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Question interpretation in web surveys may not only depend on the textual
content but also on visual design aspects. Research has shown that respondents
seem to make use of interpretative heuristics when answering questions
potentially influencing their answer behavior. In this study, we investigate the
implications of the ‘middle means typical’ (MMT) heuristic, which suggests
that respondents perceive the middle option of a scale as the most typical one.
For this purpose, we use data from a survey experiment embedded in the
probability-based German Internet Panel (N = 4,679) varying the inclusion of a
non-substantive “Don’t know” option (with or without separation from the
substantive options) and scale polarity (unipolar or bipolar). The four questions
under investigation were adopted from the Big5 inventory dealing with
agreeableness and openness. The results suggest that the MMT heuristic has a
minor impact on answer behavior, as the separation of non-substantive options
did not affect answer distributions and response times (as a measure of response
effort). However, scale polarity influenced answer behavior and response times.
Similar to what has been observed in previous studies, unipolar scales elicited
more middle answers and bipolar scales elicited more positive answers. Bipolar
scales also resulted in longer response times. Although design violations against
the MMT heuristic do not seem to impact answer behavior, we still
recommend exercising caution when designing scales with non-substantive
options. We also highlight the necessity of testing scales differing with respect to
polarity.

Introduction and research question

In self-administered surveys, such as web surveys, respondents usually
interpret questions based on various aspects. While the literal meaning of
questions and answer options is still important, a long line of research
suggests that respondents’ answers may be also driven by non-textual or
visual elements of the survey in general and the questions in particular
(see Hohne et al. 2021; Hohne and Yan 2020; Toepoel and Dillman 2011;
Tourangeau, Couper, and Conrad 2004, 2007). For example, this includes
graphical features, symbols, shapes, and spaces that can be easily and cost-
efficiently included in web surveys (Couper, Tourangeau, and Kenyon 2004;
Tourangeau, Couper, and Conrad 2004).
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Seeking a better understanding of how visual elements impact respondents’
answer process survey researchers draw upon psychological theories, such
as from Gestalt psychology (Schwarz 2007; Toepoel and Dillman 2011).
Building on these theories, Tourangeau, Couper, and Conrad (2004,
370-373) suggested five so-called interpretative heuristics that respondents
follow when interpreting questions: 1) ‘middle means typical’ (i.e., the middle
option of a scale is seen as the most typical one), 2) ‘left and top means first’
(ie., the leftmost or top option is seen as the “first” one from a conceptual
perspective), 3) ‘near means related’ (i.e., physically close options are seen
as conceptually related), 4) ‘up means good’ (i.e., the topmost option in a
vertically aligned scale is seen as the most desirable one), and 5) ‘like means
close’ (i.e., visually similar looking options are seen as conceptually closer).
Accordingly, each heuristic gives a specific meaning to visual and/or spatial
cues in survey questions (Tourangeau, Couper, and Conrad 2004, 370).

In this article, we specifically focus on the middle means typical (MMT)
heuristic and how design violations of it may impact respondents’ answer
behavior. Tourangeau, Rips, and Rasinski (2000) suggested that respondents
see the middle option of a scale as the most typical one and potentially
use it as a kind of anchor or reference point to gauge their own attitude
or opinion. We consider design violations of the MMT heuristic when the
rating scale is designed in a way that the conceptual midpoint and the visual
midpoint do not overlap (or mismatch). In order to investigate the MMT
heuristic, Tourangeau, Couper, and Conrad (2004, 373-376) manipulated
the presentation of the conceptual and visual midpoints of the scale by
varying the presentation of the non-substantive options (i.e., “Don’t know”
and “No opinion”) from the substantive options (i.e., “Far too much,”
“Too much,” “About the right amount,” “Too little,” and “Far too little”).
Specifically, the authors either included the non-substantive options along
with the substantive options (resulting in a mismatch between conceptual
and visual midpoints) or separated them by a space or divider line (resulting
in a match of the conceptual and visual midpoints). Interestingly,
respondents’ answers were shifted towards the visual midpoint (ie., to the
“Too little” option) when the non-substantive options were not separated.
In addition, for one out of the two questions used in the experiment,
the non-substantive options were selected more frequently by respondents
when they were separated. Thus, the authors advocate following the design
recommendations of the MMT heuristic and separating non-substantive
options from the remaining ones.

