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While the advantages of voice input for answering open questions in web surveys seem clear,
the challenge remains of maximizing voice inputs use while still giving respondents alternatives.
This study experimentally explores three options for encouraging voice input in web surveys: a)
PushDictation: respondents are asked to answer using dictation. If they try to skip the question,
they are proposed to type in a textbox; b) PushRecording: respondents are asked to answer using
voice recording. If they try to skip the question, they are proposed to type in a textbox; and c)
Choice: respondents are offered three options to answer (dictation, voice recording or type in a
textbox). These three options are compared to a Control group in which participants can only
answer by typing in a textbox.

Using data from two open questions in a survey about nursing homes implemented in Febru-
ary/March 2023 (N = 1,001) in an opt-in online panel in Spain (Netquest), we answer three
research questions: (RQI) What are the overall rates of response to the two open questions?
(RQO2) What are the rates of use of voice input to these same questions? (RQ3) What is the
overall quality of the data across the different conditions?

Opverall, response to the open questions was significantly lower when voice inputs were proposed,
especially in the PushRecording group (RQI). Furthermore, significant differences emerged in
voice input usage between the experimental groups (RQ2). Regarding data quality (RQ3), the
Control group exhibited the lowest proportion of valid answers, while the average numbers of
themes and characters were in general higher in the push groups.

Our results contribute to the growing but still limited literature about the use of voice input in
web surveys, by adding new empirical evidence for several designs encouraging voice input to
answer open questions.
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1 Introduction

Supplementary Information The online version of this ar-
ticle (https://doi.org/10.18148/srm/2026.v20i1.8456) con-
tains supplementary material.

Corresponding author: Melanie Revilla, RECSM-
Universitat Pompeu Fabra, Barcelona, Spain (Email:
melanie.revilla@hotmail.fr)

Open questions have long been a part of the survey tradi-
tion (e.g., Lazarsfeld, 1935, 1944; Schuman, 1966). How-
ever, they had fallen out of favor, largely because of the
cost of collecting, processing and analyzing responses to
such questions. The move to web-based data collection fur-
ther eroded the interest in using open questions. However,
in recent years, the development of natural language pro-
cessing (NLP) tools has made the analysis of textual data
more amenable to researchers (e.g., Schonlau & Couper,
2016; Schonlau et al., 2021). Recent papers have enumer-
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ated the benefits of open questions for both substantive and
methodological purposes (e.g., Neuert et al., 2021; Singer &
Couper, 2017). However, making it easier for respondents
to provide answers to open questions in web surveys has
remained a challenge. The increase in the use of mobile
devices (mainly smartphones) for answering web surveys
has exacerbated this problem: a number of studies have
documented shorter responses to open questions on mobile
devices than on PCs (e.g., Revilla & Couper, 2021).

The rise in smartphone use has also presented a potential
solution: the last few years have seen a rapid increase in the
use of voice assistants (e.g., Alexa, Siri, Google Voice) and
voice functions. For example, Deloitte (2018) noted that
“Nearly two-thirds (64 %) of survey respondents now use
a voice assistant on their smartphones—compared to 53 %
in 2017. What’s more, nearly half (46 %) employed this ca-
pability on their smartphones within the ‘last week’—and
almost a third (30 %) did so within the ‘last day’” (p. 11,
see also PWC, 2018). While the use of voice features has
been particularly important on mobile devices, such fea-
tures are also used on PCs (Wardini, 2023). Given these
trends, several authors have enumerated the benefits of us-
ing voice input over text entry (typing) to elicit responses
to open questions in (mobile) web surveys (Gavras et al.,
2022; Hohne et al., 2024; Revilla, 2022). In particular, these
authors argue that voice responses may yield longer and
richer answers, while also capturing less cognitively-pro-
cessed, more spontaneous/intuitive input—thereby offering
new avenues for insight. Additionally, voice data provide
paralinguistic information such as accent, tone, and intona-
tion, which have been utilized in some studies, for example,
to predict respondents’ interest in survey questions. From
the respondents’ perspective, voice input may also be faster
than typing their answers and thus perceived as less effort-
ful, as well as more enjoyable.

While the advantages of voice input seem clear, its im-
plementation for open questions has met with difficulties.
As reviewed in Sect. 2, several studies have found respon-
dents unwilling or unable to use voice input, and requiring
them to use it to answer open questions has resulted in
higher levels of break-off and non-compliance. Given that
we do not expect all or even most respondents to use voice
input, the challenge remains of maximizing the use of voice
input while still giving respondents alternatives. This study
experimentally explores three options for encouraging voice
answers in the frame of web surveys (that can be completed
through smartphones, tablets or PCs):

a) PushDictation: respondents are first proposed to answer
through dictation (also called Automatic Speech Recog-
nition or ASR), which means that while they speak, their
voice is transcribed into text on their device’s screen.
What is stored is a text file similar to what is normally

obtained with open narrative questions. If respondents
continue without providing an answer, they are offered
the option to type in a textbox.

b) PushRecording: respondents are first proposed to answer
by recording their voice. They can record several files,
listen to them, and delete the ones they want before sub-
mitting them. If respondents continue without providing
an answer, they are offered the option to type in a textbox.

¢) Choice: respondents are proposed three options to answer
(dictation, voice recording or type in a textbox). All three
options are presented on the page together with the ques-
tion and respondents can try any of them and/or use sev-
eral of them to answer.

