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Abstract

The collection of photos through online surveys has emerged as a valuable research tool
given the growing use of smartphones, which have facilitated the capture and share
of photos. However, gaps persist in understanding respondents’ involvement in these
tasks when asked to perform them in an online survey. Existing literature lacks insights
into participants’ preferences, their assessment of questions asking for photos, and how
their characteristics might impact their participation in such queries. This paper ad-
dresses these gaps, while also comparing how image-based formats compare to conven-
tional ones. Conducted among 1,270 parents living with children in primary school of
an opt-in panel in Spain, the mobile online survey implemented in this study revealed a
preference for conventional questions, and higher participation in that format than in
the image-based one. Respondents able to choose their response format and preferring
images presented higher participation rates than those without a choice. While both
formats were perceived as equally easy, participants using conventional formats liked
the questions better than those answering through photos. Finally, age, being female,
having a tertiary education degree, and using the camera at least once a week positively
impacted the participation in image-based questions, whereas comfort with new tech-
nologies increased the likelihood of liking this format. This study not only fills critical
gaps in the literature but also sheds light on the complexities of asking for photos in
online surveys.
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Although surveys are one of the most used methods to collect data, they suffer
from measurement errors (Saris & Gallhofer, 2014). The increasing use of smart-
phones provides new measurement opportunities that could help reducing such
errors (Revilla, 2022). In particular, smartphones have sensors, like the GPS, that
allows tracking respondents’ location and offer in-the-moment surveys (Ochoa,
2022) or the microphone, that can be used to record voice answers (Hohne &
Gavras, 2022). Photos captured with the smartphone camera have also gained
attention as a possible new data source, since they are expected to alleviate
respondents’ burden, enhance data accuracy and quality, and provide insights
beyond what conventional response formats can offer (Revilla, 2022).

Research on the feasibility of requesting for photos in online surveys has
focused mainly on the respondents’ willingness to capture and share photos.
Further, studies assessing participation in such questions have asked mostly for
general photos (e.g., of the respondents’ surroundings, see Bosch et al., 2019),
but there is little evidence for more demanding tasks (e.g., submitting multiple
photos or capturing items in various locations). Furthermore, scant attention
has been devoted to investigating respondents’ preferences, or to exploring their
evaluation of such response formats. This lack of knowledge does not allow prac-
titioners to make informed decisions regarding the use of visual data within the
frame of online surveys: even though images could increase data quality, their
relevance diminishes if respondents do not provide such photos.

Additionally, certain participants might be more inclined to participate in
image-based response formats than others, potentially introducing biases into
who submits photos and who does not. Thus, in this paper I provide new evi-
dence about the respondents’ preferences, levels of participation, and evalua-
tion of questions asking to share visual data focusing on a more demanding task:
capturing photos of all the books respondents have at home. Since inquiries
about the number of books at home have been a recurring feature in numerous
surveys within this field, this case study can both enhance our understanding
of the efficacy of collecting visual data and facilitate substantive analyses in the
realm of social sciences.

Traditionally, the number of books at home has been used to measure cultural
capital and/or socioeconomic status (see Heppt et al., 2022; Sieben & Lechner,
2019). Further, analyses on this question show that the number of books impacts
dimensions such as parent health literacy (Sanders et al., 2004), socio-emotional
skills (Brunello et al., 2012), reading scores (Giire et al., 2023; McNally et al.,
2023), and students’ academic language comprehension (Heppt et al., 2022).
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However, this question exhibits limitations. First, respondents might answer
the survey from a place different than home, preventing them from looking at
the books they have, leading to inaccurate answers. Second, even if respondents
are at home during the survey, counting each book can be arduous, especially if
they have many. Thus, this question would mostly rely on estimates, potentially
compromising accuracy. Third, the previous issues seem to have been addressed
by presenting response intervals corresponding to the number of books. How-
ever, the large intervals affect the granularity. For instance, Gil Flores (2011)
used the categories 0-10, 11-25, 26-100, 101-200, and more than 200 books. These
categories do not provide detailed information on the exact number of books;
having 26 books is very different from having 100 books. Fourth, using inter-
vals could increase social desirability bias (having more books is well-regarded),
since respondents might avoid selecting categories that fall in the lower range,
which can cause an overestimation of the number of books at home.

One might argue that both the lack of granularity and possible social desir-
ability bias could be mitigated by proposing an open-ended question (wherein
respondents should type in the exact number of books). This approach might
enhance the level of detail in the information and prevent respondents from
inferring what is considered a low or high number of books. However, little
research has asked for the number of books in this manner, and comparisons of
the quality of both estimates have not been conducted to the best of my knowl-
edge, let alone with recent data.

Moreover, count variables also have limitations. For instance, we can expect
rounding errors, estimation errors due to satisficing and/or to low mathemati-
cal/spatial abilities, and a tendency to over-report the number of books. These
problems could be reduced by measuring the number of books in a different way:
through photos of the books sent by respondents. Photos of the books could tran-
scend the wide intervals commonly found in questionnaires by offering a count
directly observable in the images. Furthermore, photos can yield novel insights,
such as the title of some of the books, or the methods employed for storage. Sur-
veys including the question on the number of books usually do not explore such
aspects. Knowledge on this could enrich the understanding of cultural and/or
economic capital, since researchers might achieve better characterizations of
their subjects. For instance, 40 books of English literature might relate differ-
ently to cultural capital than 40 cooking books. The language in which books
are written could also indicate that participants are familiar with languages dif-
ferent than their native tongue, possibly also expanding their cultural capital.
Further, storing books inside boxes or closets might affect how individuals in
the dwelling engage with those books, by making them harder to reach. Thus,
besides the number of books at home, I also ask for the languages of the books
and their storage methods.
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This paper investigates survey participants’ preferences for, participation
in, and evaluation of answering questions in a mobile online survey about the
books they have at their main residence using two response formats: a conven-
tional one (radio buttons and textboxes) and an image-based one (taking and
sharing photos of the books). In addition, it examines the impact of respondent
characteristics on their participation in and evaluation of each format. Thus,
the core aims are two-fold: first, to shed light on the feasibility of using con-
ventional versus image-based formats for collecting information; and second, to
identify which individuals participate and positively evaluate each format when
a more complex task is involved: providing information about the books they
have access to at home. The analysis is conducted using data from the Netquest
opt-in online panel in Spain collected in June 2023 among parents that had at
least one child in primary school. While the quality of the data provided is a fur-
ther consideration relevant to the evaluation of the image-based format, it falls
beyond the scope of this paper.!

Background

The research presented in this section regards visual data produced during the
survey, in line with the type of data asked in this paper. While there are also
studies about sharing visual data already captured (i.e., produced before the
survey), they are not explored in this section.

Respondents’ Preferences, Participation, and Evaluation

Previous research has studied the feasibility of collecting visual data through
online surveys by investigating two main aspects: the respondents’ stated will-
ingness to share visual data, and their actual sharing.

Regarding the willingness of respondents to share photos or videos, different
results have been reached depending on the type of visual data file and the topic
covered. For instance, 56% of participants in an online survey performed in the
Netquest panel in Spain would accept to answer questions by taking and sharing
photos of products with their smartphone (Revilla et al., 2019), whereas 65% of
participants in wave 9 of the Understanding Society Innovation Panel in the UK
would use their smartphone camera to take photos or scan barcodes for a survey
(Wenz et al., 2019). Thus, the willingness is moderately high (over 50%) when it
comes to photos of objects within the household or receipts. However, willing-

1 Due to the complexity of evaluating data quality, especially in the case of images (this
aspect requires a lot of additional analyses and explanations), it will be discussed in a
separate paper.
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ness seems to be lower for inquiries that might be considered as more intrusive:
18% of respondents in a survey using the online probability-based LISS panel in
the Netherlands would be willing to share a selfie (Struminskaya, Toepoel, et
al., 2021), while 14% of participants in a survey from Statistics Netherland stated
willingness for the same task (Struminskaya, Lugtig, et al., 2021). Regarding a
photo of their house, 38% in the first survey would be willing and only 12% in the
second survey. Finally, 24% and 16%, respectively, would send a video of their
surroundings.

Iglesias and Revilla (2024) asked for the willingness to capture and share a
photo with the smartphone among participants of the Netquest opt-in online
panel in Spain. 62% of respondents expressed willingness, while 31% stated it
depended on the photo they are asked. This hints that the willingness for captur-
ing and sharing photos is high: if put together, almost 93% of respondents would
be willing to send photos. This study isolated the potential effect of skills and
availability of producing visual data during the survey by asking respondents to
not consider those aspects when answering. Moreover, the authors found that
99% of participants stated knowing how to capture photos with the camera in
their mobile device, and that 83% would be able to take a photo of something
in their house. By analyzing these three dimensions together, the authors esti-
mated the expected participation, and found that 54% of respondents answering
from home would participate in an online survey question asking them to cap-
ture and share a photo of something at their dwelling.