A study by Hohne et al. (2021) replicating the Tourangeau, Couper, and
Conrad (2004) experiment in Germany reported mixed results. Using eye-
tracking technology the authors found that the visual midpoint received the
same amount of attention, regardless of whether it matched or mismatched
the conceptual midpoint. Respondents paid more attention to the visual than
to the conceptual midpoint when both were mismatched. However, they
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could not find any evidence that respondents paid more attention to the non-
substantive options when they were separated from the remaining options.
Building on these findings, Hohne et al. concluded that if at all only a small
subset of respondents makes use of the MMT heuristic when answering
survey questions.

It remains open whether and under what conditions respondents draw on
the MMT heuristic considering the middle option as the most typical one.
Considering the study by Tourangeau, Couper, and Conrad (2004) and its
replication by Hohne et al. (2021) both studies employed bipolar instead
of unipolar scales. Empirical studies on scale design show that scale polarity
can impact respondents’ communicative and cognitive answer processes (see
Hohne, Krebs, and Kiihnel 2021, 2022; Menold 2019; Schaefter and Dykema
2020; Schaefter and Presser 2003). In particular, the meaning of the
conceptual midpoints of bipolar and unipolar scales, including their specific
relation to the other substantive options, substantially differs between both
polarities (Menold 2019; Wang and Krosnick 2020). While middle options in
bipolar scales indicate a neutral position or the absence of a position, unipolar
scales indicate a moderate position on the respective scale dimension. In
addition, research shows that respondents frequently tend to select positive
options in bipolar scales but middle options in unipolar scales (Hohne,
Krebs, and Kithnel 2021, 2022; O’Muircheartaigh, Gaskell, and Wright
1995). Accordingly, it can be presumed that the MMT heuristic may be
more common in unipolar than bipolar scales. In addition, there is a lack of
studies investigating the response effort of unipolar and bipolar scales varying
the inclusion of non-substantive options. We therefore address the following
research question:

How do design violations of the MMT heuristic affect answer
behavior (i.e., answer distributions) and response effort (i..,
response times) in unipolar and bipolar scales?

In this study, we attempt to provide new evidence on how the MMT
heuristic affects respondents’ answer behavior by building on a survey
experiment embedded in the probability-based German Internet Panel.
Specifically, respondents were randomly assigned to one out of four
experimental groups varying with respect to the inclusion of a non-
substantive “Don’t know” option and scale polarity. We additionally use
response times in seconds to investigate response effort (Hoéhne and Yan
2020). In what follows, we describe the data collection, sample, experimental
design, and questions used. We then report the statistical results and provide
a methodology-driven discussion and conclusion, including perspectives for
future research.
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Method
Data

Data were collected from the German Internet Panel, which was part of
the Collaborative Research Center 884 ‘Political Economy of Reforms’ at
the University of Mannheim. The German Internet Panel is based on an
initial recruitment in 2012 and two refreshing recruitments in 2014 and
2018. While the recruitments in 2012 and 2014 were based on a three-stage
stratified probability sample of the German population, the recruitment in
2018 was based on a two-stage stratified probability sample of the German
population. For a detailed methodological description of the German
Internet Panel, we refer interested readers to Blom, Gathmann, and Krieger
(2015).

The German Internet Panel invites all panel members every two months
to participate in a self-administered web survey that deals with a variety of
economic, political, and social topics. In addition to respondents’ survey
answers, the German Internet Panel collects a variety of paradata, such as
response times in seconds (s). Each web survey lasts about 20 minutes. For
their participation in each wave, respondents receive a compensation of 4
Euros.

At the beginning of each wave, respondents are directed to a short welcome
page announcing the approximate length of the web survey and informing
them that the compensation for their participation will be credited to their
study account after web survey completion. The survey questions used in this
study were included close to the beginning of the web survey.

Sample characteristics

For this study, we use data from wave 42 in July 2019 (data is publicly
available through the GESIS Data Archive; see Blom et al. 2020). In total,
4,714 respondents participated in wave 42. Of these respondents, 35 broke
oft before being asked any study-relevant questions. As a result, 4,679
respondents remain for statistical analysis. (The cumulative response rate was
13.9%.) On average, these respondents were born between 1965 and 1969,
and 48% of them were female. In terms of education, 14% had graduated
from a lower secondary school, 31% from an intermediate secondary school,
and 51% from a college preparatory secondary school. Further, 1% still
attended school or had finished without a diploma, and 3% reported another
degree than previously mentioned .
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Table 1. Description of the experimental groups

Experimental group Visual separation Scale polarity Group size

1 No separation Unipolar 1,170

2 No separation Bipolar 1,165

3 Separation Unipolar 1,171

4 Separation Bipolar 1,173
Experimental groups

Respondents were randomly assigned to one out of four experimental groups
(between-subject-design). The groups are defined by the inclusion of a non-
substantive “Don’t know” option (with or without visual separation from
substantive options) and scale polarity (unipolar or bipolar). Table 1 describes
the experimental groups.

