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Abstract

When collecting frequencies and quantities in self-
administered surveys using open-ended questions re-
searchers face a serious problem: Depending on the con-
cept being measured respondents may not have the exact
number readily available to report. Thus they make use of
estimation strategies in order to provide a reasonable
response. When it comes to the reporting stage of the
question answer process, open-ended frequency questions
are prone to a specific respondent behavior: Respondents
do not report a pure number using digits only, instead
they extend their response to alphanumeric information
and explicit estimates (e.g., “about 10-20 cigarettes per
day”) which requires a lot of editing and cleaning in the
post-field phase of a survey. This paper aims to provide
some insights regarding the optimal visual design of
open-ended frequency questions in Web surveys in order
to reduce the percentage of alphanumeric elaborations and
explicit estimates to frequency questions.
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1. Background and Research Question

In almost every self-administered survey respondents are
asked to report frequencies or quantities of behaviors or
events in a given time frame or reference period. Respon-
dents answer this type of question by way of two response
strategies: They either “recall and count” the instances of
the desired behavior or event, or they “estimate” the re-
quired number using rate-based computation, pure guess-
ing or by combinations of these heuristics (Sudman et al.
1996). Generally speaking, data based on recall and count
is considered to be of superior quality compared to esti-
mated values.

Whether a response is generated by recalling and counting
the behaviors or events in question or whether the answer
is estimated depends on various characteristics of the
concept being asked (Sudman et al. 1996). First, the regu-
larity, similarity and frequency of the occurrence of the
behaviors or events determine to what extent respondents
recall and count. Also, the length of the reference period
has a significant impact on the response quality (Schnei-
der and Sumi 1981). In addition to characteristics of the
concept being measured and to the attributes of the refer-

ence period, the respondents’ motivation affects the extent
to which they make use of either estimation strategies or
recall and count, as well (Burton and Blair 1991).

In contrast to this exiting body of research we will focus
on visual design aspects of the frequency questions. We
will assess the effect of formal characteristics of the re-
sponse field on the response strategies applied by the
respondents and on the characteristics of the responses
provided.

1.1 Properties of Open-Ended Frequency Questions

Questionnaire designer make use of two different tech-
niques when measuring frequencies or quantities. They
either use open-ended questions which provide an open
response field, or they rely on closed-ended questions
with response options representing frequency ranges. The
two question types show differences in the structure of the
question answer process. With closed-ended questions
respondents rely on the range represented by the response
options while generating the answer (Schwarz and
Hippler 1987). By contrast, open-ended frequency ques-
tions do not support the question answer process in this
way, hence they are considered to be more burdensome
for the respondents to answer. However, at the same time
when using open-ended questions responses are less
prone to scale effects (Schwarz and Hippler 1985; Winke
2002). Also, open-ended questions provide metric data —
at least for some variables — while closed-ended question
yield ordinal scale level most of the time. Because of
these two factors, in many surveys open-ended questions
are preferred when collecting frequencies or quantities.

However, the pure numbers collected by open-ended
questions suggest a precision and exactness that they
often do not provide. With respect to the response strate-
gies discussed above — recalling and counting the in-
stances of the behavior or event vs. estimating — one
should be aware of the fact that responses to open-ended
frequency questions are also prone to estimation strate-
gies. When answering open-ended frequency questions
respondents do not only provided numbers (digits) but at
the same time they often add alphanumeric input (e.g.
“none”, “about”, other text entries elaborating the re-
sponse), other symbols (e.g. “~”, “$”, “€”) or just junk
(“3.54654 million doctor visits”). Thus, the responses to
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open-ended frequency questions need a lot of cleaning
and editing in order to come up with a reasonable re-
sponse distribution.

Furthermore, many respondents provide ranges (“4-67,
“5-107) as well as other indications of explicit estimates
(“ca. 107, “~25”). These explicit estimates denote that
respondents have problems to come up with an exact
number und thus provide a range in which their true re-
sponse would most likely fall.

In addition to those explicit estimation strategies (ranges,
“ca.”, “~”, “about”), survey researchers know another
phenomenon that hints towards estimated responses:
heaping and bunching (e. g. Jobe et al. 1997). Looking at
the response distribution of any give frequency question
one can easily detect the relatively high frequencies for
the flat figures (e. g. 10, 20, 30, 50 — depending on the
range of the frequency distribution) as compared to the
uneven numbers in between. This phenomenon is attrib-
uted to respondents who were required to estimate the
answer because they cannot determine the true number by
recall and count. Thus, they rely on an estimation strategy
which they express by providing a flat number as an indi-
cation of the magnitude of the true response.’