Additionally, a second set of studies have asked respondents to answer ques-
tions by actually sharing images captured during the survey. Some of these stud-
ies asked for screenshots: in particular, Ohme et al. (2021) and Sewall et al. (2022)
requested screenshots of the i0S Screen Time function. The participation rate
was 12% for the first study, and 78% in the last wave of the second study. They
used different samples: Ohme et al. (2021) recruited a sample with an opinion
research company in the Netherlands, while Sewall et al. (2022) used partici-
pants from the Prolific online panel in the United States with a task-approval of
95% or higher.

A study among Millennials from the Netquest panel in Spain and Mexico asked
for a photo of the surroundings. 49% of respondents in Spain and 57% in Mex-
ico sent such photos, whereas 24% and 17% skipped the question, respectively
(Bosch et al., 2019). This proves to be higher than the willingness stated by sur-
vey respondents in the Netherlands regarding the surroundings, which might be
explained by them being asked for a video rather than photos. Certainly, captur-
ing a photo allows more control than a video (a photo can be quickly recaptured,
while a video could be more burdensome).

Further, Bosch et al. (2022) used the Respondi panel in Germany to ask for
photos captured during the survey (with a smartphone) related to given topics,
and their equivalent in conventional format. The authors found that breakoff
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was higher for image requests in almost all cases, and that, among those not
breaking off, participation was significantly greater in the group answering in
conventional ways (over 99%) than in the groups doing so through image-based
response formats (49% to 67%). When asked for their evaluation, respondents
reported liking it better and finding the conventional response format easier
than the image-based one.

Ilic et al. (2022) carried out an experiment with participants of the LISS
panel, comparing conventional and image-based response formats. In addition
to assigning participants to one of these two formats, a third group was intro-
duced, in which respondents could choose their preferred response format for
providing information. The authors asked conventional questions or photos of
the respondents’ favorite place in their home, an outdoor space of their dwelling
(e.g., balcony), and their heating system. 57% of participants who had the option
to choose their response format preferred answering through photos. Compli-
ance rates? varied between the response formats, from 58% to 99% for conven-
tional response formats and from 27% to 78% for image-based ones. Among
participants with a choice, those who opted for image-based responses demon-
strated higher compliance rates (from 50% to 78%) than those who were solely
instructed to send photos (27% to 39%). Differences between the two groups
answering through conventional formats were less pronounced (with a maxi-
mum difference of 9 percentage points). Non-complying respondents answer-
ing questions about their favorite place and heating system with images were
asked for their reasons to not capture and submit photos. Half of participants
stated privacy concerns regarding the question for their favorite place, and
10% reported technical problems. As for the heating system, 49% stated it was
unreachable and 15% mentioned privacy concerns.

The results from these studies show that both willingness and participation in
survey questions asking for photos not only varies among, but also within stud-
ies when asked for different types of images. This could be associated with the
content of the photo that is being asked (e.g., more or less personal/sensitive,
more or less difficult/burdensome to capture it), but also with the exact way in
which it was asked, different levels of incentives, differences regarding the type
of panel or the target populations (e.g., different countries, age cohorts, etc.), as
well as temporal changes. These differences in the findings make it necessary
to continue exploring other topics and types of tasks. More research is needed to
understand the extent to which previous results can be generalized to different
situations.

Further, participation in image-based response formats is only contrasted
with their equivalent in conventional response formats in few studies, leading
to limited evidence about the performance of both formats in similar settings.

2 Measured as providing an answer for the conventional response format, and submitting a
photo for the image-based response format.



52 methods, data, analyses | Vol. 19(2), 2025, pp. 46-86

Finally, respondents’ preferences and evaluations have been even less studied
so far: to the best of my knowledge, they have been reported by only one study
each.

Impact of the Respondents’ Characteristics

Previous research has studied the effects of the respondents’ sociodemographic
characteristics, experience as panelist, and their use of mobile devices on their
willingness to share images in the frame of surveys, as well as their expected
and actual participation when proposed image-based response formats. Sum-
mary tables of the variables impacting these dimensions are available in the
supplementary material 1.

As for willingness, Struminskaya, Toepoel, et al. (2021) found no effects for
gender and education, but the frequency of taking photos, trust in the anonym-
ity of the answers, and being older than 65 years old positively impacted the like-
lihood of being willing to share sensor-collected data (including, among others,
capturing a photo of the house, of self, and a video of the surroundings). Con-
versely, Iglesias and Revilla (2024) found a negative relation between age and
willingness, but similarly to the previous study, they found no effects for gen-
der and education. Finally, higher participation in previous surveys positively
impacted the willingness to participate in questions asking for photos.

Concerning the expected participation, Iglesias and Revilla (2024) found
that it is less likely for older respondents to take and share photos of something
inside their dwelling. In contrast, the higher the number of surveys completed
in the three months prior to the study, the more respondents are expected to
share such photos. Gender and education did not impact the expected participa-
tion in this study.

Finally, Struminskaya, Lugtig et al. (2021), focusing on actual participation,®
found that the frequency of use of the camera did not have an impact, and nei-
ther did the level of education or participation in previous surveys. Moreover,
age impacted positively sharing a photo of the house or of the respondents, and
females were more likely to share photos of receipts.

Overall, there is consensus on the lack of impact of education, while either no
or positive effects are found for gender, frequency of taking photos, and partici-
pation in previous surveys. The only variable with opposed effects is age, which
impact varies from positive to negative in different studies. This could be related
to the samples varying in their concentration in different ages, as well as their
different locations: the two studies in the Netherlands found positive effects,
while the one in Spain found a negative impact. Further, the studies in the Neth-

3 In this study, the authors focused on willingness and participation. All of those stating
willingness participated in sharing photos.
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erlands used probability-based panels, while the study in Spain used an opt-in
panel. Indeed, more research is needed to understand such differences.

Research Questions and Hypotheses

This paper reports the results of an experiment conducted among online opt-in
panel respondents of a mobile survey gathering data on the books they have at
their main residence through conventional or image-based response formats.
The image-based format involved requesting photos of the books, while the con-
ventional format asked to answer questions related to the books by typing num-
bers or clicking a radio button. I compare three groups: 1) Conventional format:
respondents are asked to answer 11 questions related to the books they have at
home by typing in numbers of clicking radio buttons; 2) Image-based format:
respondents are requested to send photos of the books at their home; 3) Choice:
respondents can decide either to answer the 11 conventional questions or to
share photos.

While most of previous research focused on relatively straightforward
tasks, involving a single answer or photo, this paper explores the implications
of employing conventional versus image-based response formats when inter-
ested in more complex tasks. On the one hand, the conventional task is much
more demanding than what has been tried in previous studies comparing both
response formats. Indeed, it requires participants to answer 11 cognitively
demanding questions, that require estimating numbers (e.g., number of books
of different categories) and percentages (e.g., proportion of books in Spanish).
On the other hand, the image-based response format is also more demanding
than in previous research: instead of requesting a single photo (e.g., of the heat-
ing system as in Ilic et al. 2022, or of the surroundings as in Bosch et al. 2019),
participants were asked to provide photos of all the books in their residence.
Thus, respondents might need several photos to capture all books. Further,
respondents might need to move through different spaces/rooms within their
household, since books might be dispersed (e.g., children have books in their
rooms, or books that are being currently read are on night tables). If other peo-
ple are using some of the rooms (e.g., children sleeping in their room), it might
also not be possible to take the photos immediately. Finally, respondents were
instructed to remove items such as decorative elements, to ensure clear visibil-
ity of the books. This can represent quite some work for participants to remove
and put back such items, and can generate high burden if they have books in sev-
eral places and have to do it several times. Consequently, this study presented
respondents with a challenging task, expected to be more time-consuming and
effort-intensive than previous examples studied in image-based data collection.
Given these complexities, this research could provide novel insights into aspects
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previously explored such as the respondents’ preferences, participation, and
evaluation, but in a slightly different context.

This study first delves into the respondents’ preferences concerning response
formats when given the choice between conventional and image-based response
ones, especially for addressing demanding tasks. Thus, the first research ques-
tion is:

RQ1: Do respondents prefer to provide the information about the books in their dwel-
ling through images or answering questions in conventional ways?

The only study on respondents’ preferences between conventional and image-
based response formats (Ilic et al., 2022) found that participants mostly choose
images. However, due to the specificity of the task studied in this paper, I expect
respondents to be more reluctant to capture and share photos since the books
could be in many different places, respondents might need to tidy each area
before capturing the photos, may not be at home when answering the survey
(thus unable to capture the photos), or could have privacy concerns (e.g., per-
ceive the task as more intrusive than in the case of photos of the heating sys-
tem). Thus, my first hypothesis posits that, when respondents are in a position
of choosing a method, the preference for the conventional response format will
surpass that of the image-based one (HI).