To evaluate the effectiveness of random assignment and the sample
composition between the four experimental groups, we conducted chi-square
tests. The results showed no significant differences regarding age, gender, and
education.

Survey questions

We used four questions (or statements) from the Big5 inventory that were
adopted from Rammstedt et al. (2013). The Big5 personality traits are one
of the most widely studied and used traits for understanding and assessing
human personality. It describes human personality through five dimensions:
openness, conscientiousness, extraversion, agreeableness, and neuroticism. In
this study, the statements used dealt with agreeableness (two questions) and
openness (two questions) and were written in German. One statement per
survey page was presented (single presentation), and each statement was
preceded by an answering instruction. The rating scales consisted of five
points, were vertically aligned, and included an additional non-substantive
“Don’t know” option. In the following, we provide English translations of
the four statements used in this study (Appendix A includes screenshots of
the questions and Appendix B includes the original German wordings):

1. I trust others easily, believe in the good in people. (agreeableness)
2. T have little artistic interest. (openness)
3. Itend to criticize others. (agreeableness)

4. I have an active imagination, am fanciful. (openness)

Bipolar scale: 1) Completely applicable, 2) Somewhat applicable, 3) Neither/nor,
4) Somewhat inapplicable, 5) Completely inapplicable, and 6) Don’t know
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Unipolar scale: 1) Applies completely, 2) Applies somewbat, 3) It depends, 4)
Rather does not apply, 5) Does not apply at all, and 6) Don’t know

Results

To investigate our research question, we first look at the answer distributions
of all four questions across all four experimental groups. In line with our
research question, we mainly compare unipolar scales with and without
separation of the non-substantive “Don’t know” option (groups 1 and 3)
as well as bipolar scales with and without separation of the non-substantive
“Don’t know” option (groups 2 and 4). For this purpose, we conducted chi-
square tests. Table 2 reports the answer distributions and test results.

Considering Table 2, irrespective of the way of including the non-substantive
“Don’t know” option, the answer distributions of unipolar and bipolar scales
do not differ significantly. To put it differently, unipolar scales with and
without separation as well as bipolar scales with and without separation result
in almost identical answer distributions. This similarly applies to all four
questions used in this study. In addition, the selection of the non-substantive
“Don’t know” option is very rare varying between less than 1% and less than
3%. The results of directed Z tests (pseparation > Pro Sel[mation) showed no
statistically significant differences for unipolar and bipolar scales, respectively.

We additionally compared the answer distributions of unipolar and bipolar
scales finding large differences between both scales. In unipolar scales,
respondents tend to select the middle option (“It depends”) more often than
in bipolar scales. This is supported by the results of directed Z tests (punip olar
> Phip olar) and applies to scales with and without the separation of the non-
substantive “Don’t know” option. In bipolar scales, in contrast, respondents
tend to select the positive options (“Completely applicable” and “Somewhat
applicable”) more often than in unipolar scales. This is supported by the

results of directed Z tests (pbip olar > Punipol .r)» except for the second question.

In the next step, we investigated whether the four experimental groups
differ with respect to response times in seconds (s). For this purpose, we
initially accounted for response time outliers using the following definition
procedure (Lenzner, Kaczmirek, and Lenzner 2010): the upper and lower
one percentile of the response time distributions were defined as outliers and
excluded from the analysis. We then collapsed response times across all four
statements and conducted a one-way analysis of variance (ANOVA) using
the Bonferroni a-inflation correction procedure to deal with the problem of
multiple comparisons. Considering mean response times across experimental
groups results in consistently lower response times for unipolar than bipolar
scales (see Table 2). Bipolar scales produce significantly longer response times
than their unipolar counterparts, irrespective of the way of including the non-
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Table 2. Answer distributions (including chi-square test results) and response times in seconds (s)

Unipolar scales Bipolar scales

No separation (%) Separation (%) No separation (%) Separation (%)

