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Abstract

The Graphical User Interface (GUI) is increasingly becoming the focus of developers and testers. A well-designed,
defect-free interface can significantly affect whether the application functions properly and provides a satisfying
user experience. In particular, in the era of smartphones with varying screen sizes and operating systems, mobile
developers and testers are increasingly developing and using interface tests. This article aims to characterize the
practical landscape of Mobile GUI testing by analyzing discussions among practitioners across six Stack Exchange
communities, identifying the main challenges, tools, and platform-specific differences reported by developers and
testers. To achieve this goal, we collected and filtered data from Stack Exchange Data Dumps covering the years
2012 to 2023, combining automated keyword-based filtering with manual validation by three independent analysts,
resulting in 714 posts and 203 comments for analysis. The yielded findings show that the main challenges are de-
vice compatibility, unexpected Ul interference, and limitations in automation tools. Appium emerges as the most
prevalent tool, mentioned in over 40% of analyzed posts, while platform-specific frameworks such as Espresso and
UI Automator (Android) and XCTest and XCode UI Test (iOS) are also widely discussed. The results also show
that Android offers greater testing flexibility, whereas iOS imposes stricter restrictions that require additional con-
figuration. This study provides a practitioner-driven synthesis of real-world Mobile GUI testing practices, shedding
light on the main trends and practices developed by the community.
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1 Introduction

The practice of GUI testing is gaining popularity and becom-
ing a focus for developers and testers, as interacting with
the interface is essential to determine whether an application
works properly (Bryce et al., 2010; Chaudhary and Sangwan,
2016; Genc-Nayebi and Abran, 2017; Herbold and Harms,
2013; Junior et al., 2021; Lientz et al., 1978). GUI testing en-
compasses multiple techniques, either manual or automated,
focused on performance, usability, and other aspects (Mao
et al., 2016; Mazuera-Rozo et al., 2020; Memon et al., 2001;
Palomba et al., 2019; Yuan and Memon, 2007, 2009). In the
era of smartphones with different screen sizes and operating
systems, mobile developers and testers increasingly rely on
interface tests to ensure software quality. Despite these ef-
forts, bugs are still misclassified (Anvik et al., 2006; Junior
et al., 2021; Kanwal and Maqgbool, 2012; Nascimento et al.,
2024; Xuan et al., 2012; Zubrow, 2009), including user inter-
face bugs, still appear and can negatively affect software per-
formance (Aranda and Venolia, 2009; Bernardi et al., 2012;
Cavalcanti et al., 2014; Herzig et al., 2013). An inaccurate or
unfeasible reproduction of reported Ul defects can delay soft-
ware delivery (Aranda and Venolia, 2009; Bettenburg et al.,
2007, 2008; Kanwal and Magbool, 2012; Kim and White-
head, 2006; Rajlich, 2014), and the possibility of introducing
new bugs should be carefully avoided (Bernardi et al., 2012;
Kim and Whitehead, 2006; Mockus, 2010).

Stack Exchange communities are online spaces widely
used by developers to seek help or assist others. They repre-

sent a valuable source for identifying trends and real-world
practices in software development (Gomes et al., 2022; Mar-
tins et al., 2023; Posnett et al., 2012; Rosen and Shihab, 2016;
Tahir et al., 2020). Online forums serve as a bridge between
academic research and daily practice, as researchers are of-
ten separated from the practical application of technologies,
and gray literature helps fill that gap.

Our analysis of the literature reveals a significant lack of
systematically organized knowledge regarding the practices,
tools, and challenges discussed by testing practitioners in
their daily work (Arnatovich et al., 2016; Mahmood et al.,
2014; Wu et al., 2016; Zein et al., 2016). This overall lack
of synthesis in the literature may contribute to a disconnect
between academic research and industrial practice in the con-
text of Mobile GUI testing. Furthermore, a lack of visibility
into peer practices for addressing testing challenges may re-
duce the efficiency of mobile GUI testing. As a result, testing
activities may take longer and yield less effective outcomes,
potentially impacting the overall quality and user experience
of mobile applications.

To address this gap, this work aims to illustrate the prac-
tical landscape of Mobile GUI testing by analyzing discus-
sions among practitioners across six Stack Exchange com-
munities and identifying the main challenges, tools, and
platform-specific differences reported by developers and
testers. Specifically, the study investigates: (i) the main chal-
lenges and problems faced in mobile GUI testing (RQ1), (ii)
the testing methods and tools discussed and adopted by prac-
titioners (RQ2), and (iii) whether GUI testing methods differ
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between the Android and iOS platforms (RQ3).

To achieve this objective, we performed an empirical
study using the official Stack Exchange Data Dumps, cov-
ering data from 2012 to 2023. The methodology comprised
four phases: selection of six relevant Stack Exchange repos-
itories; automated content filtering using keyword-based
Python scripts; manual analysis of the filtered posts and com-
ments by three independent analysts; and qualitative data
analysis of the validated content. In total, over one million
posts and 1.7 million comments were processed, resulting in
714 posts and 203 comments that met our inclusion criteria
after manual validation.

Our findings reveal that the main challenges in mobile
GUI testing stem from device compatibility, unexpected Ul
interference, and limitations in test automation tools. Ap-
pium emerges as the dominant tool across both platforms,
mentioned in over 40% of all analyzed posts and comments.
At the same time, native frameworks such as Espresso and
UI Automator are preferred for Android, and XCTest and
XCode Ul Test for i0OS. The analysis also shows that testing
on Android is generally more flexible, whereas iOS imposes
stricter restrictions that require additional configuration ef-
forts. This article contributes to the literature by providing a
practitioner-driven synthesis of the community discussion on
Mobile GUI testing, focusing on real-world challenges, tools,
and platform-specific differences that have not yet been sys-
tematically documented.

The remainder of this article is organized as follows. Sec-
tion 2 presents the background on Mobile GUI testing and the
Stack Exchange platform. Section 3 details the methodology,
including the research questions, data collection, filtering,
and analysis procedures. Section 4 presents the results orga-
nized by research question. Section 5 discusses the findings
and their implications for practitioners and researchers. Sec-
tion 6 discusses related work and positions our study within
the existing literature. Section 7 addresses threats to validity,
and Section 8 concludes the article with final remarks and
directions for future work.

2 Background

This section outlines the core concepts relevant to this study.
Section 2.1 presents an overview of Mobile GUI testing,
covering its role in the software development lifecycle, the
main testing approaches and tools adopted in mobile envi-
ronments, and the growing relevance of this practice given
the diversity of devices and platforms on the market. Section
2.2 introduces the Stack Exchange platform, describing its
structure, community dynamics, and its suitability as a data
source for investigating how practitioners discuss and share
knowledge about Mobile GUI testing in practice.

