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23. One of the recent changes that appears to be affecting some people in 
Lewiston/Clarkston is the Internet.  What kind of an effect do you think the Internet is 
having on most people who live in the Lewiston/Clarkston area?  

 
� Very beneficial  
� Mostly beneficial 
� Neutral 
� Mostly bad  
� Very bad  
� Don’t know 

 
 
 
23. One of the recent changes that appears to be affecting some people in 

Lewiston/Clarkston is the Internet.  What kind of an effect do you think the Internet is 
having on most people who live in the Lewiston/Clarkston area?  

 
� Very bad 
� Mostly bad 
� Neutral 
� Mostly beneficial  
� Very beneficial  
� Don’t know 

 
Figure 5. Category Effects in the Presence of a Don’t Know Response Option

 

 

9.  Which of these do you believe are the largest and 
smallest problems facing residents of the 
Lewiston & Clarkston area? Use “1” for the 
largest problem, “2” for second largest problem 
and so forth until you have completed all eight. 

 
Lack of community involvement ……..  
Taxes are too high……………………..  
Lack of affordable health care………….  
Lack of money for local schools………  
Lack of affordable housing……………  
Lack of good jobs……………………..  
Too much crime overall………………..  
Too much drug use……………………   

9.  Which of these do you believe are the largest and 
smallest problems facing residents of the 
Lewiston & Clarkston area? Use “1” for the 
largest problem, “2” for second largest problem 
and so forth until you have completed all eight. 

 
Too much drug use……………………  
Too much crime overall………………..  
Lack of good jobs……………………..  
Lack of affordable housing……………  
Lack of money for local schools………  
Lack of affordable health care………….  
Taxes are too high……………………..  
Lack of community involvement ……..   

Figure 6. Manipulations of Response Options in a Ranking Question

Table 8:Response Distributions for Scalar Question When the Response Options Appear in Expected and Reverse Order and With the Don’t
Know Option Included and Removed from the Distribution

With the Don’t Know Option Without the Don’t Know Option

Expected
a

Reverse Expected
a

Reverse
Order Order Order Order
(%) (%) (%) (%)

Very beneficial 19.1 15.4 22.4 20.1
Mostly beneficial 40.0 39.4 46.8 51.5
Neutral 23.5 16.5 27.4 21.5
Mostly bad 2.3 4.5 2.7 5.8
Very bad 0.6 0.8 0.7 1.0
Don’t know

b
14.5 23.4 − −

n 638 631 554 497

Overall Chi-Square χ2 = 28.65, p = .000 χ2 = 11.91, p = .018

a
Expected order refers to response options that start with the most positive option (e.g., very beneficial) and end with the first option’s opposite (e.g, very bad).

b
The ”don’t know” response option appeared as the last option in both versions.
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to have affected most respondents in the same way, regardless
of demographic characteristics.

With the “don’t know” category, we see that this option
is much more likely to get checked when the most used cat-
egories (very beneficial and mostly beneficial) appear at the
end of the response options. As suggested in our hypotheses,
in this situation the “don’t know” response option is visually
more accessible to respondents. While in the other version,
the respondents may check the beneficial categories at the
top of the list and never see the “don’t know” category, thus
rendering the “don’t know” category visually inaccessible.
Previous research has also shown that when an undecided cat-
egory is placed in the middle of scalar responses, respondents
that are neutral as well as undecided use it (Willits and Janota
1996).

Experiment 7: Response Order Manipulations in a
Ranking Question

Design. Although response order effects are widely doc-
umented in scalar questions (Dillman 2007; Krosnick 1999;
Schuman and Presser 1981) as well as in mark-all-that-apply
questions (Smyth et al. 2006), very little research has ad-
dressed whether they are present in ranking questions. How-
ever, survey researchers often ask respondents to rank a series
of items. In these ranking questions, respondents are generally
given a list of response options and asked to rank them based
on a given criterion that is generally specified in the query
(e.g. What is the biggest problem?). These questions may be
very difficult for respondents to answer for two reasons. First,
respondents must carry the information from the query to the
list of response options. For example, the query might ask
the respondent to rank the options from best to worst or vice
versa. However, the respondent must recall when answering
the question what the highest and lowest numbers are meant to
represent. Second, respondents must evaluate each response
option relative to the others in order to provide a ranking; thus,
the more options there are, the more difficult the task.