The advantage of dictation for the respondent is that it
displays the text in real time, allowing them to edit the
text or dictate their answers again. In addition, dictation
does not necessarily require the voice files to be saved (po-
tentially reducing privacy concerns), although many voice
input systems can also save the voice files if needed. The
advantages for recording lie mostly with the researchers:
1) it is argued that recording will encourage more spon-
taneous and candid responding (Gavras et al., 2022) and
2) that the audio files can be used for detailed analysis after
the fact (permitting, for example, detection of emotion or
accents of respondents). Some respondents may also prefer
recording their answers over dictating them (e.g., because
this avoids seeing transcription errors which sometimes oc-
cur with dictation), especially if they are accustomed to
doing so in daily life. Overall, differences can thus be ex-
pected between dictation and voice recording, and research
testing both approaches is needed.

2 Background

Early studies investigated respondents’ willingness to use
voice input to answer survey questions. In a survey of
Netquest panelists in Spain in 2016, Revilla et al. (2018)
found that around half the sample already used voice input
at least sometimes and that a similar proportion was will-
ing to use it to answer open narrative questions. Similarly,
Hohne (2021) investigated respondents’ willingness to par-
ticipate in online surveys with a smartphone using voice
output and voice input in the German Internet Panel. He
found that a “substantial minority of respondents is willing
to participate in online surveys with a smartphone to have
the survey questions read out loud and to give oral answers
via voice input” (p. 6). Lenzner and Hohne (2022) asked re-
spondents in a nonprobability online panel in Germany: “In
general, are you willing to participate in upcoming surveys
with your smartphone to give oral answers via voice in-
put?” While this conflates smartphone use and voice input,
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only 1% reported not having a smartphone, while 25% said
definitely no and 31% said probably no (55% combined),
25% said probably yes and 15% definitely yes (40% com-
bined). The remaining 4% chose the “Don’t know how it
works” option. Those who were unwilling to use voice input
mostly mentioned a preference for written communication
as a reason. Lenzner and Hohne (2022) concluded: “Audio
and voice channels in smartphone surveys appeal primar-
ily to frequent and competent smartphone users as well as
younger and tech-savvy respondents” (p. 604).

Several recent experimental studies have explored vari-
ous forms of voice inputs for open questions in web surveys.
Liitters et al. (2018) reported on an experiment in a German
opt-in panel in 2017, in which panelists were randomized to
three input conditions for answering three sensitive ques-
tions: 1) voice only, 2) voice plus text, and 3) text only.
Fewer respondents completed the survey in the voice-only
(49%) and choice (54%) groups than in the text-only group
(94%). The average word count was similar across condi-
tions for the first question, but significantly lower for text-
only in the second and third questions, suggesting a fatigue
effect for text. Respondents’ rating of the voice experience
was significantly lower than for text. The authors were op-
timistic that the technical issues with voice inputs would be
“sorted out soon” and concluded that speech as an answer
type is an exciting new way of getting more open-ended
answers, but not necessarily to the respondent.

In a pretest in the German Longitudinal Election Study
(GLES) in 2018, Gavras (2019) randomly assigned respon-
dents to a voice recording or text input version of the final
“any comments” question. Details of the uptake or item
missing data rates to the two versions were not provided.
The text condition yielded more than twice as many com-
ments as the voice condition. Gavras further reported that
voice recording pushes under-covered groups (older, lower
political interest and lower educated) to respond to open-
ended questions.

Revilla et al. (2020) conducted an experiment in an opt-
in panel in Spain in 2018, in which respondents using smart-
phones were randomly assigned to voice or text input. For
i0S, the authors used the built-in dictation button. For An-
droid, they used the MediaStream API to do voice record-
ing. Each operating system had an experimental group and
a control group answering by typing in a textbox. Among
those assigned to the Android-Voice condition, 63% did not
answer any of the six open questions (compared with 2%
in Android-Control, 3% in iOS-Control, and 3% in iOS-
Dictation). Similarly, 26% of Android-Voice respondents
reported problems during the survey (compared with 5% in
Android-Control, 6% in 10S-Control, and 9% in 10S-Dic-
tation). Additional coder-detected technical problems were
also higher in the Android-Voice condition. In the i0OS-Dic-
tation group, on average across the six experimental ques-

tions, 40% of respondents did not use the dictation button,
instead typing their answer in the text box, whereas 42%
provided answers only using the dictation button and 18%
manually edited the text after using the dictation button.
Among those who provided valid answers, the quality of
answers was significantly lower in the iOS-Dictation group
than the control for several indicators, while the results
were more mixed for the Android-Voice group relative to
the control. Android-Voice respondents elaborated more on
their answers, but did not provide new information.

Given the difficulties of using the built-in features of
the operating system to capture voice input and differences
between operating system, Revilla and Couper (2021) con-
ducted a follow-up study to test ways to improve the voice
recording option on Android devices. They found that dif-
ferent instructions to help respondents use the voice record-
ing tool had little effect on uptake rates. They also tested
a filter question to determine whether respondents were in
a setting that permitted voice recording, and routed those
unable to use voice to text input. This approach was more
successful. They concluded that despite these efforts to re-
duce problems, “a substantial proportion of respondents are
still unwilling or unable to answer open questions using
voice recording” (p. 1). They further noted that “providing
another alternative than voice seems important” (p. 15).