In sum, responses to open-ended frequency questions in
self-administered surveys are prone to implicit (heaping
and bunching) and explicit (range, “about”, “ca.”, “~”)
estimates and also to alphanumeric elaborations. While
explicit estimates and other alphanumeric input might be
advantageous because the fact that the response was ob-
tained using estimation strategies is still visible, they
require far more labor on the editing stage of a survey

compared to implicit estimates.

1.2 Graphical Characteristics of Response Fields to
Open-Ended Questions

In this paper we will especially focus on the impact of the
graphical characteristics of the response field on the pro-
portion of implicit estimates, explicit estimates, and al-
phanumeric elaborations provided by the respondent.
Previous research on self administered surveys could
show that graphical elements of a survey question may
influence the cognitive processing of the question and

! Tourangeau and colleagues (2000) call this phenomenon
“rounding” which implies that respondents actually know
— or could know — the exact response. This true answer
would then be rounded for the report. By contrast, we
assume that respondents do not know the true answers
and have little chance to determine a reasonable fre-
quency using recall and count. Thus, they apply an esti-
mation strategy (Sudman et al. 1996).

thus the responses obtained from respondents. Evidence
from this line of research in the framework of visual de-
sign effects (e.g. Christian/Dillmann 2004; Christian et al.
2007; Couper et al. 2004; Tourangeau et al. 2000) indi-
cates that formal aspects of questions could have an im-
pact on the question answer process that is similar to the
effect of the wording of the question, the number and
order of response categories and other elements, that are
traditionally be considered content bearing.

So far, only a few experiments are reported in the litera-
ture, some of which take Sanches (1992) and Smith
(1995) as a point of origin. Tourangeau and colleagues
(2004) studied the effect of lines, symbols and graphical
elements on question understanding as well as on the
formatting stage of the question answer process. They
found evidence that respondents make inferences about
the meaning of survey items based on visual clues such as
the spacing of the response options and the graphical
grouping of the questions. The authors conclude that
based on those visual clues respondents might interpret a
survey question in ways that the researcher never in-
tended.

Additional support for the impact of the visual design on
the cognitive processing comes from field-experimental
studies on graphical and symbolic aspects of self-
administered paper-based surveys. Christian and Dillman
(2004) found clear evidence supporting the assumption
that the size of a response field to an open-ended question
affects the amount of information provided by the respon-
dent. “In two of the three questions, the larger answer
space significantly produced a greater number of themes
and topics mentioned in the answer” (Christian/Dillman
2004: 68). Based on theses findings the authors conclude
“that the visual design of questions on self-administered
questionnaires can significantly impact the respondent
behavior” (Christian/Dillman 2004: 78; similarly Dillman
et al. 2005; Smyth et al. 2007).

In this study we focus on the impact of the response
field’s formal characteristics in a self-administered survey
on the degree to which the responses are prone to alpha-
numeric elaborations, implicit estimates and explicit esti-
mates. This study is part of an ongoing line of research,
which is based on the assumption, that formal aspect
(=graphical and visual properties) of the response field
influence the questions answer process: most dominantly,
the reporting stage is affected since respondents react to
the formal characteristics of the response field when pro-
viding their response. However, other stages of the ques-
tion answer process might be affected as well.

In previous experiments (Fuchs 2007, see also figure 1 for
examples of experimental conditions) we could demon-
strate, that the size (length) of a response field to a fre-
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quency question has an impact of the proportion of im-
plicit and explicit estimates as well as on the proportion of
alphanumeric elaborations (example 1): The longer the
field, the more elaboration and explicit estimates were to
be observed. Also, a label associated with a response field
has an impact on the characteristics of the responses pro-
vided (example 2): Generally speaking, labels reduced the
proportion of alphanumeric additions and explicit esti-
mates. Finally we could demonstrate that response fields
designed as a box with placeholders for each digit yielded
fewer explicit estimates and fewer alphanumeric elabora-
tions compared to simple response lines (example 3).
These findings proved true especially for those frequency
questions that required estimation strategies, because the
quantity in question could not be determined by “recall
and count”.

