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Abstract: In the last decade, we have seen a number of studies come to life in which the collection of data for
linguistic research has not followed a traditional path of holding in-person interviews or experiments, or using
surveys for eliciting judgements, but instead have made use of smartphone technology and applications for
collecting data. The current collection is the first to include papers with reflections from the linguistics
community about the use of smartphone technology for linguistic research. The scope of the projects presented
in this collection is a broad one. Theyhave themodeof data collection, i.e. through aphone, in common, but all
present different opportunities and challenges. The studies discussed in this introduction use smartphones to
investigate language variation and change, clinical linguistics, psycholinguistics, and the sociology of lan-
guage. Our hope is that this issuewill provide ideas and inspiration, as well as access to readily usable tools, to
keep researchers working, in a remote fashion, towards increasing our understanding the human competence
of language.
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1 Introduction

As of writing this editorial introduction, in the summer of 2020, the science of linguistics has had to adapt to a
new reality where close physical contact with human subjects for gathering data has become almost impos-
sible. Alongwith the rest of society, our discipline has had to consider different ways of tackling the challenges
brought about by a pandemic.While entirely unplanned (this collection has been in themaking since 2018), we
find ourselves in a situation where a special issue on how to gather data for linguistic research through the
means of smartphones, as opposed to in-person interactions, is more timely than ever. Our hope is that this
issue will provide ideas and inspiration, as well as access to readily usable tools, to keep researchers working,
in a remote fashion, towards increasing our understanding the human competence of language.

The special issue was born out of a wish to gather insights from the researchers in different linguistic sub
fields working with smartphones to collect or process data for their research. Crowdsourcing language data
with smartphones has become increasingly popular in the last decade. News outlets (Newzoo 2020) indicate
that close 80–85%of the population inWestern Europe owna smartphone, andmillions report tomake regular
use of social media through handheld devices. This scenario presents linguists with unprecedented oppor-
tunities for interactingwith speech communities remotely. In the last decadewe have seen a number of studies
come to life in which the collection of data for linguistic research has not followed a traditional path of holding
in-person interviews or experiments, or using surveys for eliciting judgements, but instead have made use of
smartphone technology and applications for collecting data. Applications for iPhones or Android devices
have, for example, been used by linguists to collect speech for development of language technology (De Vries
et al. 2014), to make high-quality recordings for acoustic phonetic research (De Decker and Nycz 2011), or to
record and document endangered languages (Bird et al. 2014).
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The current collection is the first to include papers with reflections from the linguistics community about
the use of smartphone technology for linguistic research. The scope of the projects that make use of smart-
phones for collecting language data is a broad one. They have the mode of data collection, i.e. through a
phone, in common, but all present different opportunities and challenges. A majority of the studies use
smartphone applications for investigating language variation and change, while the rest showcase smart-
phone use for clinical linguistics, for psycholinguistic experiments, and for corpus building in sociology of
language and linguistic landscapes. The languages addressed and studied using these tools are also plentiful.
The case studies addressed in each paper concern Mandarin, Southern Min, Hebrew, Arabic, Urdu, English,
Frisian, (Swiss) German, Dutch and Luxembourgish, in detail, but many of the tools can be easily adapted to
any other language context.