Gavras and Hohne (2022) and Gavras et al. (2022) con-
ducted an experiment among smartphone users in a German
non-probability panel in 2019-2020. Respondents were ran-
domly assigned to voice recording or text input for six open-
ended political attitude questions. The voice condition had
higher break-off rates (45% vs. 13%) and higher item non-
response rates (25% to 28% vs. 2% to 4% across questions)
than the text condition. They found that “written [text] an-
swers are characterized by an intentional and conscious an-
swering, whereas oral [voice] answers are characterized by
an intuitive and spontaneous answering” (p. 873). They cau-
tion that missing data must be taken into account when de-
signing studies using voice input, otherwise “this may have
serious consequences for data utility” (p. 888).

Hohne et al. (2024) conducted a similar study among
smartphone users in a German non-probability panel in
2021, focusing on four sensitive questions. Respondents
were again randomized to a voice recording or text con-
dition and were told that they would be asked to answer
via voice (or text) before seeing any of the open questions.
51% of those in the voice condition broke off the survey,
compared with 24% in the text condition. Overall, voice
responses were significantly longer, had a larger variety of
words, and were characterized by a more diverse set of
vocabulary than text responses. They found no significant
differences in sentiment or extremity of the responses. They
noted that “voice answers (...) represent a promising exten-
sion of the existing methodological toolkit in web survey
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research” (p. 18). They concluded: “For now, we recom-
mend being open to voice answers and to investigate their
merits and limits for web survey research in future stud-
ies” (p. 18). Lenzner et al. (2024) used data from the same
study to investigate whether voice responses are effective in
the context of web probing questions, finding higher nonre-
sponse rates but also richer answers in the voice condition.

Finally, Meitinger et al. (2022) conducted an experiment
in the LISS panel in the Netherlands in 2020. Respondents
were randomly assigned to one of three conditions: 1) text
only, 2) voice recording only, and 3) choice between text
and voice recording. Of those assigned to the choice condi-
tion, 94% opted for responding by text. Those assigned to
voice or opting for voice were then asked a series of ques-
tions about technical, situational, and legal issues regarding
microphone usage. As a result of this sequential process,
78% of respondents in the voice-response only condition
and 3% in the choice condition were screened out (almost
half of those who chose voice input); none were screened
out in the text-only condition. Among respondents who
passed all of the screenout steps, the break-off rate was
20% in the voice-recording only condition, compared with
8% in the text condition and 8% in the choice condition.
After answering the two open questions in a voice-record-
ing format, respondents were asked whether they would
have preferred to type their answer: more than half (54%)
would rather have used text input. Meitinger et al. (2022)
concluded that, it might be safer to let respondents choose
between voice recording and written responses, in order
to prevent potential bias in the sample due to participant
break-off and item nonresponse.

A key conclusion from these studies is that technical and
logistical hurdles pose a significant barrier to using voice
input. While the results are generally positive regarding
the benefits of voice input on the quality of open-ended
responses (length, number of unique concepts, etc.), the
key challenge remains getting people to use voice input to
answer open questions. Giving those who are unwilling or
unable to use it, an alternative is important. Further, the
research above points to different ways of implementing
voice inputs (e.g., dictation versus recording, or the use

Table 1

Experimental Groups

of different tools to record the voice). With this in mind,
we designed a study to test alternative ways of providing
respondents a choice of voice or text inputs.

3 Experimental design and research questions

Our study focuses on ways to maximize the use of voice in-
put to take advantages of the gains in data quality without
increasing item-missing data by requiring respondents to
use a voice tool. Further, as noted above, most studies have
used voice recording for voice input while Revilla et al.
(2020) also used dictation, depending on the operating sys-
tem. No study (to our knowledge) has directly compared
voice recording with dictation.

Regarding how to offer dictation and voice recording
options to participants, we rely on the mixed-mode lit-
erature to inform our design. Early research offering re-
spondents a choice of modes found lower response rates
than the single-mode alternative (see Medway & Fulton,
2012, for a summary). These findings are consistent with
the “paradox of choice” literature (Schwartz, 2004) that
suggests that giving people more choices increases inde-
cision. Similarly, the behavioral change literature suggests
that “nudges” (Thaler & Sunstein, 2008) may more effec-
tively guide people to choose the preferred option. More re-
cent mixed-mode designs are employing a sequential push-
to-web approach rather than a mode choice approach (Cor-
nesse et al., 2021; Dillman, 2017; Patrick et al., 2018). We
expected that a similar approach may work to “nudge” or
encourage respondents to use the voice-input tool.

Therefore, we experimentally test two sequential push-
to-voice approaches, one using dictation and the other
recording. We contrast this with a choice condition (propos-
ing dictation, recording and/or text), and a text-only control
condition (see Table 1).

Our primary research questions focus on the overall rates
of response to the open questions (i.e., rates of panelists
who provided an answer of any kind—voice or text—over
all those who saw the question) and the rates of response
through voice input.

Control PushDictation

PushRecording

Choice

Text answers only.  Propose dictation, if they do not

answer, also offer text.

Propose recording, if they do not
answer, also offer text.

Choice between:
Dictation
Voice

Text

In the Choice group, the different tools were offered on the same page as the open question. This is different from Meitinger et al. (2022), where
respondents were first asked to choose between several options, and then only got one way of responding.
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RQ1 What are the overall rates of response to open ques-
tions?

As reviewed above, the design challenge is to increase
the use of voice input without threatening the overall rate
of response to open questions. That is, can technical im-
provements and offering respondents alternatives minimize
break-off and item nonresponse relative to the control
group? In terms of overall question response rates, we
expect the Choice group to have the next highest rate of
response after the Control condition, followed by the two
push conditions. Thus, our first hypothesis is:

(H1) Response rate Control > Response rate Choice > (Re-
sponse rate PushDictation = Response rate PushRecord-

ing).