2.1 Mobile GUI Testing

Software testing is an essential part of the software develop-
ment cycle and is also one of its most challenging aspects
(Alomar et al., 2021; Farley, 2021). Over the years, numer-
ous approaches and tools have been developed to enhance
the effectiveness, efficiency, and practicality of the testing
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process across various aspects of software (Choi et al., 2013;
Lietal., 2014; McMinn, 2011). Most of an app’s code is built
with the User Interface in mind, making testing a necessary
phase in software development (Mahajan and Shneiderman,
1997; Memon, 2002; Myers, 1995). This activity can signif-
icantly enhance the overall quality of the software (Harrold,
2000; McConnell, 1996).

One of these aspects is the Graphical User Interface (GUI),
which serves as the primary point of interaction between
users and software. As the main medium through which users
interact with an application, the GUI plays a critical role
in shaping the overall user experience (Bryce et al., 2010;
Chaudhary and Sangwan, 2016; Herbold and Harms, 2013).

GUI testing encompasses a variety of approaches, includ-
ing functional, usability, and automated testing (Nie et al.,
2023). GUI testing tools and techniques have evolved con-
siderably and are now widely used (Amalfitano et al., 2014;
Azim and Neamtiu, 2013; Deng et al., 2017; Sadeghi et al.,
2017). A wide range of tools, such as Espresso, UlAutomator,
and Appium, support the automation of testing activities in
mobile applications. In mobile software development, GUI
testing has become increasingly relevant as mobile devices
continue to dominate the market. As mobile devices continue
to dominate the market, ensuring the quality and consistency
of graphical user interfaces across heterogeneous environ-
ments has become a critical concern (Adamo et al., 2018;
Song et al., 2017; Su et al., 2017).

As the Mobile GUI Testing landscape continues to evolve
with the introduction of new tools and approaches, the avail-
ability of accessible and consolidated knowledge becomes
increasingly important.

2.2 Stack Exchange

Stack Exchange, a collection of online forums often focused
on technology, provides a valuable space for knowledge shar-
ing (Gomes et al., 2022; Posnett et al., 2012; Tahir et al.,
2020). It was created in 2008 when other technology forums
suffered from poor moderation and undesired paywalls. It
started as Stack Overflow, a general forum for all things
programming-related, but it soon expanded into many dif-
ferent and more focused forums. Nowadays, it boasts over
11 million registered users and over 7 million posts made,
including questions and answers. Users frequently seek as-
sistance concerning software development, and more ex-
perienced users offer guidance through answers and com-
ments. Although Mobile GUI testing does not have a dedi-
cated Stack Exchange forum, information on the subject can
be found across several development-focused sub-forums.
Therefore, synthesizing and analyzing the dispersed knowl-
edge on Mobile GUI testing from these forums could provide
valuable insights for beginners and professionals in Quality
Assurance.

2.3 Mobile GUI Testing

Mobile GUI testing lies at the intersection of several foun-
dational concepts in software engineering. To contextualize
the scope and challenges of this practice, this subsection pro-
gressively introduces the key topics that underpin it. It be-
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gins with software testing as a broad discipline, then narrows
the focus to the role of graphical user interfaces in modern
software systems, followed by the challenges associated with
testing these interfaces. Finally, it discusses the particulari-
ties that emerge when GUI testing is applied to mobile plat-
forms.

2.3.1 Software Testing

Software testing is an indispensable part of the software de-
velopment lifecycle and one of its most challenging aspects
(Alomar et al., 2021; Farley, 2021). It encompasses a set of
activities aimed at evaluating and improving the quality of
software products by verifying that they function correctly,
meet specified requirements, and are free from critical de-
fects (ISO/IEC/IEEE, 2022).

Over the years, numerous approaches and tools have been
developed to enhance the effectiveness, efficiency, and prac-
ticality of testing, ranging from unit and integration testing to
system-level and acceptance testing (Li et al., 2014; McMinn,
2011). The importance of testing is well-established in the
literature: defects identified late in the development cycle
are significantly more costly to fix than those caught early
(Boehm, 1981), and inadequate testing can lead to system
failures with severe financial and operational consequences
(Tassey, 2002).

Testing can be broadly classified into functional and
non-functional categories. Functional testing verifies that
the software behaves according to its specifications, while
non-functional testing evaluates attributes such as perfor-
mance, usability, security, and reliability (Ammann and Of-
futt, 2016). Within these categories, testing can be performed
manually or through automated techniques, the latter becom-
ing increasingly prevalent with the adoption of Agile and De-
vOps practices that demand continuous integration and con-
tinuous testing (Humble and Farley, 2010).

2.3.2 Graphical User Interface (GUI)

A Graphical User Interface (GUI) is the visual layer through
which users interact with a software system, replacing
command-line interactions with graphical elements such
as windows, buttons, text fields, menus, and icons (My-
ers, 1995). GUIs have become the dominant paradigm for
human-computer interaction, as they allow users to perform
complex operations through intuitive visual representations
rather than memorizing textual commands (Mahajan and
Shneiderman, 1997).

Most modern software applications are built with the user
interface as a central component: it’s estimated that a substan-
tial portion of an application’s code is dedicated to the pre-
sentation layer (Mahajan and Shneiderman, 1997; Memon,
2002). The quality of the GUI directly affects the overall user
experience, making it a critical factor in the success or fail-
ure of a software product (Bryce et al., 2010; Chaudhary and
Sangwan, 2016; Herbold and Harms, 2013).

A GUI receives user events, such as mouse clicks, key-
board input, touch gestures, selections, and translates them
into operations that modify the application’s state (Banerjee
etal., 2013). This event-driven nature introduces unique chal-
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lenges for software quality assurance, as the number of possi-
ble event sequences grows combinatorially, making exhaus-
tive testing infeasible (Memon et al., 2001).

2.3.3 Mobile GUI Testing

In the mobile domain, GUI testing has become particularly
relevant and is gaining in both importance and complexity.
Global smartphone shipments reached approximately 1.26
billion units in 2025 (International Data Corporation (IDC),
2025), and mobile devices continue to dominate internet traf-
fic. The proliferation of devices with different screen sizes,
resolutions, hardware capabilities, and operating system ver-
sions makes GUI testing in mobile platforms significantly
more challenging than in traditional desktop environments
(Adamo et al., 2018; Song et al., 2017; Su et al., 2017).

Mobile GUI testing inherits the general challenges of GUI
testing but adds several platform-specific dimensions. The
coexistence of thousands of device models with varying
screen densities, aspect ratios, and OS versions is one of
the most frequently reported difficulties (Nie et al., 2023;
Zein et al., 2016). Mobile applications must also handle in-
terruptions such as incoming calls, notifications, and permis-
sion dialogs, which can unexpectedly alter the application’s
state during test execution (Arnatovich and Wang, 2018).
Moreover, mobile-specific interactions such as multi-touch
gestures, device rotation, and sensor-based input (GPS, ac-
celerometer) require specialized testing strategies that go be-
yond traditional GUI testing approaches (Mahmood et al.,
2014; Wu et al., 2016).