The studies in this special issue are the following: Gilles, Entringer, Martin and Purschke start with the
presentation of the Schnëssen App (‘schnëssen’ means ‘to chat, to gossip’), developed for crowdsourcing
speech data of Luxembourgish and sharing insights about variation with the public. The app includes an
extensive sociolinguistic questionnaire (appropriate given Luxembourg’s highly multilingual backdrop) and
allows different elicitation rounds to be organized by the researcher. Hasse, Bachmann, and Glaser followwith
the Gschmöis App for Swiss German. The app is the first attempt to crowdsource morphosyntactic variation of
Swiss German and consists of written and audio-related tasks, using different types of elicitation methods
(multiple-choice, open questions etc.). Next, Hilton showcases the Stimmen App (‘Voices’ in Frisian), which
aims at developing speech corpora for a lesser used languages and collect dialect knowledge from users of
minority languages in the Netherlands. The Stimmen app includes a picture naming task that can be used by
speakers of any language, as well as a free speech module, a dialect quiz, and an interactive map that enables
users to listen to recordings. Also concernedwith the Dutch speech community are Hinskens, Grondelaers and
van Leeuwen who discuss the Sprekend Nederland (‘Speaking Netherlands’) project. This project has an app
that was initiated by a broadcasting company, with the aim of countering misconceptions and prejudices
towards regional accents. Next, Leemann gives an overview of four apps in his paper, all developed for
German-speaking Europe (Dialäkt Äpp, Voice Äpp, Grüezi Moin Servus, and Deutschklang). The apps were
devised as a means of engaging with the public with a topic that a lay audience find interesting: dialect
variation. Britain and Blaxter’s contribution, next, is perhaps the most methodologically oriented. They
explore the degree to which an unsupervised dialect survey of the BBC shows similar regional patterns in its
data as regional patterns that have been retrieved with the more supervised English Dialects App for
smartphones. Gaiser and Matras follow with a demonstration of how linguistic landscapes can be captured
with their LinguaSnapp App. The app enables users to take pictures and add analytical descriptors, and the
paper highlight the opportunities for smartphone applications as a teaching tool in higher education.
Purschke’s contribution also presents an app for linguistic landscaping: Lingscape. Positioned as a project of
citizen science, participants of the app are able to upload pictures of signage, view those pictures onmaps, and
create their own annotation categories. Following on from that, Miley, Schaeffler, Beck, Eichner and Jannetts
present a smartphone app, Fitvoice, for the collection of phonetic data in clinical settings. The app enables
longitudinal monitoring of voices, e.g. voice monitoring in clinical depression. Finally, Chen and Myers
contribution presents an online – albeit responsive on mobile devices – web-crowdsourcing platform called
Worldlikeness. The app enables psycholinguists to collect data on typologically diverse languages, store the
data, and make that data available for other linguists as a means of building up cross-linguistic databases.

As showcased by the papers collected here smartphones have great potential for monitoring linguistic
behavior in real-time: they allow for large scale and rapid collection of written text, speech, or imagery alike,
and the devices are powerful, computationally-speaking, and overall unobtrusive to the user. Furthermore,
smartphones allow researchers to get in instant touch with respondents and can also give respondents easier
access to the researcher, even at a distance. However, a number of distinctive challenges also exist for the use
of smartphones in research: ethical considerations, data quality concerns, participant recruitment and
retention, as well as issues surrounding data ownership and storage.We give an overview here of the concerns
and challenges identified and discussed in this special issue.
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2 Data quality concerns in smartphone research

A frequentlymentioned concern about crowd sourced data is that it is problematic for research purposes. There
are concerns that crowd-sourced contributions can be done merely in jest; that participants can contribute
several times, or that participants donot read instructions, tomention just a few. Studies of the quality of crowd
sourced data indicate that these worries are not entirely justified. Lind et al. (2017) find that crowd sourced
analyses from paid volunteers is comparable to analyses produced by five research assistants, but that there is
variability across different types of tasks, andwithin groups of volunteers, Especially the complexity of the task
that the data comes from is central when determining validity of crowd-sourced data (Horn 2018; Shing et al.
2018). Quality of crowd sourced language data concerns primarily its reliability and ecological validity:
whether themethod provides results that are the same as those foundwith a differentmethod, andwhether the
properties of the data can be said to be equal, i.e. to a comparable standard of that of sound recordings, image
and video capturing techniques used in different methodologies.

The only previous consideration of comparability between outcomes of linguistic smartphone research
and that using othermethods is Leemann et al. (2016) who find that dialect judgements crowd sourcedwith the
smartphone-based Dialäkt Äpp correlate to a high degree with speech samples collected with traditional
dialectological methods. When it comes to properties of recordings made with smartphones De Decker and
Nycz (2011) concluded early on that iPhone recordings were usable to investigate vowel spaces, and compa-
rable in quality for this purpose to recordings made with traditional recording equipment.