RQ2 What are the rates of use of voice input to answer
open questions?

We expect the superiority of the choice condition over
the push conditions in terms of overall question response is
likely to come at the expense of lower use of voice. That
is, we expect fewer people will choose voice input when
offered a choice than when first pushed to use voice. Re-
garding the differences between the two push conditions,
on the one hand, we expect that the voice recording condi-
tion may require less effort on the part of respondents, and
they may be more familiar with voice recording, given the
widespread use of voice messaging apps like WhatsApp.
On the other hand, dictation offers respondents greater au-
tonomy and control, as well as increased privacy when the
audio files are not retained (as is the case in this study). We
thus expect the following:

(H2) (Use of voice input PushRecording = Use of voice
input PushDictation) > Use of voice input Choice. By de-
finition the Control group will have no voice input.

Our secondary research question focuses on data quality.
As the literature has noted, there are a number of benefits for
respondents and researchers of using voice input; however,
these benefits only accrue if respondents actually use the
voice feature. Besides, the benefits can vary depending on
different factors, such as the exact question of interest, the
target population or the tool used to collect the voice data.
It is thus important to assess the overall quality in each
experimental group of our study.

RQ3 What is the overall quality of the data across the
different conditions?

Consistent with prior literature, we assume that the qual-
ity of responses to the open questions, measured with dif-
ferent indicators (e.g., number of characters or number of
themes, see Sect. 4.5.2), will be higher when respondents
use voice than text. If this is the case, we expect the quality
for responses to be highest in the two push conditions that
are designed to maximize the use of voice input. Further,
even if dictation should make it easier to edit or correct the
responses using text input than doing a new voice record-
ing, following the results of Revilla et al. (2020), we expect
recording to achieve higher data quality than dictation. That
is, our third hypothesis is:

(H3) Quality PushRecording > Quality PushDictation
> Quality Choice > Quality Control.

4 Methods and data

4.1 Data collection

The data were collected between the 22" of February and
the 30" of March 2023 in the Netquest' opt-in online panel
in Spain.

The objective was to get a sample of 1000 panelists com-
pleting the full survey. Quotas for gender and age (2 x
3 groups), education (3 groups), and autonomous com-
munity (17 groups) were defined to reproduce the propor-
tions of the adult online population living in Spain (under
75 years old) according to the National Statistics Institute.

From the 4789 panelists invited to the survey, 1860
started it, 113 abandoned on the initial survey page, 170
were excluded for not giving their explicit consent to par-
ticipate, 17 for not passing basic fraud checks, 185 for
exceeding the quotas, and 205 for stating being not at
all familiar with the way nursing homes work in Spain.
This left 1170 who started the survey and were eligible
to participate. In addition, 25 broke-off before getting to
our first experimental question. Thus, 1145 were assigned
to one of the experimental groups and these are used in
our analyses on rates of response. A further 144 panelists
broke-off during or after the experimental questions. Thus,
1001 panelists completed the full survey and are used in
our analyses on data quality.

The average age of these 1001 participants who com-
pleted the survey is 47 years old; 51% are female; and
35% have a higher education degree. On average, they
have been registered in the Netquest panel for six years
(median = 5.7) and have completed 157 surveys (median =

I www.netquest.com

2 www.ine.es
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141), thus around one every two weeks. About a quarter
(24%) responded on a PC, 3% from a tablet and 74% from
a smartphone. The average survey duration is 9.1 min (me-
dian = 8.2). No significant differences between experimen-
tal groups in terms of gender, age or education level were
found.

4.2 Implementation of the experiment

The experiment was implemented in two narrative open-
ended questions that asked respondents to explain why they
selected a given answer in the previous closed question:

— 0Q1.[WHYTRANSP] Explain why you think that nurs-
ing homes provide [no information at all/very little in-
formation/some information/a lot of information/a huge
amount of information] about the implementation of their
services. Please give as much detail as you can. In your
answer, mention if you think there is a difference among
public and private nursing homes.

— 0Q2. [WHYTRUST] Explain why you personally [not
at all/very little/somewhat/very much/completely] trust
nursing homes. Please give as much detail as you can. In
your answer, mention if you think there is a difference
among public and private nursing homes.

Respondents were assigned to one of the groups pre-
sented in Table 1. The assignment took place when respon-
dents received OQ1 and was maintained for 0Q2. Respon-
dents were assigned to the group with fewer completes at
the time of the assignment to account for differences in
break-off rates. The target sample size was 250 in each
group. Appendix 1 provides the detailed wording (English
translation) for the instructions that are specific to each
group and the supplementary online material (SOM1) pro-
vides screenshots of these questions in all experimental
groups (from a PC and from a smartphone).

The dictation and voice recording options were pro-
grammed using the WebdataVoice tool (Revilla et al., 2022).
Thus, both options could be used in PCs, smartphones and
tablets, as long as a microphone was available and the au-
thorization to use it was provided. Respondents in the Push-
Dictation and PushRecording groups were informed that if
they did not have a microphone, they should click on the
next button to continue. All respondents in these groups
who skipped the question (because they did not have a mi-
crophone or for other reasons) were proposed again to an-
swer but this time a textbox alternative was added. In both
dictation and voice recording, the respondents had the op-
tion to check their answers before submitting them: for dic-
tation, by reading the transcriptions; for voice recording,
by listening to the audio files. If they were not satisfied,
for dictation, respondents could use the keyboard to edit or

delete the transcription, or start another dictation. For voice
recording, they could delete the voice file and record a new
one. In the case of dictation, the fieldwork company only
received the text files, as with any conventional open ques-
tion, whereas for voice recording, the fieldwork company
received the audio files. However, to minimize any data pro-
tection issue, those were immediately transformed by the
fieldwork company into text files using the Vosk API® and
the research team only received the transcriptions.