example 1

short response field long response field

6. How many students are
attending your math
class?

6. How many students are
attending your math
class?

students students

example 2
response field without label response field with label

6. How many students are
attending your math
class?

6. How many students are
attending your math
class?

students

example 3

response field with line response field with box

6. How many students are
attending your math
class?

6. How many students are
attending your math
class?

students students

Figure 1: Examples for experimentally varied properties
of response fields associated to frequency questions

So far, these findings have been proven for self-
administered paper-based questionnaires. In contrary to
these findings, for Web surveys the effects of the response
fields’ size and the associated label are by far less pro-
nounced or not existent at all. We have attributed this
inconsistency to the respondent’s perception of Web in-
terfaces. In our view, respondents assume that the com-
puter would accept digits only (digits are the “language”
of computers), thus, they restrict their responses to an
open frequency question in Web survey predominantly to
digits. As a consequence, the proportion of explicit esti-
mates and alphanumeric elaborations is rather small in
Web surveys. In addition, the percentage of alphanumeric
elaborations, explicit estimates, and implicit estimates is
not affected by the design properties that were tested so
far (size and label), because the perception of the Web
interface as a computer program overrides the impact of

other formal characteristics of the response field (Fuchs
2007).

In concordance with this assumption, Smyth and col-
leagues (2007) have demonstrated that formal characteris-
tics of the response field associated with an open text
question in a Web survey have a relatively small effect on
the responses obtained compared to a paper and pencil
surveys. In their study, the effect size in Web surveys is
by far smaller and less consistent compared to paper and
pencil surveys which shades light on the question to what
extent Web surveys and paper and pencil surveys are
comparable in their underlying visual design principles.

1.3 Hypothesis

For Web surveys we predict a modification of the graphi-
cal elements’ impact on the response behavior. In a Web
survey as compared to a paper-based self-administered
survey the question answer process differs to a certain
degree; the questionnaire is answered rather segmented
and each question is treated separated from previous ques-
tions (Fuchs 2002; 2003a) which in part is due to the
interactive character of most current Web surveys. For the
research reported in this paper it is important to recognize
that responding to a Web survey requires a computer-
mediated interaction. The respondent is well aware that he
or she interacts with a computer interface and the inter-
face reminds the respondent frequently throughout the
survey of its computer mediated character.

While a paper form allows all kinds of deviations when
formatting the response, most users are aware that com-
puter interfaces a less flexible and less accepting. While
they can take notes and elaborate their responses in a
paper-based self-administered questionnaire, most re-
spondents have experienced difficulty doing similar
things on a Web page. Thus, they adapt their response
behavior to the specifics of the Web survey. The underly-
ing assumption is that Web surveys per se yield far less
input beyond pure digits. Thus, in a Web survey respon-
dents are less prone to alphanumeric input and explicit
estimates compared to respondents in a similar paper-
based self-administered survey.

In particular, a special property of the computer interface
is anticipated by the respondents: the type of variables or
the format of the desired data respectively. Respondents
are assumed to be aware of the fact that a computer inter-
face does not accept characters when it asks for an input
that usually requires digits. Thus they adapt their response
behavior accordingly. As a consequence, the proportion
of alphanumeric input and explicit estimates is reduced
compared to a similar frequency question embedded into
a paper-based survey.
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In this study we will experiment with a formal character-
istic of a response field associated with a frequency ques-
tion in Web survey that strengthens its perception of the
computer-interface. In order to do so, we will convey the
expected format of the response using a pre-defined value
displayed in the response field printed in shaded gray
(e. g. “0,000.00”). If the respondent clicks into the re-
sponse field in order to provide his or her answer, the pre-
set value would disappear and give room for the respon-
dent’s answer (see figure 2). This will convey the format
of the desired response and remind the respondents of
properties of the expected answer which in turn will de-
crease the proportion of alphanumeric input and explicit
estimates. By contrast, the percentage of implicit esti-
mates will be larger when a pre-set value is displayed in a
Web survey because the pre-set value will affect the re-
porting stage of the question answer process only, but not
prior stages of the cognitive processing, like retrieval of
relevant information (including the decision on “recall
and count” vs. “estimation”). Since the underlying re-
sponse strategy (recall and count vs. estimation) will not
be affected by the pre-set value, respondents who have
estimated their response will denote the character of the
response as an estimate using heaping and bunching in-
stead of explicit estimates. Since responses which are
based on recall and count are not prone to implicit or
explicit estimates on the reporting stage, this effect will be
most visible for those questions that require estimation
strategies in order to find an answer. Question that can be
answered applying “recall and count” by most respon-
dents are not affected by the visual design effects studied
in this experiment.