In the only test of reversing response options in a ranking
question that we could locate, Ali (2003) found that the re-
versal affected how respondents ranked the options on a scale
from 1 to 10 where 1 represented the biggest problem in the
community and 10 represented the smallest problem. Specif-
ically, the data showed that options at the top and bottom
of the list showed significant differences, with options listed
first receiving a higher ranking (i.e. were listed as “bigger
problems”). Nonetheless, some researchers have suggested
that ranking questions actually produce better data than the
traditionally used rating questions because respondents tend
to answer rating questions very quickly (see Krosnick 1999
for review). However, Krosnick’s (1999) work on satisficing
would suggest that one should expect response order effects in
ranking questions due to the cognitive difficulty of answering
them. As a result of this work, we expect to see an indication
of respondents satisficing, as evidenced through primacy by
ranking options as larger problems (i.e., giving them lower
numbers where 1 means the largest problem) when they ap-
pear early in the list than when they appear later in the list,

because of the cognitive difficulty of ranking questions. Thus,
the major difference is expected to appear in the first and last
few response options; the middle categories are not expected
to exhibit the same magnitude of differences. Based on previ-
ous research, we also expect older respondents and those with
less than a college degree to be most affected by the reversal
of the response options. Furthermore, one might expect the
need to carry information from the query and evaluate each
option in relation to others to be more cognitively taxing
for older individuals as well as those with lower levels of
education (Knäuper 1999), resulting in more response order
effects among these groups.

To examine these expectations the final experiment exam-
ines two versions of a question that asked respondents to rank
eight problems facing the area from the largest to the smallest.
Exact question wording as well as the original and reverse
order presentations of the response options can be seen in
Figure 6. In the analyses below, 303 cases were removed
(reducing the sample size from 1,315 to 1,012) because they
either provided the same ranking to different items or did not
provide a ranking for all eight items.

Findings. Table 10 reports the results for each of the
response options. As hypothesized, the response options that
appeared in the first and last two positions, depending on
questionnaire version, (”lack of community involvement,”
“taxes too high,” “too much crime,” and “too much drug use”),
showed the largest effects (t-scores are negative in the first
columns and positive in the last columns). The middle cat-
egories seemed virtually unaffected by the reversal as evi-
denced by the t-scores. For example, when “too much drug
use” appeared first in the list of options, 22.8% of respondents
labeled it as the biggest problem, whereas when it appeared
last, only 16% of respondents reported that it was the largest
community problem, thus increasing the mean for the version
where the option was listed eighth. These findings support
those of Ali (2003) and show that primacy occurs in ranking
questions in the same way as rating questions.

Having seen the effect of reversing the response options
among the first and last two categories in the overall distribu-
tions, we will now examine whether there are differences by
demographic group in the mean values provided for these four
response options. The first row in Table 11 shows the overall
means and difference of mean t-tests for the four response
options. The first option, “lack of community involvement,”
approaches significance (p=.065), while the other three op-
tions reach statistical significance. Again, regardless of sig-
nificance level, it is important to notice that the t-scores are
negative in the first two columns and positive in the second
two columns, indicating the mean scores in each case were
lower (i.e., respondents ranked the option as a larger problem)
when the response option appeared earlier in the list. Respon-
dents over the age of 60 do not appear more likely than those
under the age of 60 to be affected by the reversal, as evidenced
by the fact that both groups showed mean differences in three
out of the four response options, albeit not the same options.
Respondents with a college degree or more were the least
affected by the reversal of the response options. Of the four
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response options, individuals with a college degree or more
only showed a primacy effect for “lack of community involve-
ment” (listed first in one version and last in the other). For
respondents with less than a college degree, a primacy pattern
was present in three of the four options. In terms of sex, both
men and women were affected by the reversal in similar ways.