The tooling landscape for mobile GUI testing is di-
verse and platform-dependent. For Android, the most widely
adopted tools include Espresso, Google’s native Ul test-
ing framework that synchronizes tests with the applica-
tion’s main thread for reliable execution, and UI Automator,
which enables testing across multiple applications and sys-
tem UI components (Nie et al., 2023). For i0S, XCTest and
XCUITest, integrated within Apple’s Xcode environment,
serve as the primary frameworks for Ul test automation. Ap-
pium, an open-source cross-platform tool that extends the Se-
lenium WebDriver protocol to mobile platforms, is widely
used for teams that need to maintain test suites across both
Android and i0S (Amalfitano et al., 2017; Arnatovich and
Wang, 2018).

Recent systematic mapping studies have confirmed that
model-based testing is the most common research approach
in mobile GUI testing. That test case generation and auto-
mated exploration remain the most active research topics
(Kousar and Javed, 2025; Nie et al., 2023). With the grow-
ing number of testers entering the field of Mobile GUI Test-
ing and the continuous development of new testing tools and
techniques, accessible, organized information on real-world
practices is crucial for both practitioners and researchers.

3 Methodology

Despite the acknowledged importance of Mobile GUI test-
ing, a significant knowledge gap regarding it remains. To ad-
dress this gap in the literature, our work reports on the results
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Figure 1. Overview of the study design workflow.

of an empirical study aimed at characterizing the practical
landscape of Mobile GUI and Ul testing by analyzing discus-
sions among practitioners in Stack Exchange communities.

3.1 Research questions

Our research tackles the following research questions (RQs):
RQ1. What are the main challenges and problems

when using GUI Testing in mobile-based systems re-

ported by testers and developers in Stack Exchange?

This RQ aims to identify the challenges and issues in mo-
bile GUI testing discussed in posts and comments written
by testers and developers. The challenges and issues were
grouped by subject field so that the trends they display, which
are common to different repositories and applications of mo-
bile GUI testing, would seem clear.

RQ2. What mobile GUI testing methods do user testers
report on the Stack Exchange forums?

This RQ investigates many of the approaches discussed
and highlights the main tools and techniques used in the mo-
bile GUI testing community, reported by testers and devel-
opers in the Stack Exchange discussions. The objective of
the question is to determine which UI testing methods pro-
fessionals use daily and the reasoning behind the use.

RQ3. Do GUI testing methods differ for the most
widely used mobile platforms on the market?

This RQ aims to investigate GUI testing methods and pro-
cesses on the leading mobile platforms, i0OS and Android.
The focus of this study is to classify the most commonly used
methods on each platform and to highlight the differences re-
ported by users in POSTS and comments on Stack Exchange.
Mobile development for Android and iOS is heterogeneous
by nature, and avoiding this distinction in this study risks
yielding data that is not representative of reality.

Figure 1 shows the methodology employed in the study,
containing the following main steps of experiment: (A) Se-
lection of Stack Exchange repositories, (B) Automatic con-
tent filtering, (C) Manual analysis of posts and comments,
and (D) Data analysis.

3.2 Study design

The study was conducted in four sequential phases (Figure
1), including selection of Stack Exchange repositories, au-

tomatic content filtering, manual analysis of posts and com-
ments, and data analysis.

A) Selection of Stack Exchange repositories:

This study uses an official Stack Exchange Data Dump'
provided by Stack Exchange, which stores data from 2012
to 2023, to retrieve posts and comments on Mobile GUI Test-
ing reported by testers and developers. The Stack Exchange
Data Dump provides extensive data on discussions covering
various topics across the Stack Exchange network over time.

We categorize them into mobile repositories and general
repositories, as follows:

Mobile repositories

+ Android®: A Stack Exchange forum for Android oper-
ating system users.

+ Apple’: A Stack Exchange forum for questions about
Apple hardware and software.

+ Windows Phone*: A Stack Exchange forum for Win-
dows Mobile enthusiasts and power users.

The selection of Stack Exchange repositories followed a
purposive sampling strategy guided by two complementary
criteria: (1) topical relevance to mobile development and test-
ing, and (2) coverage of distinct practitioner perspectives that
could collectively provide a comprehensive view of mobile
GUI testing discussions. Rather than limiting the study to a
single forum, we deliberately selected repositories that cap-
ture different facets of the mobile GUI testing ecosystem,
from platform-specific user communities to specialized qual-
ity assurance forums. The repositories were divided into two
groups based on their primary scope. The first group com-
prises mobile-specific repositories. The Android forum was
selected because Android holds approximately 72% of the
global mobile operating system market share, making it the
most widely used mobile platform and, consequently, the one
with the largest base of developers and testers facing GUI-
related challenges. The Apple forum was included to cap-
ture the i10S perspective, as iOS accounts for roughly 27%
of the global market and presents distinct testing challenges
due to Apple’s stricter development policies and more con-
trolled ecosystem. The Windows Phone forum was included

! Available at https://archive.org/details/stackexchange

2 Available at https://android.stackexchange.com/

3 Available at https:/apple.stackexchange.com/

4 Available at https://windowsphone.stackexchange.com/tour
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to ensure coverage of a third mobile platform that, although
discontinued, was active during the period covered by the
data dump (2012-2023) and could reveal historical testing
practices from a different ecosystem. The second group com-
prises general repositories selected for their thematic connec-
tion to software testing and user interface quality. The SQA
(Software Quality Assurance and Testing) forum is the only
Stack Exchange community explicitly dedicated to software
testing professionals, automation engineers, and quality as-
surance experts, making it the most directly relevant general
repository for our study. This relevance is reflected in our
data: SQA contributed the vast majority of filtered posts (701
out of 842, 83.3%) and comments (189 out of 242, 78.1%),
confirming its central role as a hub for testing-related discus-
sions. The Software Engineering forum was included be-
cause testing is an integral part of the software engineering
lifecycle, and broader architectural or methodological discus-
sions in this forum may touch upon mobile UI testing con-
cerns that do not surface in tool-specific communities. The
Code Review forum was selected because its peer-review
format encourages users to share and discuss actual test code,
thereby revealing practical patterns in how mobile GUI tests
are written and structured. Finally, the UX (User Experience)
forum was considered due to the strong conceptual relation-
ship between user interface design and GUI testing. How-
ever, UX practitioners may not write test scripts; their discus-
sions of interface usability, interaction patterns, and visual
consistency are closely aligned with what GUI tests aim to
verify. It is worth noting that UX ultimately yielded no posts
after manual filtering, a relevant finding indicating that GUI
testing discussions are not prominent in the UX design com-
munity despite the conceptual overlap.

General repositories

+ Code Review’: A Stack Exchange forum for peer re-
view code. It’s part of Q&A Stack Exchange sites and
helps developers improve programming skills.

+ Software Engineering®: A Stack Exchange forum for
professionals, academics, and students to discuss soft-
ware engineering subjects. It’s part of Q&A Stack Ex-
change sites.

» SQA’: A Stack Exchange forum for software qual-
ity control experts, automation engineers, and software
testers. It’s part of Q&A Stack Exchange sites.