In this special issue quality of the data collected is considered in some respect in all of the contributions.
When it comes to the standard of the sound recordingsmadewith smartphones,Miley et al. conclude that voice
recordings made in monitored experiments, i.e. not crowd sourced, with smartphones include less environ-
mental noise than those made with standard microphones. They further poses that smartphone recordings
might even be preferable to microphone recordings for clinical purposes. Importantly, she notes how new
makes of smartphones, and smartphone microphones, are manufactured all the time, and so she calls for
standardized acoustic tests that can be used to evaluate sound recordings, and their comparability, further. In
the studies that consider crowd sourced speech recordings, Hinskens et al., Hilton, and Leemann all note that
while a small proportion of the data is unusable (5–10% estimated by Leemann)most recordings are usable for
instrumental phonetic analyses, and, additionally, that crowd sourced data can serve the purpose of training
material for speech recognition developments.

When it comes to the reliability of the smartphone-based method, Hasse et al. conclude that the regional
distributions of morphosyntactic variants collected with their app Gschmöis correspond very neatly with
distributions previously identified in the Syntactic Atlas of Swiss German Dialects SADS (Bucheli Berger and
Glaser 2002). Chen & Meyers find that the experimental data collected with smartphones through the web
experiment Wordlikeness is comparable to that collected using traditional experimental software such as
E-prime. Britain&Blaxter consider automatically collected user-data in their paper and askwhethermeta-data
and reported dialect knowledge collected through a smartphone application (The English Dialects App)
correspond to data collected in a large web-based survey with meta data gathered through Google Analytics.
They find that the data looks very similar in the two collection modes, and argue that online surveys with
automatically gathered meta data is the modern version of the Labovian rapid anonymous surveying tech-
nique (Labov 1966).

3 Participant recruitment and retention in smartphone research

Another consideration to make when using smartphones in linguistic research, be it for data collection,
processing or analysis, is the sample of the population that is reached with the tool. Worldwide smartphone
ownership in 2020 is primarily found in the young and well-educated demographic of the population, and
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there are large differences between nation states.While 99%of adults below the age of 35 own a smartphone in
SouthKorea, for example, the proportion that does so inMexico is 66%. In the demographic older than 50 years
of age, less than half of the population own a smartphone in countries such as Canada, Italy, Japan and Poland
(Silver 2019). What is more, the figures above do not consider signal strength, and the affordability of data,
which are further restrictive factors that determine use of smartphones, beyond that of mere ownership.

The representation bias is something that is discussed at length in the contributions to this special issue.
Disproportionate ownership of smartphones across age groups is reflected in samples discussed in this issue:
many have a relatively high proportion of young respondents, as opposed to middle aged and older re-
spondents. A number of the studies also report a majority of female respondents (e.g. Gilles et al., Hilton and
Leemann). Furthermore, Gilles et al., Purschke and Leemann point out in their contributions that respondents’
intrinsic motivation to take part in scientific research is unequally distributed across populations. This is likely
to further contribute to a higher proportion of respondents with higher education levels participating in
research with smartphones applications.

Gamification is an approach that can be taken to create additional motivation for users to participate in,
as well as continue to use, web-based experiments and scientific studies. Games with a purpose, so-called
GWAPS, offer a relatively efficient way of gathering information online, if the user is sufficiently clear about
their role and their mission (Lafourcade et al. 2015). Leemann finds in the review of his smartphone-based
studies from the last decade that gamified tasks are by far the most successful at attracting users. In the
contribution about Lingscape Purschke emphasizes that gamification can also have an adverse effect on
scientific outcomes. He notes how a reward mechanism such as a high score or points system can interfere
with the goal of the researcher to create data sets that reflect the intrinsic motivations of a language
community.