Statement 1 x%(5) = 9.63,p=0.087 x*(5)=2.42,p=0.789

Applies completely 7 Applies completely 8 Completely applicable 7 Completely applicable 7
Applies somewhat 39 Applies somewhat 37 Somewhat applicable 53 Somewhat applicable 50
It depends 30 It depends 33 Neither/nor 16 Neither/nor 16
Rather does not apply 20 Rather does not apply 18 Somewhat inapplicable 20 Somewhat inapplicable 22
Does not apply at all 4 Does not apply at all 2 Completely inapplicable 3 Completely inapplicable 4
Don’'t know 1 Don’'t know 1 Don’'t know 1 Don’'t know
Statement 2 x%(5)=2.28,p=0.809 x%(5) = 3.61,p=0.607
Applies completely 9 Applies completely 9 Completely applicable 9 Completely applicable 8
Applies somewhat 29 Applies somewhat 29 Somewhat applicable 29 Somewhat applicable 31
It depends 21 It depends 20 Neither/nor 13 Neither/nor 14
Rather does not apply 23 Rather does not apply 24 Somewhat inapplicable 31 Somewhat inapplicable 30
Does not apply at all 18 Does not apply at all 16 Completely inapplicable 17 Completely inapplicable 15
Don't know 0 Don't know 1 Don't know 1 Don’'t know 1
Statement 3 x%(5) = 3.33,p=0.649 x%(5) = 9.48,p=0.091
Applies completely 3 Applies completely 3 Completely applicable 3 Completely applicable 3
Applies somewhat 23 Applies somewhat 24 Somewhat applicable 34 Somewhat applicable 36
It depends 41 It depends 41 Neither/nor 25 Neither/nor 27
Rather does not apply 28 Rather does not apply 28 Somewhat inapplicable 30 Somewhat inapplicable 30
Does not apply at all 5 Does not apply at all 3 Completely inapplicable 5 Completely inapplicable 3
Don’'t know 1 Don't know 1 Don't know 3 Don’'t know 1
Statement 4 x2(5) =7.60,p=0.180 x2(5)=5.97,p=0.309
Applies completely 19 Applies completely 19 Completely applicable 19 Completely applicable 17
Applies somewhat 45 Applies somewhat 46 Somewhat applicable 53 Somewhat applicable 55
It depends 23 It depends 21 Neither/nor 14 Neither/nor 13
Rather does not apply 11 Rather does not apply 12 Somewhat inapplicable 11 Somewhat inapplicable 13
Does not apply at all 2 Does not apply at all 1 Completely inapplicable 2 Completely inapplicable 1
Don't know 1 Don’t know 1 Don’t know 1 Don't know 2
Response times (s) 56.7 55.0 60.9 59.8

Note: Due to rounding, the percentages may not add up to 100%. Some of the statements (1 and 4) were positively formulated and some others were negatively formulated (2 and 3). We did not recode the scales to illustrate respondents’

general answer tendency. We report aggregated response times for all four statements.
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substantive “Don’t know” option. This is indicated by the model fit of the
ANOVA: F(3,4478) = 11.01, p < 0.001. Appendix C additionally presents
the response time distributions.

Discussion and conclusion

This study contributes to the understanding of the use of interpretative
heuristics (Tourangeau, Rips, and Rasinski 2000) while answering survey
questions. Specifically, we were interested in whether design violations of
the MMT heuristic affect respondents’ answer behavior. To this end, we
investigated the inclusion of the non-substantive “Don’t know” option (with
or without visual separation) in unipolar and bipolar scales.

The results showed that for all four questions used in this study, the way
of separating the non-substantive “Don’t know” option resulted in almost
no differences. To put it differently, we obtained almost identical answer
distributions for unipolar and bipolar scales, respectively. In addition, we did
not find any differences with respect to the selection of the “Don’t know”
option. This suggests that the MMT heuristic only plays a minor role for
both scale polarities. This finding is in line with the findings of Hohne et
al. (2021) but differs from the findings of Tourangeau, Couper, and Conrad
(2004). However, in this study, we used questions with only one instead
of two non-substantive options. Thus, our study included questions with
six options (five substantive options and one non-substantive option) with
no clear visual midpoint in the without separation groups. It is possible
that respondents’ answers would have shifted more strongly with two non-
substantive options and a clear visual midpoint. We therefore recommend
that future studies include a more tailored question and scale design.

