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Non-Technical Summary

The way that people answer questions can depend on whether they have had to listen to the
question being read out or have had to read it for themselves. Both of these ways of asking
questions are used in surveys. And sometimes surveys require the people taking part to both
listen and read, for example when an interviewer reads out the question but asks the
respondent to pick their answer from those listed on a card.

These different ways of being asked a question make a difference to how we think about the
question. As a result, some people may be more likely to fully understand a question if it is
asked in one way rather than another. Other people may be more likely to give a thoughtful,
considered answer rather than a hasty unconsidered reaction if the question is asked in one

way rather than another.

In this paper we investigate the effect on the answers received to survey questions of
presenting response options visually rather than relying on the respondent hearing them read
out by an interviewer. We try to identify the average effect, across a sample of people
taking part in a survey, and also to identify whether particular types of people, such as those
with greater mental capacity, are affected differently from others. We do this for several
different types of survey questions, including questions about behaviour, attitudes and

satisfaction.

For several survey questions we find evidence that presenting response options visually or
orally does indeed make a difference to the answers obtained. Furthermore, we find that this
effect is not uniform across all the respondents in the sample. Rather, it depends on the
respondent’s mental ability and on how motivated they are to answer the questions to the
best of their ability. We also identify a need for further research as there are some aspects of

the process of asking survey guestions about which we still do not know very much.
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1. Introduction

Several decades ago, survey researchers became aware that the responses provided to survey
questions could differ depending on the mode of administration of the survey. Early research
documented the nature of the differences in responses between data collection modes (Payne
1951, Sudman & Bradburn 1974), but soon researchers wanted to go further and to
understand the reasons for these differences. One possible explanation was that the way
people process information depends on whether that information is received through visual or
auditory channels (Duncan 1969). In this article we are concerned with the role in the
question-answering process of two channels of communication, visual and oral/aural. We

focus on survey items with categorical response options, either nominal or ordinal.

Previous research into the effects of communication channel on responses to such items has
shown that aural communication of response options can tend to produce recency effects,
whereby respondents have an increased tendency to choose (one of) the last option(s)
presented, while visual communication can tend to produce primacy effects, an increased
tendency to choose (one of) the first option(s) (Krosnick & Alwin, 1987), though observation
of such effects is far from universal. These effects are generally believed to represent a
reduction in the accuracy of responses, as the effects would be absent if respondents
processed fully and equally all response options. The effects are therefore a manifestation of
satisficing (Krosnick, 1991). Whether or not primacy and recency effects are observed may
depend on factors such as the time and effort that would be required to fully process all
options (Schwarz et al, 1992) the degree of uncertainty the respondent has regarding their
true state, and the degree of ambiguity regarding the distinction between response categories.
However, the role of these factors and others in influencing response-order effects is not well
understood and a number of inconsistent findings from previous research studies have not
been explained. Dillman et al (2009, p.316) conclude that ““...much remains to be learned
about the conditions under which primacy and recency occur in surveys, some aspects of
which may be entangled with other effects of visual versus aural communication of survey

questions.”

Visual display of information may make the task of answering a survey question easier for
survey respondents (Schwarz et al 1991). Visual display of response options provides cues

and allows respondents to review the options at their own speed, in the order they choose, and



to re-read options. If respondents take full advantage of these opportunities, then they should

be better able to understand the response task as a result.

We extend previous research in a number of ways. We acknowledge that the effect of
different channels of communication — on understanding of the question and on the tendency
to satisfice — could vary between survey respondents, depending on their cognitive ability and
their motivation to make cognitive effort. This is consistent with the idea that ability to fully
process information of any particular type depends on cognitive capacity (Dickens 2008) and
with the idea that respondent satisficing depends on an interaction between motivation,
ability and question difficulty (Krosnick, 1991). Therefore, we test for interactions of each
effect of channel of communication with cognitive ability and motivation. Also, our study
includes questions of different types (factual, attitudinal, satisfaction) and different levels of
difficulty, to allow findings to be contrasted between questions with these different

characteristics.

Furthermore, we note that there are three main communication components of the question-
answering process: communicating the question to the respondent, communicating the
response options or response format, and communicating the answer to the interviewer or
survey researcher. The first two components involve the transmission of information from
researcher/interviewer to respondent, while the third involves transmission in the opposite
direction. Each component relies on one main channel of communication, but may also have
a secondary channel. The channel need not be the same for the different components of the
same question. For example, in a face-to-face interview using showcards, the respondent
typically relies on aural perception to hear the question, visual perception to see the response

options, and oral communication to report his or her answer.

A comparison of survey modes does not therefore correspond to a simple comparison of two
channels of communication. Defining mode at the level of the survey hides important
variation in channels of communication at the question and sub-question level. This is a
major limitation of much previous research into survey mode effects, particularly where face-
to-face interviewing is one of the modes studied. Several studies have treated channel of
communication as a feature of the survey rather than of a specific question or question
component. We therefore study the effects of channels of communication for specific
components, or combinations of components, of the question-answering process. Notably,

one part of our study varies the channel of communication of response options while holding
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constant the channel of communication of the question stem, whereas another part varies both

simultaneously, for the same questions.

Additionally, we study the effect of visual presentation of end-labelled response scales as
addressed previously by Christian and Dillman (2004). But we overcome one limitation of
that previous study, namely that the directionality of category numbering was counter-

intuitive, potentially introducing extra respondent confusion.

We first set out our hypotheses regarding the role of channel of communication (section 2).
We then introduce the data and methods that we use to address these hypotheses (section 3)
before presenting our results (sections 4 to 7) and discussing the implications of our findings

(section 8).