+ UX8: A Stack Exchange forum for User Experience De-
signers and Human-Computer Interaction research. It’s
part of Q&A Stack Exchange sites.

The Android, Apple, and Windows Phone repositories
were chosen so instances of the use of different tools and
methods available on each platform would be found, their
data assisting in answering RQ3. Testing is a big part of the
Software Engineering process, so the Software Engineering
forum could have valuable insights when applying the mo-
bile UI filters. The same applies to the SQA repository. In

5 Available at https:/codereview.stackexchange.com/

6 Available at https:/softwareengineering stackexchange.com/
7 Available at https:/sqa.stackexchange.com/

8 Available at https://ux.stackexchange.com/
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Code review, users’ answers are often helpful, and code re-
lated to mobile GUI testing is likely to be submitted. UI and
GUI are essential parts of the UX; not only that, but many
UX developers work in the mobile field, so the UX repository
was also considered for the probability of having insights into
mobile UI testing.

The Stack Exchange data dumps are in XML format, so the
files were saved on computers for later automatic processing,
which filtered relevant or potential posts and comments for
the study. In total, 1.061.107 posts and 1.747.350 comments
went through the filtering process.

B) Automatic content filtering:

This study phase involved automatically and algorithmi-
cally analyzing posts from all previously listed Stack Ex-
change repositories. Since the data dumps are XML files,
we created integrated Python scripts to handle tasks of read-
ing, pre-processing, filtering, and saving potential posts and
comments. We used the XML file reading library for Python,
xml.dom, which has the minidom class for reading the XML
files. The keywords used to filter the posts were selected
based on prominent terms in the GUI testing literature and a
pilot analysis of relevant posts (Junior and Machado, 2020).

Inside the algorithms, we created two separate scripts for
reading posts and comments since the XML tags for posts
and comments have different attributes for reading, as shown
in Figure 2 (a), Figure 2 (b), and Figure 2 (c). Question-type
posts have an attribute called PostTypeld with a value of 1, a
title, and a description. Answer-type posts have a PostTypeld
with a value of 2 and only a description, with no title. Com-
ments do not have a title and only have the 7ext tag as text
output.

The script followed the filters in Table 4. Separate filters
for general repositories were used, as filtering with generic
keywords from the subject field, such as “GUI Testing”, “UI
Testing”, and others, returned posts and comments related
to GUI and UI Testing platforms, such as Web and Desktop.
The study focuses on Mobile UI Testing, so we limited the
scope by filtering for general Stack Exchange sites using Fil-
ter 02. The more general filter was used for Stack Exchange
sites focused on mobile (Filter 01).

The algorithm functions by reading the Posts.xml file fol-
lowing the analyzing_posts.py script and the Comments.xml
files with the analyzing comments.py script. The script uses
threads to process the posts. One thread is created to ana-
lyze the posts, and another to analyze the comments from
each previously specified Stack Exchange site. Thus, using
the XML.dom library, the PostTypeld, Title, and Body tags
are extracted first when the posts file is read. The PostTypeld
will determine the type of Post and whether it will have a title.
Thus, once the post type has been defined, the Body and Ti-
tle, when present, will be sent to the filtering script. A score
is added at the first occurrence of any term related to Mobile
GUI Testing in the list. We selected all posts with score > 0;
that is, whenever any Mobile GUI Testing terms appeared,
the post was selected and saved to a CSV in processed data
folder, named PostsProcessed.csv.

For comments, the logic followed the analysis through
the content of the XML Text tag. Selected comments were
also saved to a .csv file in the processed data folder, named
CommentsProcessed.csv. The selection of posts with a score
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Figure 2. Visual representation of (a) POST Question, (b) POST Answer, and (¢) Comment on the SQA Stack Exchange web.

above 0 was chosen considering that a manual analysis would
be required at some point. Since our objective aimed to gen-
eralize data included on those forums, it was important that
the automatic filter could find the largest number of posts re-
lated to UI testing as possible. The choice for selecting any
posts or comments with a score above 0 could lead to some
false positives, like matches with the word “espresso” being
related to coffee and not to the testing tool with that name,
but we prioritized completeness and decided to deal with the
false positives in the manual phase of filtering.

The results and amount of filtering can be found in Tables
1, 2, and also in the supplementary material®. The results are
in the processed data folder with the .csv files, and all posts
and comments were filtered in the first phase using the auto-
mated script. Around 0.08% of all posts were filtered in this
phase and 0.014% of all comments. After automated filter-
ing, the study moved on to manually analyzing the posts and
comments filtered by the algorithm. Below, we detail how
this manual filtering of the results was carried out, as well as
the discussions and the inclusion and exclusion criteria.

Table 1. Number of posts after applying automatic and manual fil-
tering phases.

Posts (#) Posts filtered Posts filtered
automatically (#) manually (#)
Android 129,815 24 12
Apple 322,218 41 9
Code 202,105 38 7
Review
Software 4 066 30 7
Engineering
SQA 37,379 701 679
UX 118,115 8 0

Table 2. Number of comments after applying automatic and man-
ual filtering phases.

Comments filtered Comments filtered
Comments (#)

automatically (#) manually (#)
Android 176,703 11 9
Apple 465,947 15 5
Code
X 344,670 3 1
Review
Software 543,176 19 3
Engineering
SQA 39,458 189 185
UX 167,925 5 0

We acknowledge that the “score > 0” threshold introduced

9 Available at https:/figshare.com/s/9bd2320f75f7 1b6ebal 1

ity (reading and writing code)

ion skills

(b)
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a considerable number of false positives into the automati-
cally filtered dataset. For instance, the keyword “Espresso”
matched posts discussing the coffee beverage rather than
the Android testing framework of the same name. Similarly,
generic terms such as “UI test” occasionally matched posts
about desktop or web UI testing rather than mobile-specific
discussions. The extent of this issue is reflected in the man-
ual filtering rates: approximately 84.8% of the automatically
filtered posts and 83.9% of the automatically filtered com-
ments were excluded during the manual analysis phase (Ta-
bles 1 and 2), confirming that the automated filter produced
a high volume of false positives that required human judg-
ment to resolve. This two-phase filtering design, combining
a high-recall automated filter with a high-precision manual
review, was intentional. A more restrictive automated filter
(e.g., requiring a score > 1 or using compound keyword ex-
pressions) would have reduced the number of false positives,
but at the risk of missing relevant discussions that mention
only a single keyword. Given that our study aims to provide
a comprehensive characterization of mobile GUI testing dis-
cussions, we decided to invest additional effort in manual
filtering rather than risk excluding relevant content at the au-
tomated stage.

The analysis of excluded items confirmed that the key-
word espresso” was the primary source of false positives,
triggering 45 out of 56 exclusions (80.4%). In these cases,
the term referred to the HTC Espresso phone model, coffee-
related discussions, or the macOS dictionary entry for the
word, rather than the Android testing framework. Other false
positive triggers included Ul test” (7 cases, where the discus-
sion referred to desktop or web UI testing) and “ADB” (6
cases, where the tool was used for device management pur-
poses unrelated to GUI testing).