Consistent with earlier findings (Hohne, Krebs, and Kiihnel 2021, 2022;
Menold 2019; Schaeffer and Dykema 2020; Schaeffer and Presser 2003), we
found large differences when comparing unipolar and bipolar scales. Middle
options were selected more frequently in unipolar scales, while positive
options were selected more frequently in bipolar scales. These findings
challenge the comparability of answers to scales differing in polarity and
underscore the importance of standardized and well tested measurement
instruments. This particularly applies to cross-cultural, cross-national
comparisons.

Interestingly, we found that bipolar scales with and without separation of the
non-substantive “Don’t know” option produce significantly longer response
times than their unipolar counterparts. The fact that both scales, including
statements, only differ in three syllables (syllables influence reading or
processing time; Baddeley 1992), supports the notion that scale polarity is
associated with response effort. Unipolar scales consist of options that are
organized along a continuum that, for example, runs from the uppermost
to the lowermost point. Bipolar scales, in contrast, consist of options that
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are organized along a continuum with two opposite (positive and negative)
ends. The answer options commonly run from the uppermost positive point
through a “transition point” (Schaeffer and Presser 2003) that is located
in the middle of the scale to the uppermost negative point. This complex
conceptual structure of bipolar scales may increase response effort resulting
in longer response times. However, we found no evidence that the separation
of non-substantive options affects response effort in terms of response times.

This study comes with some methodological limitations offering
opportunities for future research. First, using “it depends” as the middle
option for the unipolar scale may dilute its unipolar character and potentially
limit the comparability of answers. We therefore recommend that future
studies employ a more tailored middle option (e.g., “applies moderately”).
Second, we only used a set of questions measuring personality traits
(agreeableness and openness). It remains open whether and to what extent
our findings also hold for other question topics. Third, in this study, we only
looked at answer behavior but did not consider data quality. Thus, future
research could extend this research by, for example, comparing criterion
validity. This could be achieved by including criterion measures that are
closely related to the target measures (H6hne and Yan 2020; Yeager and
Krosnick 2012). Finally, we used data from a probability-based online panel.
However, web surveys are frequently conducted with samples from
nonprobability online panels, and thus it is important to test the application
of the MMT heuristic in such panels as well.

Even though our findings indicate that violations against the MMT heuristic
are only a minor threat to answer behavior, we recommend that survey
researchers and practitioners exercise caution when designing scales including
non-substantive options. The reason is that the exact mechanisms underlying
the MMT heuristic are still not fully discovered and that they may vary with
the question topic, the number of answer options, language, scale labelling,
and other design aspects. Finally, this study added new evidence to the
ongoing concern regarding the comparability of answers to questions with
unipolar and bipolar scales. It also highlights the necessity of standardized and
well tested measurement instruments.
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Appendices
Appendix A
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Figure Al. Example screenshots of the first question on agreeableness.

Note: The first group is shown in the upper left corner (no separation, unipolar), the second group is shown in the lower left corner
(no separation, bipolar), the third group is shown in the upper right corner (separation, unipolar), and the fourth group is shown in

the lower right corner (separation, bipolar).

Appendix B

Original German wordings of the questions and answer options.

1. Ich schenke anderen leicht Vertrauen, glaube an das Gute im
Menschen (agreeableness)

2. Ich habe nur wenig kiinstlerisches Interesse (openness)
3. Ich neige dazu, andere zu kritisieren (agreeableness)

4. Ich habe eine aktive Vorstellungskraft, bin fantasievoll (openness)

Bipolar scale: 1) Vollkommen zutreffend, 2) Eber zutreffend, 3) Weder noch,
4) Eber unzutreffend, 5) Vollkommen unzutreffend, and 6) Weifs nicht

Unipolar scale: 1) Trifft voll und ganz zu, 2) Trifft cher zu, 3) Kommt drauf
an, 4) Trifft eber nicht zu, 5) Trifft iiberbaupt nicht zu, and 6) Weifs nicht

Note: Each statement was preceded by an answering instruction (see
screenshots in Appendix A). The rating scales consisted of five points, were
vertically aligned, and included an additional non-substantive “Don’t know”
option.
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Figure C1. Box plots displaying the response time distributions across the four experimental groups.

Note: Experimental groups: 1) “no separation, unipolar,” 2) “no separation, bipolar,” 3) “separation, unipolar,” and 4) “separation,

bipolar.”
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