2. General Hypotheses

Aural perception is a basic skill important to almost all dimensions of daily life. Excepting a
small minority of people with serious auditory impairments, there is believed to be only
modest variation in ability to hear and comprehend sounds such as simple speech. However,
comprehension of speech becomes more difficult as the number of words, complexity of
words and complexity of language increases (Just et al. 1996; Jobard et al. 2007).
Specifically, ability to process a question depends on whether the listener can hold in short-
term memory all the relevant aspects of the question. Once a survey respondent has heard a
particular word or phrase forming part of question, he or she will only be able to refer to that
word or phrasing while formulating an answer if it has been retained in memory. In extremis,
a respondent may ask the interviewer to repeat the question, or the response options, but this
happens relatively infrequently®. It is likely that more commonly the respondent will impute
the missing information, will ignore it on the assumption that it was unimportant, or will
simply be unaware that some information is missing (Kellogg 2007, pp. 75). In consequence
we believe that short simple questions and response options will be processed similarly by

! Dykema (2005) reports that between 1% and 20% of respondents “seek clarification” of a question. The
category “seek clarification” includes asking for the question to be repeated along with other forms of clarifying
requests, such as querying the meaning of a particular word. It is likely that only a minority of occurences of
seeking clarification consist of asking for the question to be repeated. Similarly, Uhrig and Sala (2011) report
that respondents “express uncertainty” in 7% of question administrations, a category which again includes
asking for repetition along with other forms of uncertainty. Some requests for repetition may be made for
reasons other than a failure to retain part of the question in memory. Other reasons would include a failure to
hear (part of) the question, due to a distracting noise, multitasking (particularly in the case of telephone
interviews), or an aural health problem (Lynn and Kaminska, 2012).
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most respondents and that most or all of the relevant information will be correctly perceived.
When the communicated information is greater in quantity or more complex in nature,
differences will begin to emerge between respondents in the extent to which they fully
perceive and process the information. Those with greater cognitive abilities should be more
likely than others to correctly perceive and process all the relevant information and hence to

correctly understand the question and the response task.

Visual perception varies considerably between individuals. This may partly be because
individuals are able to assert their own preference regarding where to focus their attention
and the order in which to attend to competing visual stimuli. It may also be because the
processing of visual information is more cognitively demanding, so perception is more
strongly associated with certain cognitive abilities than in the case of aural perception.
Consequently, the benefits of visual stimuli in surveys may depend on the cognitive ability of

the respondent.

In this paper we test most of the following general hypotheses about the effects of channels of
communication (all other than H2a and H1c, which are included here only in order to present
a complete framework). Each hypothesis is addressed by specific tests based on experiments

described subsequently.

H1. Visual rather than aural presentation of a survey question or response options tends

to increase the propensity that a respondent will correctly understand the question;

H2. Visual rather than aural presentation of a survey question or response options tends

to reduce the propensity that a respondent will satisfice in responding;

Hla, H2a. Effects on understanding or satisficing will tend to be stronger when both
question and response options are presented visually than when only the response options

are presented visually, other things being equal;

H1b, H2b. Effects on understanding or satisficing will be mediated by the cognitive ability
and motivation of the respondent. Specifically, positive effects of visual rather than aural
presentation (better understanding; less satisficing) will be stronger for respondents of
higher ability and motivation and weaker, absent or reversed for respondents of lower

ability and motivation;



Hlc, H2c. Effects on understanding or satisficing will be mediated by characteristics of
the question. Specifically, positive effects of visual presentation will be confined to
questions that are relatively difficult or burdensome and will be stronger for non-factual

questions that factual ones.

3. Data and Methods

We address our hypotheses through analysis of four different experiments, each involving
between one and six survey items. Each experiment addresses a number of our hypotheses,
though no one experiment addresses all hypotheses. Some hypotheses are addressed by

comparing experiments or comparing items.

The experiments formed part of a larger study in which around 1,800 respondents to the
Omnibus Survey of the UK National Centre for Social Research were randomly allocated to a
follow-up interview in one of three modes, CAPI, CATI or CAWI. The follow-up interviews
were achieved with 1,138 persons aged 19 or over, representing participation rates of 73% for
the CAPI sample, 69% for the CATI sample and 47% for the CAWI sample. The initial
Omnibus Survey involved a random sample of the adult population (aged 18 or over) of
Great Britain, and achieved a response rate (AAPOR RR1) of 64%. The net response rate for
our three sub-samples could therefore be estimated to be around 47%, 44% and 30%
respectively. We would note, however, that our inferences depend only on the random
allocation conditional on response to the initial survey, not on the randomisation in the initial
sample selection. Field work for the follow-up interviews on which our study is based was

carried out in January to March 20009.

Our indicator of the extent of respondent understanding of a question (ordinal items only) is

the observed correlation between the item and other theoretically-associated items.

We use two indicators of satisficing. These do not indicate satisficing behaviour for particular
respondents. Rather, comparisons between subgroups of the distribution of the indicator
indicate the relative extent of satisficing in the subgroups. For ordinal scales with a mid-point
(all four experiments) we use as an indicator the proportion of respondents choosing the

middle or extreme response categories, e.g. categories 1, 4 or 7 of a 7-point scale®.

% This follows the approach of Kaminska, McCutcheon and Billiet (2010), who combine the middle-point
indicator of satisficing used by Krosnick, Narayan and Smith (1996) with the extreme-point indicator used by
Belli, Herzog and van Howeyk (1999).
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Additionally, for fully-labelled items (experiments 1 and 2) we use indicators of the
proportion of ‘early’ response categories chosen (primacy effect) and of the proportion of
‘late’ response categories chosen (recency effect)®. Our primacy and recency indicators are
binary variables indicating choice of the first (or last) n response categories. The value of n
differs between the items, depending on the number of response categories offered, their
substantive interpretation, and the empirical distribution and for primacy is documented in
Table 2.

Our indicators of cognitive ability and motivation are imperfect proxy measures but should
be correlated with the respective dimension of interest. We use two binary indictors of
cognitive ability: whether or not the respondent is aged over 65 (following Alwin and
Krosnick 1991; see also Cohen 1987) and whether or not the respondent has any educational
qualifications (see Ceci 1991). Our single binary indicator of motivation is based on an
interviewer-coded item regarding whether they perceived that the respondent made an effort

to answer questions to the best of their ability”.

To test for effects of channel of communication on respondent understanding (H1) we
compare between-item correlations. The true association between each ordinal item of
interest and each related item can be assumed to be monotone, but not necessarily linear. We
therefore use Spearman’s rank correlation coefficient to measure association. Differences in
correlation are tested by using the Fisher transformation of the Spearman rank correlation
coefficient to derive z-scores as proposed by Choi (1977). We interpret lower correlation with
the non-visual version to indicate the success of the visual version at improving

understanding.