To further illustrate the nature of the false positives cap-
tured by the automated filter, Table 3 presents examples of
posts that matched the keyword filters but were excluded dur-
ing the manual analysis phase.

C) Manual analysis of posts and comments:

After the automated filtering phase, we manually analyzed
the Posts and Comments selected by the algorithm. The idea
was to validate their content and ensure that they fit our study.
Three people performed the analysis of the selected posts and
comments. Our analysts would thoroughly analyze the CSV
files generated in the previous step, and by reading each line
that represented a comment or a post, they would determine
whether it fit our inclusion criteria in the study. Each file
would be reviewed by two different analysts, and if there was
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Table 3. Examples of false positives captured by the automated key-
word filter.

Reason for exclusion

Post refers to the HTC Espresso phone
model, not the Android testing frame-
work.

Post mentions a “USB espresso ma-
chine” in a humorous context, unrelated
to testing.

Post discusses the spelling of the word
“espresso” in the macOS dictionary, not
the testing tool.

Post discusses flashing a custom ROM
on a Galaxy Tab, with no relation to
GUI testing.

Keyword
“Espresso”

“Espresso”

“Espresso”

“UI test”

a disagreement between them about any inclusion, a third an-
alyst who had an overview of the process would come and
analyze the post or comment for his decision on whether to
include it or not.

Finally, the three analysts would collaboratively determine
the verdict. Although no formal inter-rater agreement met-
ric was computed, independent dual review followed by con-
sensus resolution helped ensure the reliability of the classi-
fication process. The inclusion and exclusion criteria were
guided by the keywords and the context presented in the mes-
sage. The inclusion and exclusion criteria for Posts and Com-
ments used by the reviewers are described below, INCL rep-
resenting the Inclusion criteria and EXCL representing the
Exclusion Criteria:

Inclusion Criteria

* (INCL A) Posts (Questions and answers) and Comments
that have discussions related to the keywords presented
in Table 4;

* (INCL B) Posts (Questions and answers) and Comments
related to challenges and problems reported in GUI or
UI Testing in mobile systems

* (INCL C) Posts (Questions and answers) and Comments
related to GUI or Ul testing methods reported by testers
and developers

* (INCL D) Posts (Questions and answers) and Comments
related to tools and methods included in our filters on
Table 4 or new tools and methods used by testers and
developers of the most widely used mobile platforms
on the market.

Exclusion Criteria

* (EXCL A) Posts (Questions and answers) and Com-
ments not written in English

* (EXCL B) Posts (Questions and answers) and Com-
ments that do not have discussions semantically related
to the topics and keywords presented in Table 4;

* (EXCL C) Posts (questions and answers) and comments
that do not relate to challenges and issues reported in
GUI or UI testing on mobile systems

* (EXCL D) Posts (questions and answers) and comments
that do not feature GUI or UI testing methods reported
by testers and developers

Example of Included Post:
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Table 4. Filters are used to automatically process and select posts
and comments on Stack Exchange mobile and general sites.

Mobile Stack Exchange sites  General Stack Exchange sites

(Filter 01) (Filter 02)
“GUI testing”,
“UI testing”, “Mobile UI testing”,

“User Interface testing”,
“Automated UI testing”,

“Mobile app testing”
“End-to-End testing”,

Subject “GUI test”, “End-to-End test”,
“UI test”, “Mobile UI test”,
“user interface test”, “Mobile app test”
“automated ui test”
“End-to-End test”,
Main types w Mob}le Ul test . “Android UI testing”,
of « M0b¥le app test % “i0S Ul testing”,
GUI testing Ar'ldr01d Ul tgstlng ’ “golden test”
“i0S UI testing”,
“golden test”
“Appium”, “Appium”,
Main tools “Espresso”, “Espresso”,
“XCUITest” “XCUITest”

“Allow USB debugging” keeps on popping up

We are doing automation testing on mobile devices
with Appium, but the testing fails because of the
popup “Allow USB debugging?” even though the
device is already connected through adb connect
and adb devices.

https://i.stack.imgur.com/Aio8X.png

I already checked the “Always allow from this
computer”, but still, sometimes it pops up and
causes the test to fail, and other times it works just
fine; not popping up at all.

How to address this issue?
Reason for inclusion:

* Active discussion on the Appium tool for mobile UI test-
ing.

* “Appium” triggered the automatic filter and brought the
post to manual review.

Example of Excluded Post:

How come I get “This is a ’espressolQwifi’”’
when I try to flash recovery?

I’m trying to adb-sideload a new recovery
(Philz Touch Recovery n5110) and I get:

This package is for a
'konowifi.5110.GT-N5110.konawifixx'
devices: this is a 'espressolOwifi'.
E: Error in /tmp/update.zip

(Status 7)

Installation aborted.

Reason for exclusion:

* No discussion related to mobile UI testing.

* The post was captured by the filter only because it con-
tains the word “espresso”, which is also the name of a
testing tool.

84.8% of posts that went through the automatic filtering
were filtered during the manual filtering phase, for comments
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it was 83.9%. Those values show that although the automatic
filters used were effective, the manual filtering was essential.

D) Data analysis:

The data analysis combined qualitative and quantitative
approaches, adapted to the nature of each research ques-
tion. For all three RQs, the qualitative component followed
the principles of Thematic Analysis as described by Braun
and Clarke (Braun and Clarke, 2006), which consists of six
phases: familiarization with the data, generation of initial
codes, searching for themes, reviewing themes, defining and
naming themes, and producing the report. This method was
chosen for its flexibility and suitability for identifying pat-
terns in textual data without requiring a pre-existing theoreti-
cal framework, which aligned with the exploratory nature of
our study. For RQ1, the analysis was primarily qualitative.
During the familiarization phase, the three analysts indepen-
dently read all validated posts and comments. In the coding
phase, each analyst assigned descriptive codes to the chal-
lenges and problems reported by practitioners (e.g., ’pop-up
interrupting automation”, “emulator configuration failure”,
”0OS update breaking tests”). These initial codes were then
compared across analysts and iteratively grouped into sub-
categories through discussion. The subcategories were fur-
ther consolidated into four overarching thematic categories
through consensus: (1) Tooling and Automation Limitations,
(2) Configuration and Environment Issues, (3) UI Interaction
and Test Execution Issues, and (4) Functional and Integration
Issues. To complement the qualitative findings, we also quan-
tified the frequency of posts and comments associated with
each category.

For RQ2, the analysis adopted a mixed-methods approach
combining qualitative coding with quantitative frequency
analysis. Qualitatively, the analysts identified and coded
mentions of specific testing tools, techniques, and strate-
gies in each validated post and comment. Quantitatively, we
counted the number of items mentioning each tool or tech-
nology to determine adoption frequency. This dual approach
allowed us to not only identify which tools practitioners dis-
cuss, but also to quantify their relative prominence in the
community.