Conclusions. Overall, the position of the response option
clearly affects how it was ranked. However, as seen above,
there are some mixed results concerning how powerfully the
response option’s position affected respondents across the de-
mographic groups. For example, there is little support for the
hypothesis that age would affect the propensity for satisficing
in this experiment. However, there is evidence that education
affected the likelihood of satisficing. As a result, in keeping
with previous research (Krosnick, Narayan and Smith 1996),
it appears that respondents with less than a college degree
were more affected by the reversal than those with a college
degree or more. Nonetheless, most of the demographic groups
showed a propensity to provide low rankings when the item
appeared high in the list, suggesting that the question design
outweighed individual demographic differences.

Discussion & Overall
Conclusions

This paper has attempted to contribute to our understand-
ing of how to reduce measurement error in self-administered
surveys by unifying two literatures. On the one hand, the
emerging literature concerning visual layout and design the-
ory has not addressed how respondents with varied demo-
graphic characteristics may be differentially affected by the
questionnaire design. Indeed, a major shortcoming of this
research has been the homogeneity of the samples used to
test these theories, in particular, the use of college student
samples. On the other hand, the research concerning demo-
graphic differences in respondent behavior has not addressed
the recent contributions of visual design theory.

The results from our seven experiments embedded in a
general population survey provide substantial evidence that
the visual design of questions (graphical and verbal manip-
ulations) in self-administered surveys affects respondents’
behavior regardless of age, educational attainment, and sex.
Thus, the results of this paper lend considerable support to
previous work that has served to explicate and/or test visual
design theory. For example, the replications of Christian
and Dillman’s (2004) number box versus polar point scalar
questions and use of different sized open-ended answer spaces
resulted in findings that suggest that it is the visual design that
was influential across demographic sub-groups. In addition,
we were able to replicate the findings from Smyth et al.’s
(2006) check-all-that-apply versus forced choice formats for
all but two of demographic groups (men and respondents over
60).

A very interesting result is that the use of the don’t know
category was so dramatically affected by the reversal of re-
sponse options. These findings seem to support the sugges-
tion of Tourangeau, Couper and Conrad (2004) that when
the response options do not meet the respondent’s a priori

expectations, the way they answer the question is affected.
In our test, the neutral category was used more often when
the beneficial categories were placed first. This use seems
consistent with respondents reading down a list that starts with
positive responses, but when noting that they were moving
into negative responses (which few wanted to pick) they opted
for what seemed a reasonable category (i.e. neutral). It is
impossible to know whether this finding is the product of
higher levels of non-opinionation, as suggested by Rapoport
(1982), or the effects of the “up means good” and “middle
means typical” heuristics. In all likelihood, it is a combination.
However, it is clear that the reversal of response options did
not equally affect all demographic groups in terms of their
propensity to choose the conceptual middle category (”neu-
tral”). These findings suggest that it is not only category order
that may influence people’s answers, but characteristics of
those categories and their layout, as well as the visibility of
response options. This explanation may also address why
there were not consistent results across demographic groups
in the ranking question. This is an issue that clearly needs fur-
ther research, which may help explain the highly inconsistent
results observed in previous primacy experiments.

In short, while the majority of these seven experiments
have shown that the effects of visual design affect people
of different ages, educational attainment, and sex in similar
ways, what remains unresolved is why different demographic
groups show effects to be of the same kind and yet different
in degree and/or magnitude. For example, while all demo-
graphic groups provided more answers in the larger space in
the open-ended experiment, there was quite a bit of variation
between the groups, particularly, in terms of the number of
words used regardless of box size. Several of these issues
may benefit from the use of cognitive interviews where more
in-depth qualitative data can be collected and analyzed. Thus,
while this research bolsters previous studies on the importance
of visual design theory, more studies are needed to test the
varying effects on demographic groups.
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