To test for effects of channel of communication on satisficing (H2) we fit logit models with
the respective satisficing indicator as the dependent variable and treatment group as a
predictor variable. For the first indicator (middle and extreme responses), we interpret a
lower proportion to indicate less satisficing. For the primacy and recency indicators we
interpret a difference between treatment groups as indicating that channel of communication
affects satisficing, but we cannot directly infer the direction of the difference. To test H2b we

assess interactions between treatment group and the indicators of cognitive ability and of

3 Following Krosnick and Alwin (1987) and Schwarz, Hippler and Noelle-Neumann (1992).
* See section A2 of the appendix for wording. Though the item had five response options, 79% of CAPI
respondents were coded to the first category, “always”. Consequently, our binary indicator contrasts this
response with the other four options.
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motivation. To test H2c we compare effects between factual and non-factual questions and

between difficult and less difficult questions.

In all models sex, age (banded), economic activity status, marital status, ethnic group and
level of qualifications are included as controls. These variables were chosen primarily
through identification of differences in sample composition between modes. To some extent,

then, the models control for differential non-response between modes.

4. Experiment 1: visual vs aural communication of response options in face-to-

face interviews

4.1 Experimental design

Show cards are commonly used in face-to-face surveys (Lynn 2004) for questions with five
or more answer categories. This is done mainly because it is believed that visual display of
response options makes the task of responding easier. The use of show cards standardises the
visual presentation of information in an interview for which the primary channel of

communication is aural. Experiment 1 investigates the effects of using show cards.

Face-to-face respondents were randomly allocated to two treatments. In the first, they were
shown a card listing response options and were asked to select their answer from the card. In
the second treatment, no cards were used: the response options were communicated solely by
the interviewer reading them out, in the same order that they were listed on the card. Six
survey items were treated in this way. Two of these were satisfaction questions (Q43
regarding household waste collection and recycling and Q44 street cleaning,) and four were
factual (Q39 closest facility to home, Q75 housing type, Q81 monthly spend on leisure
activities, Q82 length of residence in area). Two of the four factual items were deemed to be
more difficult than the other two (Q39, Q81) as was one of the satisfaction questions (Q43).
Question wordings and response options were identical in the two treatments. The only
difference was that in the first treatment, the question was immediately followed by “Please
look at this card and tell me your answer”. Full question wordings are in section Al of the

appendix.



4.2 Analysis and Results

For one of the two 7-point satisfaction scales (Table 1) we observe significantly less
satisficing with visual presentation, thus supporting H2. While we do not observe significant
interactions with our indicators of cognitive ability or motivation, the main effect of visual
presentation becomes non-significant when an interaction with age is added to the model. The
predicted odds ratios suggest that the main effect is driven by respondents aged under 65,
while the effect has the opposite sign for respondents 65 or over (predicted odds ratios for
visual relative to aural are 0.62 for under-65s and 1.18 for those aged 65+). This is consistent
with H2b.

We find some significant differences between treatments in the extent that respondents
choose the first or last categories. The results for first categories are summarised in Table 2
and show significant effects for three items. Results for last categories are not shown but
largely show the same, but opposite, patterns. Results are all in the direction that would
indicate a recency effect with visual presentation and/or primacy effect with aural
presentation, in other words opposite to the findings of Krosnick & Alwin (1987) and others.
Holbrook et al (2007) show that recency effects with aural communication may only occur
when interviewers always read to the end of the list of response options. If interviewers allow
respondents to interrupt and select a response before they have heard all of them, primacy
effects may instead dominate. This may be what we are observing here. We did not have
control over whether the interviewers always read the full list of options or whether they
allowed respondents to interrupt. In consequence, the dominant form of shortcutting in both
treatments may be to select an early response option, but this tendency may be stronger in the
aural treatment. This would be consistent with H2. Thus, visual presentation affects not only
the tendency to select extreme categories (Table 1) but specifically the tendency to select
early categories (Table 2). The impact of the effect will therefore depend on which response

options are presented early.



Table 1: Effects of Visual Communication in CAPI on Choice of Middle and Extreme
Categories

Q43 Satisfaction re. waste collection | Q44 Satisfaction re street cleaning
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Visual OR 0.88 0.99 1.15 0.54 0.62 0.49
(omitted = P 0.65 0.99 0.68 0.05 0.18 0.05
aural)
65+ OR 0.62 0.77
(omitted = age P 0.39 0.67
18-64)
Visual *65+ OR 1.80 1.90
P 0.42 0.40
No quals OR 0.55 1.54
(omitted = P 0.27 0.44
quals)
Visual *no OR 3.28 0.64
quals P 0.10 0.48

N=203 (110 visual, 93 aural); Estimates from logit models in which the dependent variable is an indicator of
choice of categories 1, 4 or 7, versus 2, 3, 5, or 6; OR denotes odds ratio; P denotes P-value for the null hypothesis
of OR=1.0; na indicates cannot be estimated due to collinearity; for both items, the interaction of visual with
interviewer-reported respondent effort was tested in a fourth model, but in both cases there was no significant
effect of the interaction.

Table 2: Effects of Visual Communication in CAPI on Choice of Early Categories

Q39 Q43 Q44 Q75 Q81 Q82
Closest | Satisfaction | Satisfaction | Housing | Leisure | Timein
facility re. waste re street type spend area
collection cleaning
Categories 1,2 1,2 1 1 1 1,2,3
Visual OR 1.20 1.14 0.39 1.10 0.41 0.67
(omitted = P 0.64 0.67 0.04 0.78 0.01 0.43
aural)
65+ OR 1.09 1.47 1.31 1.49 1.28 0.74
(omitted = age P 0.64 0.004 0.21 0.01 0.08 0.17
18-64)
Visual *65+ OR 1.68 0.91 1.23 1.34 3.35 na
P 0.57 0.89 0.79 0.65 0.07
No quals OR 6.85 1.94 1.35 0.67 3.44 na
(omitted = P 0.09 0.33 0.71 0.51 0.04
quals)
Visual *no OR 0.09 1.20 1.63 0.18 0.55 na
quals P 0.05 0.84 0.62 0.09 0.44
Low effort OR 0.76 0.35 0.80 0.80 2.16 0.84
(omitted = high P 0.71 0.05 0.99 0.68 0.21 0.84
effort)
Visual *low OR 0.77 411 1.50 1.40 0.91 na
effort P 0.80 0.07 0.99 0.67 0.92

N=203 (110 visual, 93 aural); Odds ratio (OR) for main effect of visual is from a model with no interaction terms;
OR for each interaction and its associated main effect is from a model with only one interaction; hence, each
column represents four models; P is the P-value for the null hypothesis of OR=1.0; na indicates cannot be
estimated due to collinearity.