For RQ3, the analysis followed the same thematic analy-
sis process used in RQ1, applied separately to posts and com-
ments related to the Android and i0OS ecosystems. Posts were
first classified by platform based on their content (Android-
specific, 10S-specific, or cross-platform). Then the chal-
lenges, tools, and strategies identified in RQ1 and RQ2 were
compared across platforms to identify patterns of similarity
and difference.

D) Classification Validation:

To assess the reliability and consistency of the manual
classification process, we conducted an inter-rater agreement
evaluation following established practices in empirical soft-
ware engineering research (Cruzes and Dyba, 2011; Seaman,
1999). A random subset of 59 posts from the automatically
filtered dataset was selected for independent classification
by all three analysts. Each analyst received the same set of
posts and independently applied the inclusion and exclusion
criteria defined in this study, recording a binary decision (in-
clude or exclude) for each post without consulting the other
analysts or the final classification used in the study.
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The inter-rater agreement was measured using two com-
plementary metrics. First, Cohen’s Kappa coefficient (Co-
hen, 1960) was computed for each pair of analysts to quantify
the level of agreement beyond chance alone. Second, Fleiss’
Kappa (Fleiss, 1971) was computed to capture the overall
agreement among all three analysts simultaneously. Both
metrics were interpreted according to the scale proposed by
Landis and Koch (Landis and Koch, 1977), in which values
below 0.00 indicate poor agreement, 0.00—0.20 slight, 0.21—
0.40 fair, 0.41-0.60 moderate, 0.61-0.80 substantial, and
0.81-1.00 almost perfect agreement. After the independent
classification, all disagreements were discussed among the
three analysts in a consensus meeting. During this meeting,
each disputed post was revisited, the analysts presented their
reasoning, and a final collective decision was reached. This
consensus-based resolution process ensured that all items in-
cluded in the final dataset reflected a shared understanding
of the inclusion criteria among the research team. The agree-
ment results are summarized in Table 5.

Table 5. Inter-rater agreement results for the manual classification
of posts.

Pair Agr.(%) K Level
Al vs A2 84.7 0.673  Substantial
Al vs A3 86.4 0.651  Substantial
A2 vs A3 78.0 0.501 Moderate
Avg. pairwise 83.1 0.608  Substantial
Fleiss’ (all 3) - 0.600 Mod./Subst.

The pairwise Cohen’s Kappa values ranged from 0.501 to
0.673, with an average of 0.608, indicating substantial agree-
ment according to the Landis and Koch (Landis and Koch,
1977) interpretation scale. The Fleiss’ Kappa for all three an-
alysts was 0.600, which sits at the boundary between mod-
erate and substantial agreement. In terms of raw observed
agreement, the three analysts fully agreed on 44 out of 59
posts (74.6%).

The analysis of the 15 cases where disagreement occurred
revealed a consistent pattern related to differences in the
strictness of criteria application rather than fundamental di-
vergences in the understanding of what constitutes mobile
GUI testing content. Analyst 2 adopted a more inclusive in-
terpretation of the criteria, classifying 40.7% of the posts as
relevant, while Analyst 1 followed an intermediate approach
with a 32.2% inclusion rate, and Analyst 3 applied stricter
criteria, including only 18.6% of the posts. This variation in
strictness is reflected in the Kappa values: the lowest agree-
ment (0.501) was observed between Analyst 2 and Analyst
3, who represent the most inclusive and most restrictive ends
of the spectrum, respectively. The highest agreement (0.673)
was between Analyst 1 and Analyst 2, who shared a more
similar threshold for inclusion. Among the 15 disagreements,
9 followed a pattern where two analysts excluded the post,
and one included it, while 6 followed the opposite pattern.
In all cases, the disagreements involved posts that were tan-
gentially related to mobile GUI testing, such as posts dis-
cussing device configuration issues that could affect test exe-
cution but did not explicitly address testing practices. These
borderline cases were resolved through the consensus meet-
ing, where the analysts collectively evaluated each disputed
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Problems with
Interface Elements

Execution and
Stability Issues

Challenges in Test
Automations

Configuration and
Compatibility Issues

Figure 3. Four major categories of discussions on Stack Exchange forums

item against the inclusion criteria and reached a final deci-
sion. The substantial average agreement indicates that the
analysts applied the criteria consistently across the dataset,
and the consensus resolution procedure ensured that border-
line cases were handled through collective deliberation rather
than individual judgment.

4 Results

After filtering and analyzing data from 714 Posts and 203
Comments from 6 Stack Exchange sites, reported by testers
and developers, we present the collected and analyzed data
as answers to the research questions (RQs) proposed by this
study.

RQ1. What are the main challenges and prob-
lems when using GUI Testing in mobile-based
systems reported by testers and developers in
Stack Exchange?

Motivation:

Mobile GUI test automation presents frequent and com-
plex challenges. The motivation for this research question
(RQ1) was to identify and categorize the primary issues and
challenges discussed by testers and developers on Stack Ex-
change forums, thereby gaining a deeper understanding of
the current landscape of the field.

Approach:

To answer this question, we analyzed posts and comments
from different Stack Exchange sites related to mobile GUI
testing. The identified challenges were grouped by theme to
clarify the trends, and then summarized into four main cate-
gories, as shown in Figure 3 of the article.

Findings:

According to the analysis of posts and comments from
the different Stack Exchange sites, nine main challenges re-
ported by testers and developers were identified and grouped
into four thematic categories, as shown in Figure ??. Below,
we describe each category and illustrate it with representative
excerpts from the analyzed posts.

1. Tooling and Automation Limitations

This category encompasses challenges related to the ca-
pabilities and usability of testing tools. Two main sub-
categories emerged from the data.

(a) Limitations in the automation of some tests:
Several posts reported frustration with the limited
capabilities of testing tools when dealing with spe-
cific Ul elements. For example, one practitioner
described a performance bottleneck caused by a
dynamic Ul element that the testing tool could not
handle efficiently:

“I have automated a production app
(don t have control over its source code)
using Appium but in an attempt to speed
up this automation I would like to re-
move a dynamic animated element |[...]
from Ul which is slowing down the
UI query response time.” (Post 234140,
SQA)
This example illustrates a recurring pattern in
which testers encounter limitations when automat-
ing tests for applications with complex or dynamic
interface components, particularly when they do
not have access to the application’s source code.
(b) Questions about how to run automated testing
for UI: Both beginners and experienced practi-
tioners posted questions seeking guidance on how
to set up and execute automated Ul tests:
“I'm wanna use Xcode and Android
Studio with Appium to do Mobile Au-
tomation Testing. Then for websites, I'm
gonna use Selenium stuff. [...] For the
above, which Mac (Spec) is good to
buy?” (Post 361728, Apple)
The presence of such questions suggests that the
entry barrier for mobile GUI test automation re-
mains high, even for practitioners who have al-
ready chosen their tools.

. Configuration and Environment Issues

This category groups challenges related to setting up the
testing environment and ensuring compatibility across
devices and operating system versions.