(= Onlinepanel Uni Kassel - Windows Internet Explorer (==
&9~ [l i oninepanelrgtsurveysimumesn_01_i 595521500 CIRAIE ol-
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1.4 Methods

400 students of the University of Kassel (Germany) par-
ticipated in a field experimental comparison of two ver-
sions of an open-ended frequency question. The study
was embedded in a survey on the consumption of alcohol,
nicotine, and other drugs among university students (see
Fuchs/Funke 2007 for details). The respondents belong to
a student online access panel at the university maintained
by the author. All participants were randomly assigned to
either of two versions of a questionnaire that contained
identical substantive questions. As part of the study the
students were supposed to report the amount of money
that they have spent on alcoholic beverages within the
past four weeks. The question was presumed to require an
“estimation” strategy in order to produce a meaningful
answer.

Each questionnaire contained either of two experimentally
modified question versions: In version 1 (see figure 1,
right) respondents answered the question using standard
Web survey methodology. Next to the question wording
an empty open input field of appropriate size was dis-
played. In version 2 (figure 1, left) respondents answered
the same question, however, the response field was not
empty — like in the traditional Web survey approach.
Instead, we have pre-filled the response field with a
shaded grey “0,000.00” (which would disappear when
respondents clicked with the mouse into the field in order
to enter their response).

(Z Onlinepanel Uni Kassel - Windows Internet Explorer EEX
&P ) - | hitpifiwww.onlinepanel.orgisurveys mumeon_01_1/505tz2.php vl[*][x £l

& | @ oninepanel L Kassel

www.uni-kassel.
onlinepanel.org

o @ o0 0 O

Wie viel Geld haben Sie in den letzten 4 Wachen
ungefahr fir alkcholische Getranke ausgegeben?

Bitte berucksichtigen Sie auch Kaufe im Supermarkt,
auf Partys, in Gaststatten.

0.000,00

weiter

2007)

Figure 1: Questionnaire version with (left) and without (right) a pre-defined default value (Fuchs/Funke

www.uni-kassel.
onlinepanel.org

0O O O O

Wie viel Geld haben Sie in den letzten 4 Wochen
ungefahr fir alkoholische Getranke ausgegeben?

Bitte beriicksichtigen Sie auch Kaufe im Supermarkt,
auf Partys, in Gaststatten.

weiter

Note: Questions asked in an interactive Web survey (one question at a time). Question wording: “How much money have you spent
on alcoholic beverages within the past 4 weeks? Please consider also purchases in grocery stores, at parties, and in bars.”

We assumed that this default value would work as a sig-
nal indicating the properties of the expected answer. Thus,
we reminded respondents to report a pure number without
any elaboration or other alphanumeric supplemental in-

formation. We assumed that this pre-set default value
would increase the respondent’s perception of the Web
survey as a computer interface, which in turn would affect
their response behavior. The Web interface was designed
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in a way so that it would accept every kind of input what-
soever. All responses obtained from the respondents were
stored in a database and manually coded thereafter: For
each response we determined whether or not it contained
an alphanumeric elaboration, an explicit estimate, or it
represented an implicit estimate (the following answers
were coded as an implicit estimate: 5, 10, 15, 20, 30, 50,
100, 200, 300).

2. Results

Results are displayed in table 1. Evidence indicates a clear
effect of the experimental condition in the expected direc-
tion. Respondents who answered the question with the
default value present in the response field are by far more
prone to reporting a pure number (digits only). By con-
trast, in the control group with no default value being
visible in the response field, the proportion of respondents
providing any alphanumeric input (also in addition to a
number) is significantly larger (p < .001).

The proportion of explicit estimates is not affected by the
presence or absence of the pre-defined value in the re-
sponse field. However, as has been shown with in the
context of previous experiments (Fuchs 2007), the overall
proportion of explicit estimates is rather small in Web
surveys compared to a paper-based self-administered
survey. Also, the proportion of implicit estimates is only
faintly affected by the presence of the pre-set value.