We also find some evidence in support of H2b. The main effect for Q81 of less primacy with
visual presentation is driven by respondents aged under 65. In fact, the effect goes in the
opposite direction for respondents aged 65+, though it does not quite reach statistical
significance. (Predicted relative odds of selecting the first category for visual versus aural
presentation are 0.41 for under-65s and 1.37 for those aged 65+). Similarly, the main effect
for Q39 is driven by respondents with no qualifications: there is no effect amongst those with
qualifications (predicted relative odds of selecting the first category for visual versus aural
presentation are 1.20 for qualified respondents and 0.11 for those with no qualifications).
There is also an interaction between respondent motivation and visual presentation that is of
borderline significance (P=0.07) for Q43, suggesting that visual presentation may increase
primacy effects only for less motivated respondents. Predicted relative odds of selecting the
first category for visual versus aural presentation are 1.1 for motivated respondents and 4.7

for unmotivated respondents.

We test H1 for Q81 (Q82 does not have any theoretically-associated items in the
questionnaire, while the other two factual items are not ordinal). For this item, we expect the
visual treatment to improve respondent understanding of the question-answering task by
reducing confusion about the boundaries of response categories. Confusion would attenuate
the correlation between responses to this item and other related survey items. We find some
support for H1 (Table 3). Correlation of monthly spend on leisure activities with employment
status is significant only with visual presentation. Correlation with gross income is significant

with both treatments, but stronger with visual presentation.

Table 3: Correlations between Monthly Spend on Leisure (Q81) and Related Items

Expected sign r(xuy) (X0, Y) P
of correlation
Employment status + 0.08 0.21 *
(employed)
Gross income + 0.27 0.30 *

r is the sample Spearman rank correlation coefficient; x, is the non-visual version of the
importance of money item; x, is the visual version; P is the P-value relating to a null
hypothesis of R(x;,y)- R(xy,y)=0, where {R} are the respective population rank correlation
coefficients. N=203 (110 visual, 93 non-visual; * indicates 0.05 > P > 0.01; ** indicates P < 0.01
It is not possible to formally test H2c with the small set of survey items in this experiment,
but we note that significant effects were found for both of the difficult factual questions and

neither of the easy factual questions, a pattern which is at least consistent with H2c. However,
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an effect was also found for the satisfaction question that was deemed to be the easier of the

two.

5. Experiment 2: CAWI (visual) vs CATI (aural)

5.1 Experimental design

One possible criticism of the comparisons in the previous section is that the treatment
involving show cards may not rely solely on visual communication. Interviewers may
sometimes read out the response options, for example when a respondent appears to be
struggling to read the options for themselves, perhaps due to poor literacy skills or poor
eyesight. Some respondents may even explicitly ask the interviewer to read out the options
for them. This is important as the extra channel of communication may be used precisely for
the respondents who would otherwise be particularly susceptible to the response effect in

which we are interested.

Such uncertainty about possible mixing of the channels of communication is avoided in other
modes. In CAWI communication of the response options is purely via the visual channel.
Similarly, in CATI we can be sure that communication is entirely aural. Therefore, we
compare here the same items between CAWI and CATI respondents. It must be recognised,
of course, that we are here substituting one source of possible confounding with another. In
comparing CAWI with CATI the absence of an interviewer is no longer held constant.
However, we believe that interviewer presence is unlikely to have had much influence on the
data analysed here. Interviewer presence can influence survey responses through increased
control over the question answering process or through elicitation of social norms. Regarding
control, our CAWI interview already controls quite tightly certain aspects such as question
order. Pace of the interview is perhaps the one feature that could differ between the
treatments. Regarding social norms, none of the items that we consider here have particularly
strong social desirability connotations nor are of the form that makes them susceptible to
acquiescence. Interviewers can also motivate respondents, but any such effect would go in
the opposite direction to the hypothesised effect of channel of communication (less satisficing
with visual communication), so this will make our tests conservative. A further difference
between experiments 1 and 2 is that the question stem was delivered aurally in both

treatments in experiment 1; it was only for the response options that the channel of
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communication differed. In experiment 2, the question stem was delivered via the same

channel as the response options.

We consider here the same six items as in the previous section. Administration in CATI was
identical to that described for the CAPI aural treatment. In CAWI, for each item the question
wording and response options appeared on a single screen, with a radio button alongside each
option. The words “Select one circle only” appeared immediately before the response

options. An example of the layout appears in section A3 of the appendix.

5.2 Analysis and Results

We expect differences between CAWI and CATI to be similar to differences between the
visual and aural treatments in experiment 1 if they are brought about primarily by the channel
of communication of the response options. If differences are not similar, we would take this
as an indication that the channel of communication of response options is not the dominant

feature causing differences in measurement between treatments.

We observe no significant main effect of visual presentation on the extent of satisficing
(Table 4), though there is a significant interaction with qualifications which suggests that
CAWI increases the propensity to shortcut for respondents without qualifications but has no
impact for qualified respondents. (Predicted relative odds of selecting extreme or middle
options for visual relative to aural are 0.7 for respondents with qualifications and 4.0 for

those without). Thus, we find some support for H2b.

For Q81, CAWI respondents were less likely than CATI respondents to select one of the last
two categories (Table 5) and correspondingly more likely to select the first category (results
not shown). For Q82 a significant interaction is observed between channel of communication
and motivation. Predicted relative odds of selecting one of the last two categories for visual
relative to aural are 0.99 for motivated respondents and 0.20 for less motivated respondents,
again providing some support for H2b. The experiment provides no support for H2c as
significant effects of channel of communication were found for one of the two difficult
factual questions and one of the two less difficult ones.

12



Table 4: Effects of Visual Communication (CAWI vs CATI) on Choice of Middle and Extreme
Categories

Q43 Satisfaction re. waste collection | Q44 Satisfaction re street cleaning
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Visual OR 0.79 0.72 0.76 0.89 0.92 0.74
(omitted = P 0.32 0.19 0.28 0.62 0.73 0.24
aural)
65+ OR 1.43 0.53
(omitted = age P 0.52 0.29
18-64)
Visual *65+ OR 1.74 0.81
P 0.47 0.80
No quals OR 0.77 0.50
(omitted = P 0.61 0.23
quals)
Visual *no OR 1.27 5.37
quals P 0.75 0.03

N=319 (153 CAWI, 166 CATI); Estimates from logit models in which the dependent variable is an indicator of
choice of categories 1, 4 or 7, versus 2, 3, 5, or 6; OR denotes odds ratio; P denotes P-value for the null hypothesis
of OR=1.0; for both items, the interaction of visual with interviewer-reported respondent effort was tested in a
fourth model, but in both cases there was no significant effect of the interaction.