(a) Configuration and restart problems: Several
posts described difficulties in configuring testing
tools and environments, including resource con-
straints and conflicts between tools:

“Along with Appium Server, I need to
run the Emulator of Xcode's iOS Emu-
lator and the Android Studio’s Emulator.
Does this run smoothly in the 8§GB RAM
of MacBook Air?” (Post 360884, Apple)

This post illustrates a common configuration con-
cern: running multiple testing environments simul-
taneously demands significant system resources,
and practitioners often struggle to determine the
minimum hardware requirements for their testing
setup.

(b) Compatibility between devices and OS ver-
sions: The issues and questions regarding the
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availability and usability of testing tools on differ-
ent systems;

“I am trying to run an application which
1 am developing currently in Android Stu-
dio 3.0 using Genymotion emulator with
Android 5.0 - API 21. [...] I am not able
to run the application. There is no com-
pilation error in application code as it
builds successfully.” (Post 186576, An-
droid)

Posts about i0OS-specific restrictions were also fre-
quent:

P“I am using Appium as a testing tool.
Is it required for me to have a developer
account — paid — just to be able to test
apps on a real device?” (Post 316709,
Apple)
3. Ul Interaction and Test Execution Issues
This category captures challenges that arise during test
execution due to the behavior of the operating system’s
user interface.

(a) UI interference and messages in tests:  Prac-
titioners reported various error messages and Ul-
level interference that disrupted their testing work-
flows. These ranged from permission dialogs to
system notifications that appeared unexpectedly
during test execution, forcing testers to implement
workarounds or add explicit handling logic in their
test scripts.

(b) Unexpected pop-ups interrupting test automa-
tion: The most frequently reported issue in this
category involved system-level pop-ups that inter-
rupt automated test flows. Two posts from differ-
ent forums described the same problem:

“We are doing automation testing on mo-
bile devices with Appium, but the testing
fails because of the popup 'Allow USB
debugging?’ even though the device is
already connected through adb connect
and adb devices. [...] sometimes it pops
up and causes the test to fail, and other
times it works just fine.” (Post 207798,
Android)

“The 'Allow USB debugging?’ popup
keeps recurring during test runs [with
Espresso].” (Post 221408, SQA)

The recurrence of this specific issue across differ-
ent tools (Appium and Espresso) and forums (An-
droid and SQA) suggests that unexpected system
pop-ups represent a systemic challenge that tran-
scends individual tools.

(c) Changes in the operating system’s user inter-
face that affect test execution: Practitioners
also reported that OS-level UI changes can af-
fect test execution:

“For manual Ul testing purposes, on my
Android 6.0 and 7.0 devices, I use a
shortcut to access language preferences
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via ADB. [...] Is it possible to automate
the task of changing the system locale
(without root) via ADB?” (Post 182676,
Android)

This example shows how internationalization
and localization testing require interaction with
system-level settings that are outside the scope of
the application under test.

4. Functional and Integration Issues

(a) Problems in ensuring the correct functionality
of the interface through tests: Some posts de-
scribed challenges in testing advanced interface
features that depend on hardware sensors:

“I'm looking for a way to set the x, y,
and z values for the accelerometer sen-
sor on an Android emulator for tests us-
ing Espresso. My test requires that the
device be positioned in a specific way.”
(Post 233530, SQA)

(b) Errors detected in the underlying functionality
that affect the user interface: When other parts
of the system end up interfering with the UL

“I can recommend to use instead of Ap-
pium’s app the FakeTraveler. It has not
the disadvantage to run a lot of adb
permission commands, which not really
work out of the box.” (Post 225393, An-
droid)

This example reveals a practical pattern in which
testers actively seek alternatives to established
tools when the default approach proves unreliable.
Table 6 provides a consolidated view of the coded
excerpts mapped to each category and subcate-

gory.

Problems and challenges in automating GUI and UI tests
for mobile devices are frequent, as most frequently asked
questions and answers are reported to address doubts about
these issues. Some discussions are very long, and sometimes
the problems are not completely resolved, as Table 8 shows.

To illustrate how posts were coded into the four main cate-
gories, Table 6 presents representative excerpts from the an-
alyzed posts, each mapped to its corresponding category and
subcategory. The coding process followed an inductive ap-
proach: the three analysts independently read each validated
post and assigned descriptive codes based on the post’s main
topic. These codes were then grouped into subcategories
through iterative comparison, and the subcategories were fur-
ther consolidated into the four overarching categories shown
in Figure ??. For example, posts describing pop-ups inter-
rupting automated tests and posts reporting locale changes
breaking test scripts were initially coded separately but later
grouped under the common category of “Ul Interaction and
Test Execution Issues, as both reflect situations where the
operating system’s interface behavior interferes with test ex-
ecution.

RQ2. What mobile GUI testing methods and tools do
user testers report on the Stack Exchange forums?
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Table 6. Examples of coded post excerpts mapped to the four challenge categories identified in RQ1.

Category Subcategory Post excerpt 1D Source
Tooling and Au- Limitations in au- “Thaveautomated aproduction app using Appiumbut 234140 SQA
tomation  Limita- tomation in an attempt to speed up this automation I would like
tions to remove a dynamic animated element from UI which
is slowing down the UI query response time.”
Questions about auto- “I’m wanna use Xcode and Android Studio with Ap- 361728  Apple
mated testing pium to do a Mobile Automation Testing. [...] which
Mac is good to buy?”
Configuration and Configuration prob- “Along with Appium Server, I need to run the Emula- 360884  Apple
Environment Issues  lems tor of Xcode’s i0OS Emulator and the Android Studio’s
Emulator. Does this run smoothly in 8 GB RAM?”
iOS-specific restric- “I am using Appium as a testing tool. Is it required for 316709  Apple
tions me to have a [paid] developer account just to be able
to test apps on a real device?”
Ul Interaction and Unexpected pop-ups  “We are doing automation testing on mobile devices 207798  Android
Test Execution Is- with Appium, but the testing fails because of the
sues popup ‘Allow USB debugging?’ even though the de-
vice is already connected.”
OS Ul changes affect- “For manual Ul testing purposes, on my Android de- 182676  Android
ing tests vices, I use a shortcut to access language preferences
via ADB. Is it possible to automate changing the sys-
tem locale?”
Functional and Inte- Ensuring correct “I’m looking for a way to set the accelerometer sen- 233530 SQA
gration Issues functionality sor values on an Android emulator for tests using
Espresso. My test requires that the device be posi-
tioned in a specific way.”
Underlying function- “I can recommend to use instead of Appium’s app the 225393  Android

ality affecting Ul

FakeTraveler. It has not the disadvantage to run a lot
of adb permission commands.”