Another challenge when sampling language data with smartphone applications is to reach all the
members of the speech community. Hasse et al. discusses how, compared to an interview setting, the simple
questionnaire inGschmöis is restrictive and respondents’ dialect and language learning histories are often lost
or incomplete. Gilles et al. discuss representation in their sample in the Schnëssen application and conclude
that through the relatively complicated tasks in the app, data from second language speakers and speakers of
contact varieties are missing. Hilton uses a picture naming task in the Stimmen app, as opposed to relying on
written language, to include more users with oral languages and respondents who do not want to rely on
written standards. Stimmen aims to diminish the role of a majority language for the users and actively
encourages users to make recordings in more languages than their first. Hilton reports that while recordings in
as many as 36 languages is possible, only a handful of users have recorded bilingually, i.e. in more than one
language.

A possible approach to reach a wider audience than that possible with smartphones is to rely on web-
based, rather than smartphone-based, applications. Web applications made with smartphone browser
compatibility have the value of reaching users of computers with Internet access, which generally includes
more people than those with smartphone access (OECD 2020). In this special issue Britain & Blaxter, and Chen
& Meyers, report results collected through web applications, and Leemann, and Hilton, both argue in their
contributions that future projects should consider whether web-based applications can be used, before
starting the relatively costly endeavor of creating a smartphone application. Chen & Meyers indicate that
participant retention could be more difficult in projects using web applications than in projects using native
smartphone applications. Only one in five participants completed the entire experiment in theirWordlikeness
study.

However, retention of participants is a problem also in other studies presented in this issue. Purschke and
Hasse et al. note how it is difficult to keep users engaged longer than an initial short period of time. Suggestions
to retain participants for the studies conducted using smartphones include regularly updating the applica-
tions, creating social media communities with updates that the participants can join, or to increase the use of
gamification features.
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4 (Data) ownership and storage concerns in smartphone research

One of the most successful ways to draw participants’ attention to smartphone-based research projects is to
seek collaboration with a media partner. Britain & Blaxter, Gilles et al., Hilton, and Leemann all note in their
contributions to this issue how a media partner significantly increases visibility and user-base for crowd
sourcing projects. However, such collaborations can come with pitfalls, especially with regards to application
design and eventual data ownership. Hinskens et al. give an overview of the Sprekend Nederland project, a
project initiated by the Dutch public broadcaster NTR. With its immense possibilities for visibility and pro-
motion the value of a national media partner is obvious. Sprekend Nederland predictably collected some 17
million answers to questions in their questionnaire and attitude study. Hinskens et al. report, however, that
production goals and deadlines influence the design and timing of collaborative projects, and that the focus of
the project might have resulted in more standard-like speech than that another methodology may have
elicited. Possibly more problematic, however, is that a media partner who owns a project could also raise
ownership concerns over the data collected.

Ownership and access to the data is a concern raised by many of the contributions here. For many of the
contributions the academic institution becomes the owner of the data collected. This is the case for Lin-
guaSnapp, presented in Matras & Gaiser’s contribution, for example, where the University of Manchester has
ownership of the data collected. Some studies share their data and procedures in open access databases. All
the speech recordings collected with Stimmen, for example, are instantly made available through the project
home page stimmen.nl. Similarly, Chen&Meyers aimwith theirWordlikeness database is to provide a platform
where researchers can consult each other’s data and thus create large scale comparative analyses. Purschke’s
Lingscape project is committed to transparent practices at every level of the research project. Yet, also he raises
an ownership-related concern that all smartphone-based projects must consider: namely that the program-
ming of applications and the web site front ends are generally done by a commercial partner, such as a web-
design or app-design company. The actual code used for the creation of the smartphone tools, then, is
generally not for researchers to share widely.