Second, this study assesses the levels of participation, i.e., participants actu-
ally answering the 11 conventional questions (for the conventional format) or
sending at least one photo displaying their books (for the image-based format).
Further, it investigates whether being able to choose one response format affects
participation. Thus, the second research question is:

RQ2: Does the participation vary between a) image-based versus conventional answer
formats, and b) respondents choosing their preferred format versus respondents
being only proposed one format?

Based on previous literature, lower participation is expected from respondents
(with or without a choice) for image-based inquiries compared to conventional
answer formats (H2a). Moreover, participants with a choice are expected to par-
ticipate more than those without a choice in the case of the image-based response
format (H2b), while participation levels in conventional formats is expected to
be similar across groups (H2c), as in Ilic et al. (2022).

Respondents participating in the image-based response format might still
dislike it or find it difficult, which might potentially affect the participation in
future surveys. Thus, the next research question:

RQ3: How does the evaluation of respondents about the book-related questions vary
between a) image-based versus conventional response formats, and b) respondents
choosing their preferred format versus being only proposed one?
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Considering the cognitive effort required to provide accurate answers in the
conventional format, which involves tasks like estimating numbers and pro-
portions, in contrast to the familiarity of capturing photos with smartphones
or tablets, a task for which most respondents in the same panel declared having
the skills (see Iglesias & Revilla, 2024), I anticipate that respondents utilizing the
image-based response format will perceive the task as easier than those employ-
ing the conventional one (H3a). However, respondents may like the conventional
format more than the image-based one (H3b), given the respondents’ familiarity
with conventional questions, and that capturing photos, although not difficult,
might present practical challenges in the case of the books at home, potentially
leading to a more time-consuming and tiresome experience. Moreover, I expect
that participants choosing their response format present better evaluations than
those unable to choose, regarding both the perception of easiness (H3c) and the
extent to which they like the tasks (H3d).

Finally, certain respondents’ characteristics could influence their participa-
tion and evaluation of image-based response formats.* Thus, my last research
question is:

RQ4: How do the respondents’ sociodemographic characteristics, experience as pane-
list, comfort with new technologies, trust in the confidentially of the answers, and
use of mobile devices influence their participation and evaluation in image-based
versus conventional response formats?

To the best of my knowledge, no research has studied the influence of these fac-
tors on the evaluation of an image-based format. Therefore, I do not formulate
hypotheses in this case but follow an exploratory approach. In contrast, I pro-
pose the hypotheses bellow regarding the impact of the different factors on par-
ticipation, since there is some research on this aspect.

Since the survey implemented in this study did not target old population®
(most respondents were under 50 years old), age is not expected to significantly
impact participation in image-based response formats (H4a). Similarly, no effect
is expected for gender (H4b) and education (H4c), in line with previous literature.
Conversely, familiarity with the camera included in the mobile device (H4d) and
sharing photos (H4e) are expected to have a positive impact in participation in
the image-based format. Although there are mixed findings in the previous lit-
erature regarding this aspect, I anticipate that individuals accustomed to using
cameras in smartphones and sharing photos will be more inclined to partici-
pate: since those using smartphones more often are more familiar with them,

* This study aimed to investigate how these factors influenced respondents’ preferences for
one format over the other. However, such analysis could not be conducted due to the low
number of respondents opting for the image-based response format (n=12).

5 According to data from the Economically Active Population Survey of the Statistics Office
of Spain, 99% of children attending primary school have parents of maximum 54 years
old. See the section “Data collection” for more details.
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and those frequently sharing photos might have fewer privacy concerns, these
two aspects could increase participation. Similarly, although not studied in the
previous literature, a higher level of comfort with new technologies is expected
to boost participation in image-based response formats (H4f). Moreover, trust in
the confidentiality of the answers is expected to impact positively the sharing
of photos (H4g). Further, it is expected that households with more children will
present lower participation (H4h), as it might translate into having more books
and eventually in more places, making the task of capturing photos more tire-
some. Finally, previous experience as a panelist is expected to negatively impact
the participation in image-based requests, as respondents might be more accus-
tomed to conventional formats than innovative ones (H4i). Table 8, available in
the conclusions, summarizes the hypotheses.

Addressing these research questions, this paper contributes to the existing
literature by presenting results on the request for images within the context of
a mobile survey, exploring a relevant topic in social sciences and focusing on
more complex questions and tasks than what has been studied previously. Fur-
ther, this study focuses on a specific demographic group, namely parents liv-
ing with children who attend the first, third, or fifth year of primary school in
Spain. This introduces practical challenges, such as limited response time due to
parental duties, difficulties in capturing photos amid childcare responsibilities,
and potentially less organized living spaces, especially concerning children’s
books. Moreover, this is the first study collecting images with the WebdataVi-
sual tool (Revilla et al., 2022), which was developed with the goal of having a
more user friendly tool. Finally, the relation with smartphones moves forward
swiftly, and technology is more accessible each day to smartphone users. Thus,
this study complements the previous literature by contributing a contemporary
perspective, recognizing the changing landscape in smartphone usage.

Data and Methodology

To address the research questions, an experimental design was implemented.
This experiment is part of a bigger study. In this section, only the relevant ele-
ments for this paper will be presented. For a depth review on the overall study
design, readers can consult the full study protocol (Iglesias et al., 2023).
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Experimental Design and Groups

The experiment aimed to collect information about the books present in respon-
dents’ main residences using conventional and image-based response formats.®

For the conventional response format, 11 questions grouped in the following
three dimensions were asked:

» Number of books: four open-ended questions about 1) the total number of
books at home, and the number of books 2) for toddlers and children who do
not know how to read, 3) for literate children and teenagers, and 4) aimed at a
general audience.

= Language: three open-ended questions asking for the percentage of books 1)
in Spanish, 2) in one of the three co-official languages in Spain (Catalan, Gali-
cian, and Euskera), and 3) in other languages.

= Storage: four radio-button questions asking whether books are stored 1) on
shelves, 2) inside closets or drawers, 3) on center, coffee, or night tables or
over a desk, and 4) in other places.

For the image-based response format, respondents were only asked to provide
photos of their books, under the assumption that the aforementioned informa-
tion could be extracted through image classification, i.e., the process of extract-
ing and labeling the information contained in an image (Bandyopadhyay, 2021).
Both conventional and image-based questions regarding the 11 items will be
referred to as “test questions” in this paper.

Three experimental groups are considered: Text,” Images, and Choice. For
the sake of simplicity, the names of the two first groups reflect their respective
assigned answering format. In the third group (Choice), participants could select
between the conventional or image-based formats. Throughout this paper,
respondents choosing the conventional format are referred to as members of
TextChoice, while those preferring images are named ImagesChoice. Respondents
stating no preference were assigned to the image-based format (thus, are consid-
ered members of ImagesChoice). Table 1 presents a summary of the groups and
response formats compared in this paper.

¢ This collection will help answering substantive questions regarding children’s academic
performance in relation to the number of books. Since previous literature has found no
impact of e-Books in children’s academic performance (Heppt et al., 2022), information
on them was not collected.

7 The design of the full experiment considers two different methods within the conven-
tional response formats: Text and TextPlus. The only difference between both methods
is that in the latter an illustration was provided to respondents to help them estimate
the number of books. This is used in a different paper to study whether such illustra-
tion can help improve the quality of the answers in conventional formats. Since this does
not affect the response format, for the analytical purposes of this paper, respondents in
TextPlus as well as those in Text are all included in the Text group.
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Table1 Groups and Response Formats

Group Response format for the test questions

Text 11 conventional questions.

TextChoice

Images . .

ImagesChoice Capturing and sending photos of the books at home.

Questionnaire

The questionnaire consisted of up to 65 questions, extending beyond the test
inquiries and covering topics such as the sociodemographics of respondents, the
characterization of (one of) their child in primary school, activities related to lit-
erature engagement, usage of camera-related functions on their mobile devices,
comfort with new technologies, and self-assessment of their spatial, mathemati-
cal, and verbal abilities. Further, respondents were asked to evaluate their expe-
rience when answering conventional or image-based response formats, and to
provide additional information such as whether they had technical problems
while uploading their photos. For more details, the full questionnaire (in Span-
ish and in English) is available in the supplementary material 2.

Since photos of the books at home could have been potentially asked to any
respondents, a message at the beginning of the questionnaire requested them to
answer from home. However, this could not be verified, as respondents did not
share geolocation data. Thus, respondents could continue with the survey even
if they were not at home.