4.3 The questionnaire

The questionnaire included more than 80 questions that
were asked in an online survey optimized for mobile de-
vices but accessible also from PCs. However, none of the
respondents got all questions, due to routing. The full ques-
tionnaire and its English translation are available in SOM2.

Respondents could continue without answering the ques-
tions, except those used to control quotas and filter/tailor
other questions. A warning message was shown to 102 par-
ticipants who tried to skip a question when multiple items
were presented on the same page. Following the panel’s
usual practice, going back in the survey was not allowed.

The survey mainly dealt with citizens perceptions of
nursing homes in Spain (e.g., to what extent they trust
them) but also included a block of questions about political
opinions (e.g., left-right self-placement), as well as sociode-
mographic questions (e.g., mother tongue), questions about
the context in which respondents answered the survey (e.g.,
presence of third parties) and about their evaluation of some
questions (e.g., did they like answering open-ended ques-
tions by typing text).

In this paper, we are mainly interested in the two narra-
tive open-ended questions detailed above (OQI and 0Q2).
A third narrative open-ended question was also presented
to the panelists: this question, asking about the perceived
quality of the nursing homes, was placed before the two
experimental ones, and all respondents were asked to an-
swer it using a text-box format. It was used to compare
the data quality across experimental groups when using the
same response format for all of them. The results show that
there are generally no significant differences for this ques-
tion across experimental groups on the different indicators
of quality used in this study (see SOM3).

4.4 Additional information

In addition to the responses to the survey questions, we
gathered information from:

3 https://github.com/alphacep/vosk-api/
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— panel history: in particular information about partici-
pants’ past engagement in surveys conducted by Netquest
was used as a proxy for their experience and involvement
in survey participation.

— paradata: we collected data about the devices used to
complete the survey, as well as information about com-
pletion time, especially the focus time, i.e., the time that
the survey page is active (similar to the SurveyFocus
method proposed by Hohne et al., 2017). Additionally,
we captured information generated by the WebdataVoice
tool (Revilla et al., 2022) about the respondents’ behav-
iors when dictation and/or voice recording were offered.

4.5 The analyses

All analyses were performed using R version 4.3.1 (R Core
Team, 2023).

4.5.1 Analyses regarding rates of response

When individuals are presented with a question, they typi-
cally have several options at their disposal. They can choose
to answer the question directly, skip the question by click-
ing the “next” button, or break off the survey. Further-
more, in the case of the two experimental questions, within
the PushDictation and PushRecording groups, respondents
who initially chose to skip a question were followed up with
a prompt encouraging them to reconsider their response and
offering a text-based alternative. Consequently, to analyze
the rates of response, we first created a new variable for
each experimental question encompassing the various sce-
narios, considering all the individuals who responded to the
prior questions (i.e., 1145 respondents for OQI and 1040
for 0Q2).

Appendix 2 provides a description of these scenarios,
together with the number of panelists in each. Based on this,
to address RQ1 (overall rates of response), we compute and
report for each experimental question and group:

— Break-off rate: number of break-offs divided by number
of people who saw the experimental question.

— Item nonresponse rate: number of item nonresponse di-
vided by number of people who saw the experimental
question.

— Response rate: number providing an answer (in any way,
in the initial or follow-up question) divided by number
of people who saw the experimental question. This is the
complement of the other two.

Additionally, to address RQ2 (rates of use of voice in-
put), we compute and report for those who provided an
answer, the rates of those who used voice inputs:

— Response rate through voice: number of responses pro-
vided using voice input divided by total number of re-
sponses provided (i.e., the number who saw the question
minus break-off minus nonresponse).

For all four indicators, we test whether there are signifi-
cant differences across experimental groups using Fisher’s
exact tests (Agresti, 1992). To test HI (Response rate Con-
trol > Response rate Choice > [Response rate PushDicta-
tion = Response rate PushRecording]), we compare Control
versus Choice, Choice versus PushDictation, Choice versus
PushRecording, and PushDictation versus PushRecording
for the three first indicators. We also compare all treatment
groups to the Control to see if there is any significant impact
of proposing voice inputs.

To test H2 ([Use of voice input PushRecording = Use of
voice input PushDictation] > Use of voice input Choice),
we compare Choice versus PushDictation and PushRecord-
ing, and PushDictation versus PushRecording, for the last
indicator. Since there is no voice option in the Control
group, we do not consider it in these analyses.

4.5.2 Analyses regarding data quality

To address RQ3 regarding data quality, we consider differ-
ent indicators of quality, focusing on all the respondents
who completed the full survey (so they may have answered
by voice recording, dictation or text). Full coding guidelines
are available in SOM4.

