, p-value = 0.8888, Fig. 6) and
Wave 2 (Figure S5 in Supplemental Materials). Further-
more, there was no moderating effects by any of the three
scale features on extreme responses and middle responses
(Tables A8 and A9 in Appendix for Wave 1 results, and
tables S8 and S9 in Supplemental Materials for Wave 2
results).

4 Discussion

We conducted an experiment in two waves of a web survey
collected one month apart in the LISS panel, a probability
panel of the adult population in the Netherlands. The exper-
iment fully crossed the manipulation of four scale features
(scale direction, scale type, scale length, and scale label-
ing) on 15 items at both waves. In addition, at Wave 2,
the experiment further varied whether or not respondents
received scales of the same direction as Wave 1 or scales
of the opposite direction from Wave 1. We then conducted
comprehensive analyses to examine scale direction effects

on multiple aspects of data quality and summarized results
in Table 2.

Following the suit of the majority of earlier empirical
research on scale direction effects, we examined the impact
of scale direction on means of resultant answers. Consis-
tent with the literature, we found a significant scale direc-
tion effect on means for both Wave 1 and Wave 2 data;
means are larger for descending scales starting with the
high/positive end than for ascending scales beginning with
the low/negative end. For Wave 1 data, only one scale fea-
ture significantly moderated the impact of scale direction
on means. Scale direction effect was found for seven-point
scales but not for five-point scales consistent with the liter-
ature (e.g., Höhne et al., 2023; Tourangeau et al., 2017; Yan
et al., 2018). The literature is mixed on whether scale direc-
tion affects answers to frequency scales. Two studies found
no impact of scale direction for frequency scales (Carp,
1974; Keusch & Yan, 2019) and one study found a signifi-
cant scale direction effect on 7-point frequency scales, but
not 5-point scales (Tourangeau et al., 2017). We did not find
a significant interaction effect of scale direction and scale
type in this study.

We further found that scale direction had no significant
impact on test-retest reliability and that none of the other
scale features varied in our experiment moderated the effect
of scale direction on reliability, different from the findings
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Table 2

Summary of Findings

Outcomes Evaluated
Scale Direction
Effects Moderators

RQ1: Means Yes Wave 1: scale length
Wave 2: no

RQ2: Reliability No –

RQ2: Validity No Not examined

RQ2: Measurement
Equivalence

No Not examined

RQ3: Acquiescence No No

RQ3: Straightlining No No

RQ3: Extreme
Response Style

No No

RQ3: Middle
Response Style

No No

on composite reliability (Höhne et al., 2023) but consistent
with reliability estimates from MTMM models (Saris and
Gallhofer, 2007). Furthermore, scale direction was found to
have no impact on validity estimated from MTMM mod-
els, consistent with earlier research by Saris and Gallhofer
(2007). We found evidence of measurement equivalence
by scale direction, consistent with Höhne and colleagues
(2023) and Liu and Keusch (2017).

Consistent with Yan and Keusch (2018), we found no
evidence of scale direction affecting straightlining, extreme
responses, and middle responses. However, scale direction
did marginally affect the proportion of times respondents
selected “strongly agree” at Wave 1, but not at Wave 2.

Our findings have important practical implications. Sur-
vey researchers and practitioners have been concerned
about scale direction effects and searching for evidence-
based practical guidelines on which scale direction to
use (see Discussion in Yan and Keusch, 2015). Our ex-
perimental findings provide good news for researchers
and practitioners who are concerned with reliability, va-
lidity, measurement equivalence, straightlining, extreme
responses, and middle responses. However, if survey re-
searchers and practitioners are to use means of resultant
answers for classification and comparison purposes, they
should decide on one scale direction and use that direction
consistently throughout the questionnaire and across differ-
ent waves of a panel study. At the same time, users should
be mindful of scale direction when making comparisons
cross surveys and/or waves.

The survey literature recommends researchers and practi-
tioners to avoid using agreement scales and to use construct
or item specific scales instead (Saris, Revilla, Krosnick, &
Schaeffer, 2010). We did not find evidence supporting worse
performance of the agreement scales than frequency scales.

However, if an agreement scale has to be used, we suggest
using an ascending order starting with disagree options to
reduce inflated acquiescing answers due to scale direction
effects.

We attempted to understand mechanisms accounting for
observed scale direction effects but due to lack of informa-
tive moderators (such as perceived relevant of anchors) we
could not draw conclusions on whether the observed scale
direction effects were due to satisficing or the use of anchor-
ing-and-adjustment heuristics. We interpreted the presence
of a moderating impact of scale length as a piece of ev-
idence supporting the satisficing notion as the mechanism
accounting for scale direction effects. This is because longer
scales are cognitively harder to process than shorter scales
but the anchors (that is, the scale endpoints) are the same
regardless of scale length. We interpret the absence of scale
direction effects on validity, reliability, and measurement
equivalence as a support for the anchoring-and-adjustment
heuristics as the working mechanism because satisficing,
by definition, induces data of lower quality. However, stud-
ies are needed that systematically vary the moderators de-
scribed in the Introduction section in order to tease apart the
two mechanisms. We recommend continuing the research
on establishing mechanisms accounting for scale direction
effects and on uncovering circumstances under which qual-
ity of answers differ by scale direction.
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