Moreover, respondents had to complete the survey on smartphones or tablets.
This restriction was imposed because taking photos of all books with comput-
ers (even laptops) was deemed too inconvenient. Further, the WebdataVisual tool
used to collect the photos only allows capturing them during the survey when
using mobile devices. Respondents entering the survey via computers were
asked to switch to a smartphone or tablet and were unable to continue if they did
not do so.

Sample and Data Collection

The target population consisted of parents of children enrolled in the first,
third, or fifth year of primary education in Spain at the moment of the survey.
These specific years were selected because changes in Spain’s evaluation system
(shifting from quantitative to qualitative evaluation) were implemented in those
courses at the moment of the survey. Thus, including the second, fourth, and
sixth years in the same survey might have impacted the substantive objectives
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to be fulfilled with the collected data, as the questionnaire asked for grades in
Spanish and mathematics (for details, see the study protocol by Iglesias et al.,
2023). Quotas for age, gender and educational level of respondents were used to
get a sample similar on these variables to adults with children between 6 to 12
years (the average ages of children attending primary school in Spain). These
estimates were derived from the Economically Active Population Survey of the
Statistics Office of Spain.?

Data were collected in June 2023 through the Netquest opt-in panel in Spain
(www.netquest.com), which invites panelists to participate in surveys, and
rewards them with points determined by the questionnaire’s length (for more
information about the kind of surveys and rewards in this panel, see Revilla,
2017).

Out of 4,854 individuals invited to participate, 2,443 started the survey. 899
were filtered out due to security checks or survey requirements not being met
(e.g., not providing consent to participate or not having a child in the first,
third, or fifth year of primary education), while 72 individuals were excluded
because demographic quotas had already been fulfilled. 202 entered to the sur-
vey but broke off before the first test question (i.e., first question about the books
at home), leading to 1,270 individuals arriving to the test questions: 53% were
female, the mean age was 42 years and 92% of participants were 30 to 50 years
old. 45% possessed a higher education degree. Of all respondents arriving to the
test questions, 636 were in the Text group, 305 in the Choice group (261 in Text-
Choice and 44 in ImagesChoice), and 329 in the Images group.

The allocation in a given group was performed right before the first test ques-
tion, with respondents being assigned to the group with the least individuals at
that moment. The group Textis two times larger than the others since it contains
two groups (see footnote 7). Checks for balance were conducted (see supplemen-
tary material 3) on age, gender, and level of education, revealing no differences
between the composition of the groups ImagesChoice and Images, and between
TextChoice and Text. When comparing participants answering through either
conventional or image-based format, differences are found for gender, with a
significantly higher proportion of women in the image-based than in the con-
ventional group (50% versus 59%). However, the difference between groups

8 The public dataset (available at https://www.ine.es/dyngs/INEbase/es/operacion.ht
m?c=Estadistica_C&cid=1254736176918&menu=resultados&idp=1254735976595#ta
bs-1254736030639) displays the age of the members of the dwellings in ranges of 5 years.
For the estimation aimed to calculate the quotas, dwellings with children between 5-9
years old during the first trimester of 2022 were considered, since those children will be
6-10 years old in the same trimester of 2023. Thus, our quotas are a proxy for dwellings
with children between 6 and 12 years old, since it is not possible to know that exact range
of ages from the publicly available data. Margins of +/-3 percentage points were used for
the quotas, since the target population of this study is not exactly the same as the one used
in the Economically Active Population Survey.
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being of 9 percentage points, I do not expect it to influence the overall results
presented in this paper.

On average, respondents reaching the test questions have been members of
the Netquest panel for 6.9 years, and completed 13 surveys in the three months
previous to this study. 99% of respondents used a smartphone to answer the sur-
vey (1% used a tablet). For those finishing the survey, the median completion
time was 9.3 minutes (9.5 for the image-based response format groups, and 9.2
for those answering through conventional questions).

Analyses

R 4.2.3 was used to perform the analyses. The script is available in the project’s
repository (https://osf.io/7y3sq/).

Addressing RQI (preferences for one response-format over the other), respon-
dents in the group Choice were asked twice for their preferred response format
and were offered three options: conventional, image-based, or no preference.
The first question regarding preference was presented before the test questions
so participants could answer those questions by using the response format they
chose (those without a preference were assigned to answering with photos). The
second preference question was presented after they answered the test questions
with the chosen format, to assess whether they would still prefer it. The propor-
tions of participants selecting each option within those who saw the questions
are reported. Comparisons are made between the three categories to test HI.

Further, respondents not choosing images were asked for their reasons
through a multiple-choice question with the following options: camera in the
mobile device not working, privacy concerns, expected lack of skills, having too
many books, and others (with the option of explaining further in a textbox). The
main reasons are presented.

To study participation (RQ2), different dimensions were considered. Indeed,
when facing a given question, participants have three main options: provide
an answer (participation), skip the question but continue with the survey (item
nonresponse) or abandon the survey (breakoff). In this study, the interest is in
comparing a set of 11 questions with a request for photos. Thus, there are dif-
ferent ways to operationalize breakoff, item nonresponse and participation, in
each response format. Consequently, I computed and report several indicators,
which were estimated separately for respondents answering conventional and
image-based formats.

As for the conventional one, five indicators are presented:

= Breakoff: Percentage of respondents, within those who saw the first question
about books, that left the survey on one of the screens where the 11 test ques-
tions were displayed.
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» Minimum participation: Percentage of respondents providing a substantive
answer to at least one question.

» Partial participation: Percentage of respondents providing a substantive
answer to at least six questions.

» Full participation: Percentage of respondents providing a substantive answer
to all 11 questions.

» Average number of substantive answers out of the 11 possible ones.

In the last four indicators the calculations are computed out of all respondents
seeing the 11 questions and continuing with the survey (i.e., not breaking off).
Further, the option “I don’t know” was presented to participants answering
through conventional formats. Even though this might be a valid response,
particularly when participants genuinely lacked the information, I excluded “I
don’t know” when studying participation, because this can be selected as a way
to avoid any cognitive effort, and because there is no equivalent for the image-
based response format. Conclusions reached in this paper do not change when
considering “I don’t know” as participation (see supplementary material 4).

For the three questions concerning the language(s) of the books (the percent-
ages of books in Spanish, in one of the co-official languages in Spain, and in
other languages), if the answered questions added up to 100, the three items
were considered as complete. For example, if a respondent had all their books in
Spanish, they might have typed “100” for Spanish and left the others blank. This
is considered as a participation without item nonresponse. In any other case
where there was a blank response without adding up to 100, the empty questions
were considered as nonresponse.

As for the image-based format, three indicators were used:

= Breakoff: Percentage of respondents leaving the survey on the screen where
the image request was presented over the number of respondents who saw
this screen.

» Minimum participation: Percentage of respondents capturing and shar-
ing at least one image. Since it is not possible to know if one photo captured
all the books in the dwelling, sending at least one image was considered as
“minimum participation”. The denominator was the number of respondents
required for images who did not breakoff in the test question.

= Average number of photos among participants sharing at least one image.

Comparisons were made at both the response format (conventional versus
image-based) and group (Text versus TextChoice, Images versus ImagesChoice)
levels. Regarding response format, the percentages of respondents breaking off
were compared to test H2a. The rest of indicators used in both formats cannot be
directly compared since these measures gauged different aspects. For instance,
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answering one test question in the conventional response format (minimum
participation) is not equivalent to sending one photo.

At the group level, I compared the Images and ImagesChoice groups based on
their percentages of breakoff, respondents sending at least one photo, and the
average number of photos to test H2b. Similarly, the Text and TextChoice groups
were compared regarding their percentages of breakoff, respondents providing
at least one, six and 11 substantive answers, and the average number of such
answers to test H2c.

Further, the reasons for not uploading images, asked to participants skipping
the question requesting images, are reported. The same categories presented
to those not choosing images in the preference question were offered, with an
additional category for technical issues.

Regarding RQ3, two aspects of the respondents’ evaluation were considered:
the extent to which they found the test questions easy/difficult, and how much
they liked/disliked them. These aspects were originally measured through a
scale from 0 (“Extremely difficult”/ “Totally disliked”) to 4 (“Extremely easy”/
“Totally liked”), and were recategorized into “Difficult”/ “Dislike”, “Not easy nor
difficult”/ “Not like nor dislike”, and “Easy”/ “Like”. The proportions of respon-
dents in each of these categories over those presented with these questions are
compared among response formats and groups to test H3a to H3d.

Further, an open-narrative question among those disliking any of the two
response formats was presented. The answers to these questions were coded
and the frequency of the codes was estimated (n=20 for images, n=15 for con-
ventional questions). Only codes mentioned more than once are presented. With
such small groups conclusions cannot be reached, but the reasons still help
understanding why respondents did not like the respective response formats.