Table 5: Effects of Visual Communication (CAWI vs CATI) on Choice of Late Categories

Q39 Q43 Q44 Q75 Q81 Q82
Closest Satisfaction | Satisfaction | Housing | Leisure Time in
facility re. waste re street type spend area
collection cleaning
Categories 4,5,6,7 6,7 6,7 6 6,7 7
Visual OR 1.20 0.85 0.56 2.48 0.25 0.99
(omitted = P 0.53 0.61 0.16 0.14 0.002 0.97
aural)
65+ OR 1.09 0.74 0.75 0.66 0.80 2.16
(omitted = P 0.55 0.04 0.12 0.11 0.28 <0.001
age 18-64)
Visual*65+ | OR 1.36 na na na 0.99 0.51
P 0.65 0.99 0.20
No quals OR 1.90 2.67 3.63 na 2.90 na
(omitted = P 0.32 0.11 0.06 0.08
quals)
Visual *no | OR 0.64 na 0.94 na 0.17 na
quals P 0.61 0.95 0.06
Low effort | OR | 1.41 1.18 1.31 3.10 0.65 2.07
(omitted = P 0.58 0.77 0.66 0.24 0.61 0.22
high effort)
Visual*low | OR 0.71 0.44 na 0.72 na 0.16
effort P 0.68 041 0.79 0.02

N=319 (153 CAWI, 166 CATI); OR for main effect is the odds ratio for CAWI, relative to CATI, from a model with

no interaction terms; OR for an interaction is the odds ratio for CAWI respondents with the relevant

characteristic (aged 65 or over, with no educational qualifications, with low effort) from a model with only that

interaction; P and na defined as for Table 1.
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6. Experiment 3: Visual communication of end-labelled response scales in CAWI

6.1 Experimental design

Christian and Dillman (2004) demonstrate that with an end-labelled numeric scale, visual
communication of the direction of the scale reduces respondent confusion about the direction
and improves the criterion validity of the measures. However, the response scale that
Christian and Dillman tested may be thought of as having counter-intuitive directionality as
high values were associated with dissatisfaction and low values with satisfaction. This would
appear to contravene the interpretive heuristics used by survey respondents (Tourangeau et al
2007) and could be expected to lead to respondent confusion. We implemented a similar
experiment, but with a response scale with intuitive directionality (high values indicating

high importance and low values indicating low importance).

CAWI respondents were randomly allocated to receive one of two versions of a question that
asked how important money is to them, with response options on a scale of 1 to 10. One
version of the question presented ten radio buttons, displayed linearly, representing the ten
response categories, but with only the end categories labelled. The other version presented a
box into which the respondent was asked to type the number corresponding with their
response category. The question wording and end labels were identical in the two versions

(see section A4 of the appendix).

6.2 Analysis and Results

We identify two ways in which improved understanding could be detected. First, we suggest
that categories 2 to 9 will be chosen more frequently with the visual version as they are given
more attention. This is because, though both question formats explicitly display the end
categories, only in the visual version are the other eight categories represented visually. We
therefore suppose that the visual version will increase the chance that a respondent
understands that there are ten ordered response options. Second, following Christian and
Dillman (2004), we suppose that the visual treatment improves respondent understanding of
the question-answering task by reducing confusion about the direction of scale. Confusion
about direction would attenuate the correlation between responses to this survey item and
other related survey items. We therefore compare the two treatments in terms of correlations

with related items.
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The proportion of respondents choosing one of categories 2 to 9 is higher with the visual
treatment (OR = 2.84; P=0.02, based on logit model with treatment indicator and control
variables as predictors, results not shown). This supports H1. Interactions of treatment with

age, qualifications and effort are not significant (P>0.05), so we find no support here for H1b.

We identify nine items that we would expect to be correlated with the importance of money
item. These are listed in Table 6, along with the Spearman rank correlation coefficient for
each question format and the P-value for the test of difference between them. For six of the
nine items, there is a significant difference in correlation (P < 0.05) between the question
formats. For five of these six, the direction of the difference indicates greater validity with the
visual treatment. Specifically, there are three items for which the observed correlation is in
the expected direction with the visual treatment and in the opposite direction with the non-
visual treatment. For one item (Q3), the correlation is in the expected direction with both
treatments, but is much stronger with the visual treatment. For one item (Q64) the correlation
is in the unexpected direction with the non-visual treatment and is close to zero with the
visual treatment. There is, however, one item (Q66) for which the correlation is in the
opposite direction with the visual treatment and is close to zero with the non-visual treatment.

These findings support H1.

For each of the five items for which we observed greater validity with the visual treatment,
we examined whether this effect interacted with either cognitive ability or motivation. We
compared differences in the correlations between sample subgroups (Table 7). The findings
provide little evidence that effects differ between high and low cognitive ability groups or
between more or less motivated respondents, and thus no support for H1b. Almost all of the
effects tested (28 out of 30) are estimated to be in the direction of greater validity with visual
presentation and the majority of these are statistically significant. For Q3 we see that the
increase in correlation is significant only for the less able and less motivated respondents, but
for all other questions there is no such pattern. (We note that the statistical power is

considerably less for the less able and less motivated respondents as these are much smaller

groups.)