Another, complex, data issue in smartphone research that appears to be a long-term one is application
maintenance anddata storage. Leemannnotes how the largest cost involved in smartphone-based projects can
be the regular maintenance that is needed to have them function with the regular iOS and Android updates.
Hilton points out that whilst the data collected through the Stimmen app is open access, the costs for data
storage with her home institution is only covered for the total of 10 years. Purschke further adds that there are
financial costs involved with the development of the project and its implementation, but also with meeting
open access demands for storage, as well as for reporting of research.1

5 Ethical considerations in smartphone research

The final challenges we consider in this introductory chapter are those that concern ethics. All linguistic
researchers have to make ethical considerations, and smartphone researchers are none the different. Yet, the
ethical considerations in smartphone-based research are somewhat distinctive. Smartphones can record two
types of data about its user: there is data that a person chooses to report, through applications built specifically
for the purpose of the research, and data that is tracked automatically by the device (cf. Kaufmann 2019). In
Europe the General Data Protection Regulation (GDPR) (European Parliament and the Council of the European
Union 2016) has set restrictions, on top of those imposed by any national legislation, on the information that
may be collected, stored and shared concerning human subjects in web-based research. One of the most

1 It should be noted here that network organisations such as CLARIN and META-SHARE have resources to make long-term storage
of language resources possible for many European institutions and researchers.
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important guidelines is the minimization clause that asks researchers to only collect and store data that is
necessary to answer their research questions. That means that in many cases, the collection and storage of the
data that is automatically tracked by the device, such as the device’s GPS location, is deemed as unethical,
unless it is necessary information for answering the research questions at hand.

The studies in this special issue all provide somediscussion of ethical considerations taken in smartphone-
based research. The studies have divergent concerns, however. Investigations of linguistic landscapes have,
for instance, quite specific challenges concerning image data. Matras and Gaiser discuss how they have opted
for registered users for their application LinguaSnapp. The users undergo some training before using the
application. The project depends on identifiable information, such as car registration plates and human faces,
being removed from images before uploading. Furthermore, images are only shared for research purposeswith
other, registered, users. Purschke discusses how Lingscape, also a linguistic landscape tool, has opted tomake
its users anonymous, which again has consequences for possibilities to motivate and retain people. The
approach minimizes the adjustments to data that must be done to upheld privacy, however. Finally, in the
contribution byMiley et al. the difficulty in ensuring user’s privacy is discussed. The use of smartphones in the
recording of voices for clinical purposes can be highly problematic in that respect. The authors suggest that
future work using smartphones could consider extracting acoustic parameters without storing the raw data
itself, as a possible solution.

6 Where does the future take us?

On the topic of future work the opportunities for smartphone-based research are immense. With the right
customization there are vast possibilities for community engagement, opportunities for mapping highly
complex, or superdiverse, multilingual contexts, and for making questions concerning language part of the
daily reality of smartphone users through augmented reality. We identify here some timely developments that
we see in the field of smartphone linguistics.

First off, themicrophones built in to smartphones already provide recordings of great quality, and cameras
evolve as rapidly. The opportunities for the field of clinical linguistics to monitor the properties of voices and
faces through smartphones are extensive. A timely question concerns whether there are properties of our
voices that can give away signs of neurological conditions, or even, whether there are certain voice charac-
teristics that are associated with particular viral infections.

In the last decades, a development can be seen towards a democratization of the scientific endeavor
through an increase in participatory research. Citizen science means engaging communities in different,
or all, steps of scientific studies, as co-creators of research questions, as collectors of data, as data
analysts, or as teachers or disseminators of results (cf. Bonney et al. 2016). While smartphones are not
citizen science tools as such, their many opportunities for customization means they can easily be used
for collaboration between the academic and the public researcher. The opportunities for data collection
is dwelled upon at large in this special issue, but there are also further opportunities for joint work in
understanding the data that has been collected, processing it, and in education, or the outreach stages,
of research projects.

In the future augmented reality and eventually tools that display, or even place us in, a virtual reality will
become commonplace. The possibilities for generating different social situations and physical environments
for users of such tools can lead to a revolution in social sciences research. Research of contextual variation of
language, (virtual) conversation analysis, and the effects of cues from our surroundings on language
perception will see an array of new opportunities. Virtual reality tools that are standalone, or that can be
connected to smartphones and computers, may also provide a haven for research done in a remote capacity
due to the restrictions to travel and close contact for fears of viruses.
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