Comparisons between categories of a variable within the same group (RQI)
and comparisons among groups and formats (RQ2 and RQ3) were performed
with Chi-squared tests, with significance at the 5% level.

Finally, regarding RQ4, logistic regression analyses were performed to assess
the extent to which participation and evaluation of the test questions were
impacted by the respondents’ characteristics. These characteristics included
gender (1=female, 0=male), age (numerical), level of education (1=tertiary educa-
tion, 0=secondary education or less), number of children (numerical), frequen-
cies of camera use and images sharing (1=at least once a week, 0=less often),
experience as a Netquest panelist (logarithm of the number of surveys com-
pleted in the last three months), comfort with new technologies (1=very or totally
comfortable, 0=not at all to quite comfortable) and trust in the confidentiality of
the answers (1=trust, 0=no trust).

For evaluation, liking the survey and finding it easy were used as dependent
variables. Regarding participation, the dependent variable for the conventional
format was the full participation, and for images the minimum participation.
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The former was chosen as it presented the ideal scenario in the conventional
format, i.e., answering all the 11 questions. The minimum participation was
selected for the image-based format because even one photo has the potential
to contain all the information of interest, making it the minimum standard for
image submissions. These two regressions were employed to test H4a to H4i.

Results

Respondents’ Preferences

To address RQI, Table 2 presents the preferences of respondents in the Choice
group before the test questions and after.

Table 2 Preferences of Respondents in Choice Group Before and After Test
Questions (in %)

Preference for...

Conventional Image-based No preference

Group (a) (b) (c)
Before seeing the test questions

Choice (n=305) 85.6P¢ 3.9¢ 10.5

After seeing the test questions and having stated a preference

Initially preferred conventional (n=258) 91.1b¢ 1.6¢ 7.4
Initially preferred image-based (n=12) 33.3 50.0 16.7

No initial preference (n=31) 16.1¢ 12.9¢ 71.0

Note: Letters in superscript specify the statistically significant differences between catego-
ries.

Among respondents who had the option to choose a response format before the
test questions, a clear preference emerged: 85.6% favored the conventional for-
mat, while only 3.9% preferred the image-based one. These results support HI.
Another 10.5% expressed no particular preference, which resulted in the Images-
Choice group being composed of more respondents without a preference than of
respondents actively choosing images.

When asking for the reasons for not choosing images to those who preferred
conventional questions (261 cases), respondents mainly stated having an exten-
sive book collection and being reluctant to photograph all of them (43.8%), and
concerns related to privacy (39.2%).

Regarding preferences after seeing the test questions, 91.1% of participants
using the conventional format would choose it again, while only half of those
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using images would do so. Still, the number of respondents choosing images was
very small (n=12), which prevents reaching conclusions on this matter. Finally,
71.0% of those without a preference, who were assigned to answering with
images, still did not state a preference after answering the test questions, and
12.9% would choose images after having used them to answer.

Participation

Concerning the participation of respondents in conventional and image-based
response formats (RQ2), Table 3 presents the breakoff rates, while Table 4 dis-
plays the indicators of full, partial, and minimum participation, and the average
number of answers responded and photos sent by participants.

Table 3 Breakoff Rate by Response Format and Group (%)

By... Sample size Breakoff rate
Response format

Conventional 897 0.6
Image-based 373 7.5
Group

Text 636 0.6
TextChoice 261 0.4
Images 329 8.2
ImagesChoice 44 2.3

Note: Bold notes statistically significant differences among formats or groups.

The percentage of breakoff is significantly lower among respondents using the
conventional format (0.6%) compared to those asked to send images (7.5%). When
comparing the groups, there are no significant differences between those with
and without a choice, and there is an inclination for breakoff to be more distinct
among the images groups: 8.2% in the Images group broke off, while 2.3% in the
ImagesChoice group did so, but the difference is not statistically significant.
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Table 4 Other Indicators of Participation by Response Format and Group

Type of participation (%)
Average number of

By... Sample size  Minimum Partial Full answers/photos

Response format

Conventional 892 100 99.9 79.5 10.5
Image-based 345 39.7 2.9
Group

Text 632 100 99.8 78.5 10.4
TextChoice 260 100 100 81.9 10.6
Images 302 317 2.9
ImagesChoice 43 53.5 2.7

Note: Bold notes statistically significant differences among formats or groups answering
through the same format.

As per the different levels of participation in the conventional format, almost all
respondents answered at least half of the questions (partial participation), with
no major differences among the two conventional groups, and 79.5% of respon-
dents answered the 11 questions (full participation). Although there are no sig-
nificant differences among groups, the TextChoice group has a slightly higher
proportion of respondents providing all answers (3.4 pp). Finally, the average
number of answered questions is 10.5, with no significant differences among
groups.

Regarding the image-based format, 39.7% sent at least one image (minimum
participation). In this case, there are statistically significant differences among
groups, with 53.5% of those in ImagesChoice providing images, against 37.7%
among those without a choice in the group Images. Finally, the average number
of photos per respondent among those actually sending photos (i.e., excluding
the 60.3% who did not send the photos when required) is 2.9 photos, ranging
from 1 to 16 photos per respondent, and without statistically significant differ-
ences between the two image-based groups. Considering all respondents asked
for photos (also those who did not send any), the mean number of images drops
to 1.2. In all cases, these photos might or might not cover all the books at the
residence.

As for the reasons for not sending photos, respondents mentioned privacy
concerns (43.0%), technical issues when uploading the photos (13.5%), camera
in the device not working (10.6%), and lack of skills (10.1%). In the open-ended
question, 11.1% of respondents explained that they were not at home.

Overall, these results confirm H2a (lower participation in the image-based
format compared to the conventional one). Furthermore, H2b and H2c are also
supported, as significantly higher proportions of participants provided images
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in the ImagesChoice than in the Images group, whereas results were more similar
between Text and TextChoice.

Evaluation of the Test Questions

To address RQ3, respondents’ evaluations are presented in Table 5.

Table 5 Easiness/Difficulty and Like/Dislike by Response Format and Group

(in %)
Response formats Groups
Conventional Image-based  Text TextChoice Images ImagesChoice

Categories (n=891) (n=135) (n=632) (n=259) (n=112) (n=23)
Easy 64.4 66.7 61.4 71.8 63.4 82.6

Not easy nor difficult 27.2 26.7 29.0 22.8 28.6 17.4
Difficult 8.4 6.7 9.7 5.4 8.0 0

Like 53.5 24.4 52.2 56.8 21.4 39.1

Not like nor dislike 44.8 60.7 45.9 42.1 61.6 56.5
Dislike 1.7 14.8 1.9 1.2 17.0 4.3

Note: Bold notes statistically significant differences among formats or groups answering
through the same format.

For the easiness/difficulty to answer the test questions, no significant differ-
ences are observed between response formats, with most respondents finding
it easy to answer the 11 questions (64.4%) as well as capture and send photos
(66.7%). These results do not support H3a.

Regarding groups, respondents in both TextChoice and ImagesChoice tend
to perceive both formats as easier compared to participants in the equivalent
non-choice groups, indicating that offering the option to choose leads to a more
positive perception on the ease of both response formats. However, results are
significant only for the groups using the conventional format, providing par-
tial support for hypothesis H3c. Additionally, the group with the highest preva-
lence in the category “Easy” is ImagesChoice. Further, the perception of easiness
of participants in groups without a choice is very similar (63.4% for Images and
61.4% for Text).

Stronger differences are found when examining the extent to which respon-
dents (dis)liked answering these questions. 53.5% of the respondents liked
answering the conventional questions and 1.7% disliked it. In contrast, only
24.4% of those answering through images liked it and 14.8% expressed dislike.
Further, there were high levels of indifference (60.7% of “not like nor dislike”)
among the image-based response format. All the categories present statistically
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significant differences in favor of conventional questions, providing support for
H3b.

As per the groups, those who could choose presented higher levels of liking
compared to those without a choice, although the differences are not statisti-
cally significant. The variation between groups was particularly pronounced
for those answering through images: liking among ImagesChoice respondents
(39.1%) was 18 percentage points higher than in the Images group (21.4%). The
lack of statistically significant findings does not support H3d.

Of those disliking capturing and sending photos (n=20), 12 individuals
reported privacy concerns. As for the conventional format, five of the 15 respon-
dents expressing dislike mentioned they chose “dislike” by mistake, and three
found it too difficult, burdensome or time consuming to answer all the questions
regarding books. Thus, the reasons for not liking both formats vary.

Impact of Respondents’ Characteristics

Impact on Participation

Regarding the impact of participants’ characteristics (RQ4), Table 6 presents the
results of logistic regressions explaining the full participation for the conven-
tional response format (i.e., answering the 11 questions) and minimum partici-
pation for the image-based format (i.e., sending at least one photo).