Visual presentation reduces the extent of short-cutting (Table 8), consistent with H2. We do
not find significant support for H2b, though the main effect of treatment becomes non-

significant when interactions with either qualifications or motivation are added to the model.
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Table 6: Correlations between Importance of Money Item and Related Items

Expected sign of r(XnY) (X0, Y) P
correlation

Q1 How well managing + 0.11 0.02 -
financially
Q3 Financial expectation a - -0.06 -0.16 *
year from now
Q6 Monthly spend on eating - 0.11 0.09 -
out
Q64 Would rarely read + -0.23 -0.01 *
small print before a financial
decision
Q65 Would do a lot of - 0.01 -0.01 -
research before a financial
decision
Q66 Would rarely talk to a + 0.02 -0.12 *
financial advisor before a
financial decision
Q67 Would definitely talk to - 0.09 -0.10 *
family/friends before a
financial decision
Q75 Housing type + -0.21 0.17 *
Q81 Monthly spend on - 0.22 -0.09 *

leisure activities

r is the sample Spearman rank correlation coefficient; x, is the non-visual version of the
importance of money item; x, is the visual version; P is the P-value relating to a null
hypothesis of R(x,y)- R(x,y)=0, where {R} are the respective population rank correlation
coefficients. N=349 (166 visual, 183 non-visual; * indicates 0.05 > P > 0.01; ** indicates P < 0.01

Table 7: Effect of Visual Presentation on Correlation between Related Items

Under 65+ Quals No Effort Low
65 quals effort

Q3 Financial Ar | -0.06 -0.57 -0.08 -0.55 -0.06 -0.34
expectation a year 0.10 0.02 0.08 0.01 0.23 0.02
from now (-)
Q64 Would rarely Ar 0.20 0.20 0.26 -0.42 0.19 0.31
read small print 0.002 0.09 0.000 0.05 0.002 0.03
before a financial
decision (+)
Q67 Would Ar | -0.27 0.31 -0.18 -0.47 -0.19 -0.10
definitely
talk to p 0.004 0.05 0.01 0.004 0.01 0.23
family/friends
before a financial
decision (-)
Q75 Housing type Ar 0.39 0.09 0.37 0.41 0.30 0.77
(+)

P 0.002 0.09 0.003 0.02 0.002 0.002
Q81 Monthly spend | Ar | -0.30 -0.27 -0.27 -0.47 -0.27 -0.28
on leisure activities P 0.002 0.06 0.005 0.02 0.002 0.03
)

A r is the difference in the Spearman rank correlation coefficient between the visual and non-visual treatments;

P and N both as in Table 6.
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Table 8: Effects of Visual Communication* on Choice of Middle and Extreme Categories

Model 1 Model 2 Model 3 Model 4
Visual OR 0.59 0.60 0.66 0.62
(omitted = P 0.03 0.05 0.11 0.07
aural)
65+ OR 0.76
(omitted = age P 0.64
18-64)
Visual *65+ OR 1.48
P 0.61
No quals OR 6.72
(omitted = P 0.12
quals)
Visual *no OR 0.37
quals P 0.22
Low effort OR 1.61
(omitted = high P 0.65
effort)
Visual*low OR 0.71
effort P 0.63

Estimates from logit models in which the dependent variable is an indicator of choice of categories 1,
5 or 10; OR denotes odds ratio; P denotes P-value for the null hypothesis of OR=1.0. N as in Table 6

7. Experiment 4: CAPI with show cards (visual) vs CATI (aural)

7.1 Experimental design

Experiment 3 compared end-labelled numeric scales with and without visual display of the
scale, in the context of self-completion without interviewer involvement. Experiment 4
investigates the same effect, but in a context where the question stems are delivered aurally
by an interviewer rather than visually. The experiment compares four end-labelled 7-point
numeric scales between CAPI, with the scale displayed on a show card, and CATI. In this
experiment the presence or absence of visual display of the response scale is of course
confounded with the proximity of the interviewer (physically present or on the telephone), so
we cannot rule out that differences in social desirability effects could contribute to any
observed differences in response. However, we do not believe that any of the four items have
strong social desirability connotations, so we expect any such effects to be small. The
questions — two satisfaction items and two factual items — are reproduced in section A4 of

annex A.
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7.2 Analysis and Results

A significant difference is observed in the marginal distribution of responses for two of the
four items, and in the proportion choosing categories 2 to 6 for one of the items (Table 9). As
hypothesised, the proportion is higher in CAPI. In logit models (results not presented), no
significant interactions of treatment with the indicators of cognitive ability or motivation
were found for Q16, Q17 or Q74. There were interactions of borderline significance for Q68
with age (P=0.09) and qualifications (P=0.07). We therefore find mild support for H1 but
little or no support for H1b.

There is a difference in the proportion choosing category 4, the mid-point, for three of the
items (Table 9). In all three cases the proportion is larger in CAPI and the differences are
substantial. We suspect that respondents find it easier to identify the mid-point when it is

presented visually.

As regards correlations with other items, this can only be tested for Q74, as the other items do
not have other natural correlates amongst the questionnaire items. We identify two items that
could be expected to correlate with Q74, the frequency of purchase of teas and coffees
outside the home. These items are employment status and income. We find that each of these
correlations are positive in CATI, as expected, but are not significantly different from zero in
CAPI. This does not therefore support H1.

Table 9: Effect of Visual Presentation of Response Scale on Response Distribution

Distribution Categories 2-6 Category 4 (mid-point)
P CAPI CATI P CAPI CATI P
% % % %

Q16 Satisfaction 0.004 91.0 80.7 0.004 34.5 18.4 0.000
with democracy (2(6)=19.0) ((1)=8.1) 0A(1)=12.9)
Q17 Satisfaction 0.93 60.4 60.3 0.97 9.0 7.2 0.50
with economy 02(6)=1.8) (x3(1)=0.0) (*(1)=0.5)
Q68 frequency 0.000 89.8 86.1 0.26 299 13.0 0.000
Sﬁ?;‘;?i;y 0'(6)=32.0) (*(1)=1.3) (x(1)=16.7)
Q74 Purchases 0.14 84.2 85.2 0.77 10.2 43 0.02
Sf;ft;i;and (¢(6)=96) (X(1)=08) (x’(1)=5.1)
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For all four items, there was less satisficing in the visual treatment (Table 10 and Table 11),
though the difference only reached significance for Q68 (P=0.004) and was borderline for
Q74 (P=0.08). For Q74, an interaction with qualification level was observed (predicted odds
ratios for visual relative to aural are 0.52 for qualified people and 10.86 for unqualified
people). These findings provide weak support for H2 and H2b.