First, we consider the conceptual validity (Billiet, 2016)
of the answers, which assess whether the answers pro-
vide information to the researchers to measure the con-
cepts of interest. To assess this, two researchers indepen-
dently assessed the validity of answers to each question.
Subsequently, we compared their assessments. Since signif-
icant discrepancies arose and these assessments determined
whether further coding was warranted (with coding being
performed only for “valid” answers), we involved a third
coder, who was an expert in the substantive topic of the
questions. For all cases where the initial two coders con-
curred, their assessment became the final code. In instances
where disparities existed between Coders 1 and 2, or when
one coder was uncertain about which code to apply, Coder 3
was tasked with reviewing and making the ultimate code
decision.

We defined valid responses as those providing a substan-
tive meaningful response to the question. Thus, invalid re-
sponses included nonsenses (e.g., “jjahng”), responses not
in line with the question, those that said it depended on
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other issues, those that simply referred back to the previous
answer, and explicit “don’t know” responses or refusals
to respond (see SOM4 for further details of the coding
scheme).

Secondly, for respondents whose answers were catego-
rized as “valid” based on the final codes, we further assessed
whether they answered both parts of each open question
(one inquiring about why they chose a specific answer in
the preceding question and the other asking whether they
perceived differences between public and private nursing
homes). Moreover, coders were asked to indicate if they
identified any problems with the answer (e.g., incomplete
sentences) and to identify all the distinct themes mentioned
in response to each question, employing a coding scheme
developed by a subject matter expert. While the specific
themes are not detailed in this paper, we used them to count
how many different themes are mentioned in each response.
The use of abbreviations or emojis were also coded. Finally,
the length of each response (number of characters including
spaces) was automatically calculated from the transcripts.
Although each indicator has its limitations (e.g., longer re-
sponses do not necessarily reflect higher quality), the com-
bination of multiple indicators offers a more robust assess-
ment of response quality.

While notable discrepancies between coders were also
observed for these indicators (please see the information
about Inter-Rater Reliability in SOMS5), Coder 3 did not
participate in their coding, except for addressing specific
uncertainties raised by Coders 1 and 2. This decision was
made because the coding of these indicators did not im-
pact other aspects of the analysis and due to resources
limitations. Consequently, there is no single final code for
these indicators. For the sake of simplicity, in the paper,
we present the results based on the assessments made by
Coder 1. Results based on the evaluations by Coder 2 can
be found in SOMS. In general, the conclusions drawn from
group comparisons remain consistent, with the primary dif-
ference lying in the absolute levels reported for different
categories.

The next section presents the percentages of Valid an-
swers (after Coder 3 assessment), among those who pro-
vided any form of response. Furthermore, among those pro-
viding valid answers, it presents the proportions of respon-
dents answering both parts of the question, the proportions
of answers where no problems were detected, and the av-
erage number of themes and of characters. Detailed results
for other categories (e.g., “Nonsense”) as well as infor-
mation about sample size and results about abbreviations
(no significant differences across groups), are provided in
SOMS.

Furthermore, to evaluate H3 (Quality PushRecording
> Quality PushDictation > Quality Choice > Quality Con-
trol), we conducted Fisher tests (for proportions) or T-tests

(for means) for the different indicators of quality to detect
significant differences at a 5% significance level. Specif-
ically, we compared PushRecording with PushDictation,
PushDictation with Choice, and Choice and Control. We
also compared PushRecording and PushDictation to Con-
trol. The results for the tests involving the other pairs of
groups can be found in SOMS5. We should note however
that due to the sample size (less than 200 per group when
focusing only on the valid answers), our statistical power
is limited, which may prevent detecting small differences.

To account for potential selection bias in the participa-
tion of different experimental groups and investigate their
impact on the primary quality indicators, we also conducted
logistic and linear regression analyses. The dependent vari-
ables for these regressions are the main quality indicators
of interest, namely: Valid Answer, Answered Both Parts,
Abbreviation(s), No Problem Detected (of any kind), Num-
ber of Themes and Number of Characters. The main in-
dependent variables are dummy variables representing the
three treatment groups, with the Control group serving as
the reference category. Additionally, we incorporated a set
of control variables expected to influence the quality of re-
sponses to the experimental questions. Appendix 3 presents
our expectations for each independent variable, along with
descriptive statistics for a comprehensive understanding of
each considered variable. Overall, regressions results are in
line with the descriptive analyses. Thus, we present only the
descriptive results in the main text (full results available in
SOMo).

5 Results

5.1 Overall rates of response to open questions and of
response using voice inputs (RQ1 & RQ2)

The results related to the overall response to the open ques-
tions (RQ1) and use of voice inputs (RQ?2) are presented in
Fig. 1 (see also Appendix 2 for details about the number of
panelists in each situation).

Regarding RQI1, the break-off rates are significantly
higher in the experimental groups for the first experimen-
tal question relative to the control (as indicated by the
superscript ), particularly in the push groups (peaking at
15% in the PushRecording group). The break-off rates for
PushDictation and PushRecording are also significantly
higher than for Choice for OQI (as indicated by the su-
perscript ). For OQ2, break-off rates are substantially
lower in the experimental groups (as expected given sur-
vival to this question), but remain significantly higher in
the PushRecording than in the Control group. Item non-
response is also significantly higher in all experimental
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Response per Experimental Question and Group Superscripts indicate statistically significant differences at the 5% level with
the group indicated by the letter. To facilitate comparison, the horizontal line represents the Control group (or Choice group

for Responses using voice).

groups, for both experimental questions. Overall, the rates
of response are significantly higher in the Control group
compared to all experimental groups, aligning with HI.
Moreover, the Choice group has significantly higher re-
sponse rates than the push groups, which also supports
HI. However, the PushDictation group yields higher rates
of response than the PushRecording group (not support-
ing H1I), although this difference only reaches statistical
significance for OQ1.