Table 6 Logistic Regressions for Participation

Participation (=1)

Conventional Image-based
Female -0.157 0.653**
Age 0.008 0.046**
Tertiary education 0.500™** 0.530**
Number children -0.067 -0.213
Using camera at least once a week 0.559** 0.578*
Sharing images at least once a week -0.188 -0.045
Number surveys last three months 0.455 0.109
Comfortable with new technologies 0.418** 0.380
Trust confidentiality 0.400** 0.368
Constant -0.070 -3.438***
n 854 341
Log Likelihood -412.151 -213.047

Note: *p<0.1; **p<0.05; ***p<0.01

First, having a higher education degree, and using the camera at least once a
week have significant and positive effects on participation in both conventional
and image-based response formats. These results contradict H4c (stating no
influence of education) but support H4d.
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Second, other variables have significant effects for only one response format.
For example, while identifying as female affects positively and significantly the
participation in image-based response formats, the effect is not significant in
the conventional one. Therefore, female participants were more inclined to cap-
ture and share images, but gender did not play a role when it came to answering
the conventional questions. Since gender influenced at least one of the formats,
hypothesis H4b is not supported. Similarly, age is a significant factor only for the
image-based response format: an older age is associated with higher participa-
tion in the questions asking for photos, contradicting H4a.

Higher levels of comfort with new technologies and trust in the confidenti-
ality of the answers significantly impact the participation in the conventional
response format, but not in the image-based format, not supporting H4fand H4g.

Finally, the frequency of sharing photos, the number of children, and the
number of Netquest surveys answered before this study do not influence partici-
pation in either format, thus H4e, H4h, and H4i are not supported.

Impact on Evaluation

As per the evaluation of the test questions, Table 7 shows the results of the logis-
tic regressions for finding them easy and liking them.

First, education, number of children and frequency of sharing images did not
significantly influence the perception of easiness and liking, neither in conven-
tional nor image-based response formats.

Second, some variables influence the perception of easiness or liking but
just of one response format. Using the camera at least once a week negatively
impacted the liking of the conventional format. Further, being female only influ-
enced (in a positive way) the perception of easiness of the image-based format.

Other variables, as age and trust in confidentiality, affected both dimensions
of only one format. While being older decreased the likelihood of liking and
finding the questions in the conventional format easy, trusting in the confiden-
tiality of the answers made it more likely.

Finally, some variables impacted both response formats. Feeling comfortable
with new technologies increased the likelihood of liking the two formats, and
finding the conventional format easy. Further, the number of Netquest surveys
completed in the three months prior to this study had significant positive effects
on the respondents’ perceived ease of the test questions, and in the likability of
the conventional format.
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Table 7 Logistic Regressions for Easy and Like

Easy (=1) Like (=1)

Conventional Image-based Conventional Image-based

Female -0.189 0.742* -0.003 0.617
Age -0.026* -0.004 -0.041*** -0.067
Tertiary education -0.100 -0.407 0.087 -0.071
Number children 0.004 -0.219 -0.078 0.395
Using camera at least once

aweek 0.031 0.614 -0.460** -0.171
Sharing images at least

once a week -0.172 0.235 0.138 0.793
Number surveys last three

months 0.644*** 1.698** 0.723*** 1.037
Comfortable with new

technologies 0.636™** 0.557 0.444*** 1.064**
Trust confidentiality 0.414*** 0.393 0.456*** 0.722
Constant 0.764 -1.776 1.071 -2.103
n 854 135 854 135
Log Likelihood -530.533 -77.286 -563.897 -61.894

Note: *p<0.1; **p<0.05; ***p<0.01

Conclusions
Summary of Main Results

In this paper, the focus was on the respondents’ preferences, participation, and
evaluation of questions answered though conventional or image-based format,
and the impact of respondents’ characteristics on their participation and evalu-
ation of both formats. Table 8 presents a summary of the hypotheses and their
support based on the findings of this study.

First, a clear preference among respondents for the conventional format over
the image-based one was found (RQI). These results were very conclusive as only
4% of participants opted for sending photos. These findings contradict the only
study investigating respondents’ preferences, by Ilic et al., 2022, where most
respondents opted for images. This could be due to the task in this paper being
more demanding than the one conducted by Ilic et al., (2022), who asked for one
photo of three places within the household.
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Table 8 Summary of Hypotheses and Their Support

Hypotheses Result

H1: Higher preference for conventional response Supported.
format.

H2a: Lower participation in image-based format. Supported.
H2b: Higher participation in the image-based re- Supported.

sponse format when possible to choose.

H2c: Participation in conventional format not af- Supported.
fected by having a choice.

H3a: Respondents using the image-based format Not supported
perceive the test questions as easier.

H3b: Respondents like the conventional format better Supported.
than the image-based one.

H3c: Participants with a choice find the test questions Partly supported (statistically signifi-
easier than those without a choice. cant results only for the conventional
format groups).

H3d: Participants with a choice like the test questions Not supported
better than those without a choice.

No effect on participation in image-based response  Not supported (positive effect on

format of: participation for the image-based
H4a: age, format).

H4b: gender,

H4c: education.

Positive effect on participation in image-based H4d supported.

format of: H4e, H4f and H4g not supported

H4d: familiarity with the device camera,

H4e: sharing photos with the device,

H4f: being comfortable with new technologies,
H4g: trusting the confidentiality of the answers.

Negative effect on participation in image-based Not supported
response format of:

H4h: more children in the household,

H4i: higher participation in previous surveys.

Second, participation (RQ2) was lower among image-based format respondents
with only 40% sending photos, compared to 80% of participants in the con-
ventional format answering all questions. Participation in questions asking
for images was lower than in some previous studies (55% in Bosch et al., 2019,
49-67% in Bosch et al., 2022), but in line with what was found by Ilic et al. (2022),



Iglesias: Answering Questions About the Books Participants Have at Home 71

where less than 40% of respondents in three out of six groups complied with the
task. Additionally, participation was below the expected participation when it
comes to sending photos of something in the house (54% in Iglesias & Revilla,
2024, also using the Netquest panel in Spain). The variance between the actual
and expected participation rates might stem from the different target popula-
tions and the increased complexity of the tasks assigned in this study.

Moreover, the option to choose significantly influenced participation rates in
questions requesting photos, with 54% of respondents in the ImagesChoice group
sending at least one (compared to 38% among those in the group Images, without
a choice), although the sample size of the group abstaining from conventional
questions was small. The participation rates were similar to the study by Ilic et
al. (2022) (between 50%-78% for those choosing images, and 27% and 39% for
those automatically assigned to send photos). Being able to choose did not result
in significant differences in participation for conventional questions, also simi-
lar to Ilic et al. (2022). The reasons for refraining from sharing photos were pre-
dominantly linked to privacy concerns, technical challenges, and participants
not being at home during the survey.

Third, the perception of easiness of the test questions was similar between
the two formats (RQ3), but the conventional format was liked better. Further,
respondents in TextChoice found the questions about books easier compared to
those in the Text group. ImagesChoice respondents also found the question easier
than those without a choice in Images, but these results were not significant.

Finally, concerning the factors influencing the participation (RQ4), age, being
female, and using the camera in the mobile device at least once a week increased
the likelihood of participating in the image-based response format questions.
Unlike previous literature (Iglesias & Revilla, 2024; Struminskaya, Lugtig, et al.,
2021), counting with tertiary education also had a positive effect on participation
in the image-based format. However, the number of children in the household,
frequency of sharing images, number of Netquest surveys completed, comfort
with new technologies, and trust in the confidentiality of the answers did not
demonstrate any significant impact.

Regarding the evaluation, being female and completing more Netquest sur-
veys made it more likely to find the image-based format easy, while feeling
comfortable with technology favored the liking of this type of questions. Age,
number of children in the household, education, trust in the confidentiality of
the answers, and frequency of capturing and sharing images did not impact the
evaluation of image-based questions.

Limitations

The study has some limitations. First, data were collected in an opt-in panel in
Spain. Different results could be obtained in other types of panels or places. Fur-
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ther, respondents in this panel are used to answering questions in conventional
formats, which could partly explain their higher participation in that format
rather than in the image-based one.

Second, the targeted population was very specific: parents of children attend-
ing the first, third, or fifth year of primary school. Having such a specific popu-
lation might create additional challenges (e.g., respondents less able to capture
photos since they are taking care of their children), thus findings from this paper
should not be generalized to other topics (i.e., photos of things other than books
at home) or to other populations without carefully considering the similarities
and differences with the target population and topic of this study. Still, research-
ers can use these results as a starting point to plan the collection of photos in
other settings.