Table 10: Effects of Visual Presentation of Response Scale on Choice of Middle and Extreme
Categories: Satisfaction items

Q16 Satisfaction with democracy Q17 Satisfaction with economy
Model | Model | Model | Model | Model | Model | Model | Model
1 2 3 4 1 2 3 4
Visual OR | 0.83 0.67 0.72 0.89 0.88 0.84 0.88 0.85
(omitted = P 0.39 0.08 0.18 0.63 0.54 0.42 0.59 0.50
aural)
65+ OR 1.13 1.18
(omitted = P 0.22 0.08
age 18-64)
Visual OR 3.39 1.34
*65+
P 0.01 0.52
No quals OR 1.09 1.48
(omitted = | p 0.81 0.29
quals)
Visual OR 2.21 1.14
*no
quals P 0.12 0.79
Low OR 1.88 0.86
effort
(omitted P 0.14 0.73
= high
effort)
Visual OR 0.66 117
*low P 0.48 0.79
effort

N=384 (177 CAPI, 207 CATI); Estimates from logit models in which the dependent variable is an
indicator of choice of categories 1, 4 or 7, versus 2, 3, 5, or 6; OR denotes odds ratio; P denotes P-value
for the null hypothesis of OR=1.0.
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Table 11: Effects of Visual Presentation of Response Scale on Choice of Middle and Extreme
Categories: Behavioural items

Q68 frequency of grocery shopping Q74 Purchases of teas and coffees
Model | Model | Model | Model | Model | Model | Model | Model
1 2 3 4 1 2 3 4
Visual OR 0.53 0.55 0.51 0.56 0.65 0.62 0.52 0.71
(omitted = P| 0.004 0.01 0.01 0.02 0.08 0.08 0.02 0.20
aural)
65+ OR 1.02 1.07
(omitted = age P 0.85 0.54
18-64)
Visual *65+ OR 0.81 1.32
P 0.66 0.61
No quals OR 1.09 0.37
(omitted = p 0.82 0.04
quals)
Visual OR 1.22 3.13
*no quals P 0.70 0.08
Low effort OR 1.84 1.08
(omitted = P 0.14 0.87
high effort)
Visual OR 0.69 0.49
*low effort P 0.54 0.37
See note to Table 10.

8. Summary and Discussion

The hypothesis that visual presentation increases respondent understanding (H1) was
addressed by two experiments (CAWI with visual presentation of response options vs. CAWI
with write-in of response; CAPI with show cards vs. CATI). Both experiments supported the
hypothesis, though neither provided evidence in support of the hypothesis (H1b) that this
effect would be stronger for respondents with greater cognitive ability or greater motivation.
We have only a weak test of the hypothesis (H1a) that effects on understanding will be
greater when both the question and response options are presented visually than when only
the response options are presented visually. If Hla were true, we should expect stronger
effects from experiment 3 than from experiment 4. The findings are consistent with this. With
experiment 3, H1 found support from the test of use of all scale points and from five of nine
tests of validity. With experiment 4, support was provided by only one of four tests of use of

all scale points and from neither of two tests of validity.

We conclude that visual presentation of response options can indeed impact on respondent

understanding. However, our experiments addressed only two specific aspects of
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understanding in the context of end-labelled ordinal scales. There are many other aspects of
understanding that could be affected by visual presentation and further research is needed to
provide a more complete picture of how and when visual presentation improves

understanding.

All four of our experiments provide some evidence that visual presentation produces less
satisficing (H2), though the strength and nature of the evidence varies. Three of the four
experiments additionally support the hypothesis (H2b) that this effect is dependent on the
cognitive ability or motivation of the respondent. The hypothesis (H2c) that reduced
satisficing will be restricted to difficult questions and will be more likely with non-factual
questions is addressed by only two experiments. Our findings are inconsistent, but the test is
weak. Our similarly weak test of hypothesis H2a - that effects on satisficing will be greater
when both the question and response options are presented visually - is that effects should be
stronger from experiment 2 than from experiment 1 and from experiment 3 than from

experiment 4. We find the latter but not the former.

We conclude that visual presentation can reduce the extent of shortcutting, though the effect
may be restricted to respondents of higher cognitive ability and greater motivation. We
believe that this effect is more likely with difficult questions, though our evidence for this is
weak. We would note that in our experiments visual presentation was employed as an
alternative either to aural presentation (experiments 1 and 2) or to an absence of explicit
presentation (experiments 3 and 4). Our hypotheses would suggest that it could be useful to
consider the possibility, in certain circumstances, of using visual presentation as an addition
to aural presentation, rather than as a replacement for it. While we have shown that (some)
respondents with higher cognitive ability appear to gain greater understanding from visual
presentation than from aural presentation, it seems plausible to us that the opposite could be
true for (some) lower ability respondents. If true, this could suggest that using both channels
in combination may be a useful option for maximising understanding amongst all
respondents. This would rely on respondents paying attention to the channel that is most
useful to them, which in turn raises design and implementation questions to ensure that this
happens. And whether this is a worthwhile strategy is likely to depend on the nature of the
likely misunderstanding of a question as well as the heterogeneity of the sample in terms of
cognitive ability. We think that the issues associated with dual-channel communication of

survey questions and response options warrant investigation.

21



Three of our experiments involved comparing channels of communication of response
options while holding constant the channel of communication of the question stem. In two
cases the stem was presented aurally and in the third, visually. Experiment 2, however,
simultaneously varied the channel of communication of both the stem and the response
options. The belief that considerations regarding the best channel of communication could
differ between stems and response options is ingrained in the common use of show cards
during face-to-face interviews. We believe that practice in this respect is based on little
theory or evidence, however. Further research should attempt to separate out the effects of
channel of communication of the stem and of the response options and to identify the best
combinations of channels for the three main pieces of information communicated when

administering a question: the question stem, the response options, and the answer.

Regarding show cards, little is known about how they are actually used in practice or how
different ways of using them affect measurement. In particular, we do not know how
frequently the card is shown to a respondent while the interviewer is reading out the question,
as opposed to only after she has finished reading it out. And if the card is shown
simultaneously to reading the question, we do not know to which channel of communication
the respondent pays more attention. Without such knowledge, it is hard to know how we

should ideally like cards to be used, from a measurement error perspective.

We should also note that our measures of cognitive ability and motivation represent a
limitation of our study. Future studies of the moderating effects of these characteristics on
measurement error would benefit from the development of better measures that can be easily
implemented in a survey setting. Good measures of eyesight and hearing ability would also
be helpful.
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Appendix: Question Wording

Al Experiment 1 items

For each item, in treatment 1 the interviewer read out the response options, and in treatment 2 the interviewer handed the
respondent a card listing the response options and read the words “Please look at this card and tell me your answer.”

Q39. Which of the following is closest to where you live?

A primary school............cccceueee.
A secondary school...................
A 6th form college...........cccuu.e.
ATIVEL .o

~NOo o WD -

Q43. | would like you to tell me how satisfied or dissatisfied you are with local household waste collection, recycling
collection and other recycling collection points.