Regarding RQ2, among those who provided a response,
approximately 20% used voice in the Choice group (6%
used only recording, 8% only dictation and 8% used two or
more methods for OQ1; 10% used only recording, 5% only
dictation and 2% used two or more methods for 0Q2), in

contrast to roughly 80% in the PushDictation and around
60% in the PushRecording group. As expected (H2), both
the PushRecording and PushDictation groups had substan-
tially higher rates of voice input than the Choice group.
However, we also found significantly higher use of voice
input in the PushDictation than the PushRecording group,
while we expected similar use in these groups, hence pro-
viding partial support for H2. Nevertheless, it is important
to note that participants are counted as having used dictation
upon clicking the dictation button (paradata). However, it is
possible that some participants may have chosen to type all
or part of their responses instead of using dictation, since
a text box appeared on the screen when the dictation button
was clicked. If we consider the self-reported usage of dic-
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tation and voice recording (questions USEDDICTATION
and USEDVOICE) for respondents who completed the full
survey, a greater proportion of respondents indicate having
used voice recording compared to dictation, as detailed in
Appendix 4. We should thus be cautious about the result
regarding differences in voice use between PushRecording
and PushDictation.

5.2 Data quality (RQ3)

Fig. 2 presents the percentages of Valid answers (Coder 3
assessment), among those who provided any form of re-
sponse, as well as the percentages of responses answering
both parts of the question, where no problems were de-
tected, and the average number of themes (using Coder 1
results) and characters (computed automatically), among
those providing valid answers. It also presents how these
indicators vary between participants who answered using
text (red dots) or voice (blue dots), within each of the main
groups of interest (Choice, PushDictation, and PushRecord-
ing). Full results (including sample sizes) are available in
SOMS.

The percentages of valid responses fall within the range
of 80-90%. For both experimental questions, there were
only small, non-significant differences in the percentages of
valid responses. Only for 0Q1, the Choice and PushRecord-
ing groups showed significantly higher percentages of valid
responses compared to the Control.

Turning to respondents who provided valid answers,
fewer than 20% answered both parts of a given experimental
question, with generally even lower levels for 0Q2. How-
ever, no significant differences are found across groups. It
is worth noting that if considering the codes of Coder 2,
two significant differences emerge: between the Control
and PushRecording groups (in favor of PushRecording),
and between the Choice and PushDictation groups (in fa-
vor of PushDictation). Despite these differences between
coders, we generally observe few reliable differences be-
tween groups in the proportion who answered both parts of
the questions.

Regarding the problems detected, we observed (for both
coders) that while few problems were detected in the Con-
trol and Choice groups, more problems were identified in
the PushDictation and especially the PushRecording groups
for both questions. However, most of these problems re-
sulted from parts of the answers being repeated (for exam-
ple, in the first experimental question, 13% of the answers
in the PushRecording group and 8% in the PushDictation
group exhibited repetitions; see SOMS). Importantly, these
repetitions do not really reduce data quality; they primar-
ily make the answers more cluttered, i.e., harder to read or
understand because they contain unnecessary duplication,

but this does not imply that the information is incorrect
or of lower quality and this does not result in any loss of
information.

Furthermore, respondents in the PushRecording group
tend to include slightly more themes in their answers com-
pared to those in the other groups, particularly for 0Q2. In-
deed, for OQ1, we only observe one significant difference
between the PushRecording and Control groups. Besides,
this difference is not statistically significant when consid-
ering the results from Coder 2. In contrast, for 002, we
detect significantly higher mean numbers of themes in the
PushDictation and PushRecording groups when compared
to the Control group, but also in the PushRecording group
when compared to the PushDictation group. When taking
into account the results provided by Coder 2, similar results
are found.

Lastly, when considering the average number of char-
acters, we observe a significant increase in all treatment
groups compared to the Control group. In addition, the
PushRecording group has significantly longer answers than
the other experimental groups, particularly for the second
question. Indeed, in 0Q2, the average number of characters
decreases compared to the average number of characters in
001 in all groups except the PushRecording one.

Taken together, these findings show partial support
for H3 (Quality PushRecording > Quality PushDictation
> Quality Choice > Quality Control).

6 Discussion

This study explored how to enhance the use of two voice in-
puts (dictation and voice recording) to answer open-ended
narrative questions in web surveys when offered in a se-
quential (push) or concurrent (choice) approach. To do so,
we compared PushDictation, PushRecording, Choice and
Control groups, in terms of overall response rates to two
experimental open questions (RQI), rates of voice input
usage (RQ?2), and data quality (RQ3), using data from a sur-
vey about nursing homes conducted in Spain in 2023 in the
Netquest opt-in online panel.

6.1 Summary of results

Regarding overall response to the open questions (RQI),
the Control group demonstrated significantly higher re-
sponse rates compared to the experimental groups, aligning
with HI. Thus, even if a text option was always available,
proposing voice inputs decreased the overall rates of re-
sponse. Moreover, PushDictation yielded higher response
rates than PushRecording for OQI, contrary to expecta-
tions. Revilla and Couper (2024), using the same dataset,
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Main Indicators of Data Quality, per Experimental Question and Group Superscripts indicate statistically significant dif-
ferences at the 5% level with the group indicated by the letter. Cl stands for Coder 1 and C3 for Coder 3. To facilitate
comparison, the horizontal line represents the Control group.

investigated the reasons participants gave for not using and problems understanding the task were mentioned less
voice input. The most frequently cited reason was concern often. They also found that individuals who had complete
about the context in which the survey was completed (e.g., trust in the confidentiality of their responses, as well as
the presence of other people), followed by difficulties in those who already used voice input in their daily lives, were

expressing one’s ideas orally. In contrast, technical issues significantly more likely to choose voice input. However, no
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significant effects were observed for key sociodemographic
variables, including gender, age, and education.