Third, the quality of the information collected through the images and the
conventional questions was not assessed in this study. Respondents in the con-
ventional format might have provided approximate answers, not have consid-
ered the books of all the members, or invented answers to finish the survey
more quickly. Participants sending photos might have photographed only part
of the books or sent off-topic photos. Thus, analyses of data quality are needed.

Finally, a significant number of respondents completed the survey from loca-
tions other than their home, even if a message asking to answer from home was
presented at the beginning of the survey. This predominantly impacted partici-
pants using the image-based format, as they could not capture and send real-
time photos while answering the survey. Similarly, conventional format respon-
dents willing to count or refer to the books to provide a more accurate answer
could not do so.

Practical Implications

The outcomes of this study provide valuable insights for guiding future research
endeavors involving photo collection through online surveys. First, participa-
tion in questions asking for images is likely to be lower compared to conven-
tional questions. Thus, researchers should balance whether the content of the
images obtained outweighs the potentially lower participation.

Second, if researchers are interested in continuing with photo collection,
they should consider strategies to improve participation. One approach could
be mentioning the reward for sharing photos to participants when presenting
the question, allowing them to assess the potential benefits of capturing and
sending images. Further, when possible, participants might be informed before
the survey about the photos they will be asked for, enabling them to answer the
questionnaire when they are able to capture such photos.

Third, although a small part of respondents preferred sending images over
the conventional format, having a choice made a difference in terms of partici-
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pation. This could lead researchers to present respondents with the opportunity
to choose to increase participation, but the implications of requiring images
(e.g., longer implementation or fees associated to storing images) should be con-
sidered before making such a decision involving a potentially limited part of
their sample. Given the non-negligible risk of low participation and the great
efforts to implement the collection of photos in surveys, maybe we as research-
ers are not yet ready to replace conventional questions with photos, but we might
combine both formats to have additional/complementary information. In this
case, it would mean asking for the characteristics of books in conventional ways
and additionally ask for the photos of the books.

Fourth, respondents liked the conventional format better than the image-
based one, which reinforces the idea of carefully deciding when it is worth it to
ask for images (weighting the benefits and disadvantages). Researchers should
consider options to make the overall experience more likable, such as giving the
option of capturing the photos whenever the respondent wishes to do so (e.g.,
letting them know before the survey).

Finally, the high number of responses per participant in the conventional for-
mat (10.5 out of 11) poses an optimistic scenario, suggesting that respondents
will answer questions, even if they are cognitively demanding. However, such
answers might be (deliberately or not) incorrect, given the difficulty associated
to answer with accuracy the number of books per category and the percentages
of books written in certain languages.

Overall, researchers should carefully consider when and how to ask for images
in a survey, balancing the benefits of this format (i.e., potential better quality
and types of insights) with its disadvantages (lower participation, investment in
resources and time). These factors should also be compared with the expected
outcomes of conventional questions, in order to decide which type of questions
work better, or even consider using both formats to compensate their drawbacks
and promote their benefits: combining the two formats might lead to higher par-
ticipation rates, since respondents would answer the conventional questions and
potentially also send photos, which could allow gaining details regarding the
number of books, extracting other information of interest, and also assessing
the accuracy and quality of the answers provided in conventional ways.
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Appendix
Supplementary Material 1:

Variables Affecting the Willingness to Share Visual Data

Table1 Summary of the Effect of Respondents’ Characteristics on
Willingness to Share Sensor-Collected Data
Variables No effect Positive effect Negative effect
Age Struminskaya, Lugtig, Iglesias and Revilla,
etal., 2021 2024
Struminskaya, Toepoel,
etal., 2021 (65+y/o)
Female Iglesias and Revilla, Struminskaya, Lugtig,
2024 etal, 2021
Struminskaya, Toepoel,
etal., 2021
Education Iglesias and Revilla,
2024
Struminskaya, Lugtig,
etal., 2021
Struminskaya, Toepoel,
etal., 2021
Trustin the anonymity Struminskaya, Toepoel,
of answers etal., 2021
Frequency of taking  Struminskaya, Lugtig, Struminskaya, Toepoel,
photos etal., 2021 etal., 2021
Participation in Struminskaya, Lugtig, Iglesias and Revilla,
previous surveys etal, 2021 2024

Note: Empty boxes mean no findings in the previous literature. The results by Struminskaya,
Lugtig, et al. (2021) can be applied to actual participation, since all participants who were will-

ing to participate also shared photos.
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Table 2 Summary of the Effect of Respondents’ Characteristics on the
Expected Participation to Share Sensor-Collected Data

Variables No effect Positive effect Negative effect
Age Iglesias and Revilla,
2024
Female Iglesias and Revilla,
2024
Education Iglesias and Revilla,
2024

Trust in the anonymity of
answers

Frequency of taking photos

Participation in Iglesias and Revilla,
previous surveys 2024

Note: Empty boxes mean no findings in the previous literature.
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Supplementary material 2: Fieldwork Document

Download fieldwork document


https://majournals.bib.uni-mannheim.de/mda/article/view/2024.07/386
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Supplementary Material 3:
Balance Checks for the Experimental Groups

Table1 Proportion of Categories in Sociodemographic Variables for
Participants Assigned to a Group, per Format (in %)
Conventional format Images-based format
(n=897) (n=373)

Category (a) (b)
Female (vs. male) 50P 59
40 y/o or more (vs. 18-39 y/0) 67 62
Tertiary education (vs. low and middle education) 46 44

Note: letters in superscript specify the statistically significant differences.

Table 2  Proportion of Categories in Sociodemographic Variables for
Participants Assigned to a Group, per Group Combining Format and
Preference (in %)

Text TextChoice Images  ImagesChoice
(n=636) (n=261) (n=329) (n=44)

Category (@) (b) () (d)

Female (vs. male) 51 49 59 57

40 y/o or more (vs. 18-39 y/o) 66 70 61 68

Tertiary education

(vs. low and middle education) 44 49 44 46

Note: Since the analyses are performed between groups of the same format, statistical com-
parisons were not conducted among groups of different methods. In this table, no statistically
significant differences were observed.
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Supplementary Material 4:
Participation Indicators Considering “Don’t Know” as
Participation

Table1 Breakoff Rate by Response Format and Group, Considering “Don’t
Know” as Participation

By... Sample size Breakoff rate

Response format

Conventional 897 0.6
Image-based 373 7.5
Group

Text 636 0.6
TextChoice 261 0.4
Images 329 8.2
ImagesChoice 44 2.3

Note: bold notes statistically significant differences among formats. No statically significant
differences were found among groups.

Table 2  Other Indicators of Participation by Response Format and Group,
Considering “Don’t Know” as Participation

Type of participation (%)

Sample Average number of
By... size Minimum Partial Full answers/photos
Response format
Conventional 892 100 100 98.9 11
Image-based 345 39.7 2.9
Group
Text 632 100 100 98.6 11
TextChoice 260 100 100 99.6 11
Images 302 37.7 2.9
ImagesChoice 43 53.5 2.7

Note: bold notes statistically significant differences among formats, and among format-corre-
sponding groups.

Online First publication date: 13-11-2024
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Reflective Appendix

When collecting photos of books at home from participants in an online panel,
who are predominantly accustomed to answering conventional survey ques-
tions, several challenges arose. First, there were difficulties in study design,
including decisions about which information to request, what to exclude, whom
to target, and how to organize the classification process. Some challenges were
related to the substantive questions (e.g., asking for children’s grades) and oth-
ers to the collection of images (e.g., whether to ask for screenshots).

Second, limitations emerged during the data collection and processing
stages: only a small number of respondents preferred photos over the conven-
tional format, and more than half did not submit photos when requested due
to factors such as privacy concerns, technical issues, or not being at home.
Furthermore, some of the photos submitted lacked key information, and the
manual classification process led to inconsistencies across researchers, delay-
ing the data analysis.

Challenges in the design phase were anticipated and addressed in advance.
However, those that emerged during the data collection and processing stages
proved more complex. Notably, fewer participants than expected chose for and
submitted photos, which limited the ability to conduct certain supplementary
analyses. While these additional analyses were not central to the study, they
would have provided valuable insights. As a result, the primary analyses pre-
sented in the main paper were completed as planned, but greater participation
and preference for photo submissions would have allowed for a more compre-
hensive exploration of the data.

These issues are likely to persist as long as photos remain an emerging and
unfamiliar data type for survey respondents. Consequently, researchers should
anticipate facing similar challenges in future studies. However, these obstacles
can potentially be mitigated by implementing the recommendations outlined in
the final section of this appendix.