Very satisfied..........ccorevivnenne
Moderately satisfied..................

Slightly satisfied..........cccocvvrenee.
Neither satisfied nor dissatisfied.
Slightly dissatisfied.....................
Moderately dissatisfied...............
Or very dissatisfied?...................

~NOo OB WO -

Q44. And how satisfied or dissatisfied are you with street cleaning?

Very satisfied.........c.coorevinnenne
Moderately satisfied..................

Slightly satisfied.........cccocvvrunee.
Neither satisfied nor dissatisfied.
Slightly dissatisfied.....................
Moderately dissatisfied...............
Or very dissatisfied?...................

~NOo O~ WD -

Q75. Which of these best describes your home?

Detached house........................
Semi-detached house ..............
Terraced house..........cccccoeuneee.
Bungalow ........cccocoevriciriene.
Flat in a block of flats................
Flatin a house........ccccccevevvnneee
Maisonette..........cccoevrverierinenens
Or other? ...

O N OB WN -
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Q81. How much do you personally spend in an average month on leisure activities, and entertainment and hobbies, other
than eating out?

Less than £20..........ccccevevnnee.
£20-£39...iceeeeeeee
£40-£59 ..o,
£60-£79 .o
£80-£99.....cciiieieeeeeene
£100-£119. e
£120-£139 .
Or £140 or more.?.....cccevvvvvenee

O N Ok~ WD -

Q82. How long have you lived in this area?

Less than 12 months..........ccccvviieenninns
12 months or more but less than 2 years...
2 years or more but less than 3 years.......
3 years or more but less than 5 years.......
5 years or more but less than 10 years......
10 years or more but less than 20 years.....
Or 20 years or longer............ccccevvveennnnn.

~NOo o W -

A2 Indicator of respondent motivation

INTERVIEWER: Did you feel that the respondent made an effort to answer the questions to the best of his or her ability?

AWAYS......oviiiiiiii 1
Nearly always.................... 2
Most of the time ................. 3
Some of the time ................ 4
Rarely ......ccoooveeviiins 5

Codes 2 to 5 classified as “low motivation”
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A3 Example of screen layout for CAWI implementation of fully-labelled categorical
response options (Experiment 2)

e Topical Issues - Follow up - Windows Internet Exploren

2l natcen-surveys.co.uk

Do you need help?

Topical Issues - Follow up Email

Telephone: 0800 6524574
Monday to Friday 9.30am-5.30pm

-

Which of the following is closest to where you live?
Select one circle only.

A primary school

A secondary school
A 6th form college
A river

Alake

A cinema

A theatre

coocoaocoo

S X

Dane

@ Internet R S

’9@ 3[40 &, 135

‘5 start rEe > [@Bzmn
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A4 Experiment 3 items

‘Non-visual’ version

) Topical lssues - Follow up - Mozilla Firefox

He Edt New Hstoy Bookmars Kook Hep

| 15ER web Ceercer | 5 Hotmai - petesiyn... ||| Encuste enfgos, .| Brief Progremme b_| ¥, hotek lo: 33 8eul_ | B 1570R: Search Re._ | 1] Uiiversiy of Esse... | ™ Bocling.com Hét... | 7 Baoking.com: Con...| 1 Vokume B:1, June | £vccst dsussont | Bl Cotmesty Topicel lisues _ X \L -
& | hikpffemems natosnesurveys.co.uktopicalDemoiBP aghan, asp L 5
Do you need help’
A Email
Topical Issues - Follow up Telephone® D800 &
Monde Fridz
Progress: [N

On a scale from 1 to 10 how important is having a lot of money to you, where '1’' equals 'Not
important at all' and '10' equals 'Very important'.

Write in number chosen where 1="Not important at all' and 10="Very important'.

[

Previous Questior| Next Question

%) Topical Tsse, ) Downloads %) Joes - Persa .

B Mixed modes

@ 2 Tuder., - @ Woostho.. | 7 Mot 8 Shypepe..

£ Tt 1 &/

B iobines,. | 8 ERCHUby. | gB QS vt

i? wm

‘Visual version

) Topical lssuss - Follow up - Mozilla Firefox
He Bt Vew Moy Gocknais Bok b

€ s webCa.| 5 Hetmal -pet . ||| Encuite erfi.. | Brief Progea_ | 1 hotels be: 53| [ 3570R: Sear | 2] Capial Werks | ™ Beoking.com: | 7 Backing.com:.| ™ Booking,com:...| 1 Vokume B,
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On a scale from 1 to 10 how important is having a lot of money to you, where '1’' equals 'Not
important at all' and '10' equals 'Very important'.

Select one circle only.
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A5 Experiment 4 items

Visual version

GB16x. On the whole, how satisfied are you with the way democracy and personal freedom work in Great Britain? Please
look at this card and tell me your answer.

Very Satisfied ......... 1

Very dissatisfied.......7

GB17x. And on the whole, how satisfied are you with the present state of the economy in Great Britain? Please look at this
card and tell me your answer.

Very Satisfied .......... 1

Very dissatisfied........ 7

FM68x.

The next question is about grocery shopping which includes food, drinks, cleaning products, toiletries and household goods.
How often do you personally do grocery shopping? Please look at this card and tell me your answer.

Every day.....ccccoeneeee 1
2
3
4
5
6
Never ......ccccvvvv 7

FM74x. In the last two weeks, how many teas, coffees and other hot beverages have you purchased outside the home?
Please look at this card and tell me your answer.

None.....cccovevevenenne 0
1
2
3
4
5
More than 25............ 6
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Aural version

GB16x. On the whole, how satisfied are you with the way democracy and personal freedom work in Great Britain, where 1
is very satisfied and 7 is very dissatisfied? Please give me a number between 1 and 7.

GB17x. And on the whole, how satisfied are you with the present state of the economy in Great Britain, where 1 is very
satisfied and 7 is very dissatisfied? Please give me a number between 1 and 7.

FM68x. The next question is about grocery shopping which includes food, drinks, cleaning products, toiletries and
household goods. How often do you personally do grocery shopping, where 1 is every day and 7 is never? Please give me a
number between 1 and 7.

FM74x. In the last two weeks, how many teas, coffees and other hot beverages have you purchased outside the home,
where 1 is more than 25 and 7 is none? Please give me a number between 1 and 7.
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