Table 1: Percentage of response characteristics of the
answer obtained for the conditions with vs. without pre-
set default value in the response field

With default Without Total
value default value

Pure numbers 34 17 26
Implicit esti- 58 60 59
mates

Explicit esti- 2 1 ’
mates

Alphanumerlc 6 2 3
input

Missing data 0 0 0
Total 100 100 100 ***

Note: N = 399; *** p < .001. “How much money have you spent
on alcoholic beverages within the past 4 weeks? Please consider
also purchases in grocery stores, at parties, and in bars.”

Even though the pre-set default value does not change the
percentage of explicit and implicit estimates dramatically,
it increases the proportion of pure number responses and
at the same time it reduces the proportion of responses
containing any alphanumeric characters or elaborations.
Thus, the pre-set default value used in this Web survey
seems to convey an instruction similar to a response box
with placeholders for each digit in a paper-based self-
administered survey (see figure 1, example 3, and also

Fuchs 2007 for details). It signals that nothing but a pure
digit response is expected.

3. Discussion

In Web surveys the proportion of alphanumeric input and
explicit estimates is by far smaller compared to paper-
based self administered surveys. In our view, this is due to
the fact that a Web survey is predominantly been per-
ceived by the respondents as a computer interface that
will not accept any other input than just pure digits. The
perception of the Web survey as a computer interface
overrides the possible effects of those visual design ele-
ments that were identified as important factors in paper-
based self-administered surveys (the length of input field,
a label associated with the response field, and the design
as a box with placeholders for each digit, see figure 1 and
Fuchs 2007 for details). However, we assumed that any
hint to the computer-mediated character of the survey
would decrease alphanumeric elaborations and explicit
estimates while implicit estimates would be increased
respectively.

Our findings are partially in accordance with this assump-
tion: in this experiment the proportion of alphanumeric
input and (less pronounced) of explicit estimates could be
reduced by providing a pre-set default value in the re-
sponse field that reminds the respondent of the type of the
desired response (digits only). We assume that the pre-set
value strengthens computer mediated character of the
survey and reminds respondents of the desired response
format. As a consequence, responses beyond pure digits
are less prevalent.

Interestingly, the proportion of implicit estimates (heap-
ing and bunching) is not affected by the presence or ab-
sence of a pre-set value. Even though, the proportion of
pure digit responses rises, the relative proportion of im-
plicit estimates among those pure digit answers is reduced
(overall, the proportion of implicit estimates among all
responses remains stable). In our view this finding indi-
cates that the pre-set value does not only change the way
the respondents report their answers that are based on an
estimation strategy. At the same time the pre-set value
seems to increase the proportion of responses that gener-
ated based on “recall and count”. This gives room for the
assumption that the design of the response field changes
not only the reporting of the response but improves data
quality as well. In turn, we have to reconsider our previ-
ous assumption that a pre-set value would affect the re-
porting stage of the question answer process, only.

The findings reported here (as compared to the results of
similar experiments with paper and pencil surveys) sug-
gest that paper-based self-administered surveys and Web
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surveys differ in terms of their visual design language.
They still belong to the same group of survey modes (self-
administration) however, respondents react to varying sets
of formal properties and the response behavior might
differ. In a paper-based self-administered survey respon-
dents assume a highly resilient questionnaire which al-
lows notes, alphanumeric extension of the response and
the like. Thus, when they feel the need to answer the
question with elaborations or extensions they do not hesi-
tate to do so. By contrast, in a Web survey the respon-
dents’ perception of the questionnaire is dominated by its
character as a computer-mediated interaction. Thus, re-
spondents do not choose ways to convey additional in-
formation that they would have chosen in a paper-based
environment.

These results remind us of the importance of the notion
that “little things matter” (Smith 1995). In addition, we
have to be aware that those little things matter to various
degrees depending on the type of survey mode been used.
Even though, a Web survey might provide a lot of empty
space on each questionnaire page (especially when using
an interactive design), respondents cannot annotate, pro-
vide elaborations and the like. Since respondents are used
to these limitations of Web pages and Web forms, they
adapt their response behavior in Web surveys to the avail-
able means of data input.

Since mixed mode studies including a Web component
are becoming more and more popular in order to over-
come decreasing response rates, it is important to note
that identically designed questions on paper and on the
Web do not necessarily induce identical cognitive proc-
essing on the respondent’s side.
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