Design Difficulties

The first difficulty faced when designing this survey was the definition of the
sample. Initially, since this project was designed in collaboration with substan-
tive researchers who wanted to study the link between the books at home and
the children’s grades at school, the target population of interest were parents of
children in primary school. However, changes in the regulation in Spain regard-
ing the evaluation system (see section “Sample and data collection” in the paper)
made it necessary to adjust the target population to parents of children in first,
third, or fifth year of primary school. Without this adjustment to the sample,
respondents might not be able to provide a grade depending on the year of pri-



Iglesias: Answering Questions About the Books Participants Have at Home 83

mary school attended. This adjustment led to a lower quantity of Netquest panel-
ists that matched the required survey profile. Further, a 3% error margin was
added for the quotas to consider the lack of exact information about the target
population and ensure their fulfillment.

Second, respondents in the conventional format were asked about the total
number of books and their distribution among the following categories: books
for toddlers and children who do not know how to read, books for literate chil-
dren and teenagers, and books aimed at a general audience. While the need for
including categories was clear, it was difficult to decide which exact categories
to use and how to classify books within these categories (e.g., books containing
text and drawings could be intended for toddlers, read to them by others, or for
literate children capable of reading on their own).

Third, one initial concern regarded eBooks and the potential difficulties to
capture this information. If asked for photos, respondents might have had to
photograph the screen of the device, which might or not have contained the
cover, titles, or author of the books. Similarly, if they were to answer the sur-
vey from the same device used for reading, respondents would have had to quit
the survey, take screenshots, return to the survey, and then upload them. Ulti-
mately, the collection of eBooks was discarded given results in previous litera-
ture indicating their lack of impact on children’s academic achievement and cul-
tural capital (Heppt et al., 2022; Otte, 2023; Pagel & Heppt, 2016).

Fourth, photos were first classified manually for two main reasons: 1) techni-
cal limitations, as discussions with computer vision experts revealed that algo-
rithms needed improvement to accurately count books in photos when arranged
in various ways, thus having a training dataset would be helpful, and 2) enhanc-
ing the algorithms was beyond the team's skills. Therefore, manual classifica-
tion was the most fitting option to start for the project. However, the research
team always considered that implementing an automatic classification, and
comparing it with the manual one, would also be of high interest. Thus, collabo-
rations were established to further investigate this option.

Main Limitations During Data Collection and Processing

One of the limitations was the inability to control whether respondents were
answering from home, which was relevant for both response formats: being at
home could help provide a better estimate for conventional questions, and it was
essential for sending photos of the books at home. Initially, the inclusion of a
question asking where respondents were answering the survey was considered
(e.g., Revilla and Couper, 2021, did that when asking for voice answers), but the
location could not be confirmed as geolocated data were not collected. Conse-
quently, such a question would not distinguish between participants who were
actually at home from those merely stating they were. Instead, a reminder was
included at the survey's outset, urging participants to respond from their home
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locations (if they were not at home, they could leave and re-access the survey
with the link included in the invitation e-mail or a link available in the field-
work company’s app). Regrettably, this instruction seemed to go unnoticed or
was disregarded by some respondents when accessing the survey. Indeed, 8% of
respondents who did not submit photos when asked, stated that they were not at
home. However, this number could be higher since “not being at home” was not
an option in the radio-button question that asked for reasons for not uploading
photos. Instead, respondents wrote this reason in the “Another reason” category,
where they could type their own explanations. I expect that not being at home
might have impacted the quantity of photos submitted, although it is uncertain
whether those respondents would have submitted the photos even if they had
been at home.

Additionally, fewer people than expected chose the images-based format (only
49%). Although H1 stated that respondents would prefer the conventional format
over the images-based one due to the complexity of the task, I did not expect the
difference to be so pronounced as previous research, based on a simpler task,
found a higher preference for photos (Ilic et al., 2022). Moreover, around 40% of
respondents actually asked for photos shared at least one. The low resulting pro-
portion in the preference for photos and participation when asked for them, pre-
vented the execution of some of the planned analyses, as assessing the impact
of the respondents’ characteristics, behaviors, and opinions on their preference
for one response format over the other. Further, there are less images remaining
for the analyses on data quality.

Moreover, photos were not always clear. Each dwelling is different, and while
some books are well organized and clear in the photos, others are arranged in
ways that is not possible to read the title or discern features that would allow
classification in the three categories. This is critical especially for children’s and
teenagers’ books, since these books are often stored in ways that make it more
difficult to extract the information. This difficulty was anticipated when design-
ing the survey, and thus specific instructions (which are available in the proto-
col by Iglesias et al., 2023) were designed to try to minimize the problem. These
instructions aimed to include all the relevant information while also being as
concise as possible. They explained how the photos should be taken in terms of
lightning, distance to the books, and exclusion of distracting items. However, it
was not expected that respondents will follow all the instructions since a lot of
efforts on their side was needed to do so (e.g., removing several personal items
from in front of the books). Moreover, the instructions and visual examples
shown were related to adults’ books in shelves: instructions for children’s books
or other types of storage were not presented, even if they might have been rel-
evant.

Further, since classification was conducted manually, inconsistencies
between researchers due to the complexity of the task were identified, espe-
cially in assigning books to categories. This was addressed by constantly review-
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ing differences between classifiers and re-classifying photos (thus extending
the duration of the classification step), but inconsistencies were not com-
pletely eliminated. Fewer challenges arose regarding consistency in storage
and languages, but errors might still have occurred due to the coexistence
of different languages in Spain and the fact that researchers were not fluent
in all of them. In any case, the photos and manual classification outcomes
are intended to be used by computer vision experts to improve existing algo-
rithms. These improvements are expected to facilitate at least an accurate
total count of books, which would be a significant contribution for research
involving the collection of photos of books. The potential of such improve-
ments will depend on both the resources available to the computer vision
experts and the accuracy of the initial manual classification, since errors in
manual classification of the training photos (i.e., photos of books collected
and classified in this study) might lead to inaccurate results of the algorithms.

Recommendations for Future Research

Based on the experience in this study, the recommendations for researchers are:

1. Toplan ahead when considering the collection of photos. Many extra steps
are needed, starting with the programming of a tool allowing the collec-
tion of photos in a survey, which needs to be tested in different moments,
operating systems, and browsers. These tests might lead to time-consu-
ming improvements. Furthermore, images need to be stored in safe fol-
ders with enough capacity as to contain all the photos, which can be of
several megabytes. Further, the servers storing such folders need to ope-
rate quickly to ensure that the experience of respondents uploading the
photos is positive. Servers offering this service are for payment, thus fun-
ding for this needs to be assigned when planning the project.

2. Clear operationalization of the items to be observed in the photos is cru-
cial from the outset, as this could be the first step enabling researchers
to discern whether images are the best fit for their study. In this regard,
researchers must clearly define the items they want to extract from the
images, and establish the method for extracting the information. For
more information on this matter and the other steps to be considered
before, during, and after image collection, see Iglesias et al. (2024).

3. The definition of the items should also be conveyed to respondents when
it does not interfere with the project’s objective, so they can easily iden-
tify if the items of interest (e.g., books) are clearly visible in the photos.
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4. Finally, the classification of the images is a critical issue. In any research,
the method of classification (manual and/or automatic) needs to be defi-
ned, and the necessary resources must be allocated accordingly. In the
case of this study, classification was manual. For this purpose, guidelines
and examples were created to train the classifiers. However, it is impor-
tant to note that manual classification is time-intensive, demanding meti-
culous attention to details and potential problems with the photos.

Researchers interested in collecting photos through surveys should be aware
that there are numerous practical challenges involved in the design, col-
lection, and analysis stages, more than with conventional questions alone.
Therefore, it is crucial for researchers to have a well-defined plan for the
entire process to ensure that photos are collected and analyzed successfully,
making them valuable in addressing the research questions.

To achieve this, the guidelines provided by Iglesias et al. (2024) could be
particularly helpful, as they offer a comprehensive overview of the entire
process, from operationalization to analysis. However, given that challenges
may still arise, researchers should remain flexible and be prepared to adapt
their approach as necessary. For example, they should anticipate potential
low participation rates and have a contingency plan in place, such as supple-
menting photo collection with conventional survey questions for respondents
who do not provide photos.



	_Hlk162252347
	_Hlk162253297
	_Hlk162253862
	_Hlk160535697
	_Hlk170288371
	_Hlk147341491
	_Hlk162257853
	_Hlk162257969
	_Hlk159931331
	_Hlk159931545
	_Hlk159931719
	_Hlk159931622
	_Hlk162290377
	_Hlk159947333
	_Hlk160709850
	_Hlk160549467
	_Hlk159942544
	_Hlk159942564
	_Hlk159943934
	_Hlk159942239
	_Hlk159942774
	_Hlk162272678
	_Hlk159942689
	_Hlk159942680
	_Hlk159943292
	_Hlk169108659
	_Hlk169109756
	_Hlk176520502
	_Hlk169110087