Regarding the use of voice input (RQ?2), significant dif-
ferences emerged between Choice and both push groups,
but also between the two push groups: the PushDictation
group exhibited higher rates of voice input usage compared
to the PushRecording one, providing partial support for H2.
However, caution is warranted in interpreting these results,
as there are differences in the use of dictation as measured
by the paradata and self-reports.

As for data quality (RQ3), the Control group exhibited
the lowest proportion of valid answers, with significant dif-
ferences for OQ1 compared to the Choice and PushRecord-
ing groups. However, fewer than 20% of participants an-
swered both parts of a question, with no significant differ-
ences between groups. Problems detected were more preva-
lent in both push groups. Importantly, these problems were
mainly repetitions, which did not compromise the interpre-
tation of the answers, but made answers more cluttered.
Furthermore, the average number of themes mentioned was
significantly higher in the PushRecording group. Finally,
the average number of characters in the responses was sig-
nificantly higher in all experimental groups, especially in
the PushRecording one. All in all, partial support is found
for H3.

6.2 Limitations

Caution is advised when interpreting these findings due to
certain study limitations. Factors such as the specific topic
(opinions about nursing homes), question type (probes that
request an explanation for prior answers) and complexity
(high), the study location (Spain), and the sample source
(opt-in panel) can all influence the results. Thus, we should
be cautious about generalizing these results. Further re-
search is needed to assess their robustness in diverse con-
texts. Moreover, both paradata and self-reports may contain
errors, which can affect the results, especially in the case
of dictation. Revilla and Couper (2024) show that respon-
dents who reported using dictation or voice recording also
experienced different problems. In particular, 22% of partic-
ipants in the PushDictation group reported technical issues,
compared to only 7% in the PushRecording group. These
difficulties may have affected the quality of the responses.
The transcription tool used for voice recordings (Vosk) may
also have introduced errors, potentially influencing the find-
ings related to data quality (Meitinger et al., 2024; Hohne
et al., 2025). In addition, given that each of the indicators
used to assess data quality has its limitations, it is important
to consider them jointly to obtain a more comprehensive
evaluation. Moreover, variations in data quality assessment
among coders exist. However, these differences tend to im-

pact absolute values more than group comparisons. Au-
tomatic coding (e.g., using machine learning techniques)
could be tested in future research.

6.3 Practical implications

Despite the acknowledged limitations, our findings provide
valuable insights into the use of voice input to answer open
questions in web surveys, both in terms of response to open
questions and data quality.

Firstly, the results indicate that, despite always offering
a text option, introducing voice input decreases the overall
rates of response to open questions. This aligns with prior
research and suggests that all strategies implemented so far
to maximize response using voice, such as enhanced in-
structions or the development of more user-friendly tools,
remain insufficient. This may be due to the fact that the main
obstacles to adopting voice input—contextual constraints
and difficulties with oral expression—are beyond the con-
trol of researchers (Revilla and Couper, 2024). However,
there remains a need to explore innovative approaches to
improve participant engagement and completion rates. One
potential avenue involves testing the effectiveness of addi-
tional incentives for respondents providing voice answers.

Secondly, the study reveals that the lower level of re-
sponse is somewhat offset by slightly higher data quality,
especially in the PushRecording group. It is worth noting
also that the benefits of using voice input in terms of im-
proved data quality might be more pronounced when mul-
tiple open-ended questions need to be asked (since slightly
more positive results are found for 0Q2 than OQI). Com-
pletion times (measured using the focus time, i.e., the du-
ration the page containing the question was active) are also
significantly shorter for the experimental groups compared
to the Control group, even taking into account the potential
follow-up for those skipping the question in a first place:
for instance, for OQI, the median completion time is 27s
in the PushRecording, 31s in the PushDictation and the
Choice groups, and 61s in the Control group (see SOMS
for full results). Proposing voice inputs can thus help re-
duce survey duration, which in turn could positively affect
respondents’ experiences.

Thirdly, our results show that how voice input is offered
(push or choice) and the type of voice input (dictation or
voice recording) matter. Thus, understanding nuanced dif-
ferences in voice input use among different approaches is
crucial. Recognizing the strengths and limitations of each
approach will help researchers develop more effective sur-
veys.

Overall, our results are consistent with the literature on
voice answers in web surveys. They suggest that voice input
features, especially voice recording proposed in a push-to-
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voice design, appear promising for enhancing data quality,
encouraging longer and more detailed responses, and thus
allowing researchers to get richer insights to open narrative
questions in web surveys. However, persistent challenges,
especially in terms of response, remain, and all the efforts
done so far have not been able to fully address this is-
sue. Thus, as Lenzner et al. (2024) aptly state, “we must
conclude that there is yet little evidence that justifies a shift
from the written to the oral communication mode” (p. 1314)
in the context of web survey questions. Nevertheless, in-
creases in the use of voice input in everyday life and tech-
nical improvements in voice input technologies offer hope
for the future use of voice input for eliciting responses to
open questions in web surveys.
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