Motivation:

The motivation of RQ2 was to investigate which mobile
GUI testing methods, tools, and techniques are discussed and
used by the developer and tester community. The goal was to
fill the gap in organized information about real-world prac-
tices, beyond theoretical comparative studies, and to identify
which approaches practitioners find most useful.
Approach:

The approach to answering RQ2 involved analyzing posts
and comments from Stack Exchange forums to identify and
map the most frequently cited testing technologies, strategies,
and techniques. The process involved centrally identifying
key tools and methods to understand the adoption trends and
discussion patterns in the community.

Findings:

Testers and developers using the forums reported different
questions and answers about the methods and tools that were
their focus. Table 7 presents the frequency of tool and tech-
nology mentions across the validated dataset, complement-
ing the qualitative findings with quantitative data on tool
adoption.

Many posts and comments reported using Appium for test
automation and testing specific Ul elements present in mo-
bile systems. Appium was the most frequently discussed tool,
appearing in 65.7% of all included items, which confirms its
dominant position in the mobile GUI testing community. The
analysis of the posts reveals three main reasons for this pop-
ularity: its cross-platform capability, the natural migration

Table 7. Frequency of tool mentions in validated posts and com-
ments (N=35).

Tool Items %

Appium 23 65.7
ADB 13 37.1
Xcode 5 14.3
Espresso 5 14.3
Selenium 4 11.4
XCTest/XCUITest 3 8.6
Android Studio 3 8.6
Calabash 1 2.9
FakeTraveler 1 2.9
UI Automator 1 2.9

path for practitioners with prior Selenium experience, and
its integration with CI pipelines as an open-source solution.
As one practitioner noted:

“I don't really have that much experience aside
from using it on Android testing. It is so much eas-
ier to set it up on Windows and Android. But since
1 have more experience in Selenium, this is the rea-
son [I chose Appium].” (Comment 402818, Apple)

In addition, users frequently reported doubts about the tool’s
features and problems configuring the environment to start
their execution, as shown in Table 8. ADB (Android Debug
Bridge) was the second most mentioned technology (37.1%),
reflecting its central role in Android test automation work-



Inside the Mobile Community: GUI Testing Discussions and Challenges on Stack Exchange

flows, from device management to test execution and log
collection. However, ADB was typically mentioned as an en-
abling technology rather than a testing tool per se, used in
conjunction with frameworks like Appium or Espresso. As
for native Android frameworks, users reported mainly using
the Espresso (14.3%) and UI Automator (2.9%) tools for Ul
testing. Many were asking for and giving comparisons of mo-
bile testing tools (Appium and Espresso), TestingBot for mo-
bile testing, and Protractor (end-to-end test), which emulates
Appium in mobile browsers. For i0S, Xcode (14.3%) and
XCTest/XCUITest (8.6%) were the primary native frame-
works discussed. Also reported were posts and comments
mentioning “crowd testing” for mobile app testing, using
Sikuli with Appium to test GUI, SMS testing, and page in-
spection for automation with Appium as testing strategies. Is-
sues on specific Ul Testing Techniques inside the tools were
found in the analysis of Posts and Comments, such as the use
of sendKeyEvent in Appium, API automation, code to auto-
matically start sessions, questions about hybrid automation
frameworks, automation of hybrid applications, strategies for
automating text input and side-scroll tests in mobile UI, inter-
face testing based on sensors and physical interactions, and
automation of sensor changes in Android emulators.

RQ3. Do GUI testing methods differ for the most
widely used mobile platforms on the market?
Motivation:

The motivation for RQ3 came from the recognition that
mobile device development requires different approaches.
The objective was to study and classify the GUI testing meth-
ods and tools specific to each of the main mobile platforms,
highlighting the differences reported by the community to
avoid obtaining data that is not representative of the reality
of each ecosystem.

Approach:

The approach consisted of analyzing and classifying sepa-
rately posts and comments from Stack Exchange forums that
referred to the Android or iOS ecosystem. The focus was to
identify tool usage patterns and catalog the challenges and
procedural differences reported by developers on each plat-
form, to recognize patterns.

Findings:

The quantitative analysis of platform focus in the vali-
dated dataset revealed that Android-related discussions pre-
dominated, with 51.4% of included items focusing specifi-
cally on the Android ecosystem. iOS-specific discussions ac-
counted for 11.4%, while cross-platform discussions (men-
tioning both Android and i0S) represented another 11.4%.
The remaining 25.7% of items were platform-neutral, dis-
cussing general mobile testing concepts without referencing
a specific operating system. This distribution is consistent
with Android’s larger market share and the wider availabil-
ity of open-source testing tools for the Android platform.

Android testing ecosystem. According to testers and de-
velopers, the primary tools for automated testing of mobile
UI on Android are Appium, Espresso, Ul Automator, and Se-
lenium. The Android ecosystem offers greater flexibility for
testing due to its open-source nature and the availability of
ADB for device interaction without restrictive licensing re-
quirements. However, this flexibility comes with challenges
related to device fragmentation, as one practitioner reported:
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“I am trying to run an application which I am
currently developing in Android Studio 3.0 using
Genymotion emulator with Android 5.0 - API 21.
[...] I am not able to run the application. There is
no compilation error in the application code as it
builds successfully.” (Post 186576, Android)

The diversity of Android emulators (Genymotion, An-
droid Studio’s built-in emulator, and others) and the range of
API levels that must be supported create a fragmented testing
environment that is unique to the Android platform. iOS test-
ing ecosystem. The main tools used for automated testing of
mobile UI on i0S are XCode UI Test, XCTest, and Appium
(for i0S). Another tool that helps in conducting tests is Fake-
Traveler (fake location test), for testing location and widgets
that use location (Maps, pins, and others). A distinctive char-
acteristic of the i10S testing ecosystem, as reported by prac-
titioners, is the additional configuration overhead imposed
by Apple’s policies. The following exchange illustrates this
challenge:

“I am very new to iOS — I am an Android person,
and I have been given an app to test which is al-
ready installed on our iPhone. I am using Appium
as a testing tool. Is it required for me to have a de-
veloper account — paid — just to be able to test apps
on a real device?” (Post 316709, Apple)

“You don't need a paid developer account to test
on a real device. You can develop apps and deploy
them to your own real device without paying Apple.
You only need a paid account if you want the app
in the App Store.” (Post 316711, Apple)

This exchange reveals a common source of confusion for
practitioners transitioning from Android to i0S testing: Ap-
ple’s developer account requirements introduce a configu-
ration barrier that does not exist in the Android ecosystem.
Practitioners also reported that iOS testing often requires
managing device state through backups and configuration
profiles:

“We have hundreds of devices running UI and unit
tests. The tests are written using XCTest frame-
work. [...] As part of the testing framework, we
need to bring devices to a certain state before
running each test. This includes clearing caches,
changing setup items, and installing applications.”
(Post 343388, Apple)

Key differences between platforms. The differences between
mobile Ul testing across operating systems were discussed
in several posts, and the analysis identified three main dif-
ferences between Android and iOS testing practices. First,
the tooling is largely platform-specific: while Appium serves
as a cross-platform bridge, native frameworks (Espresso/Ul
Automator for Android, XCTest/XCUITest for iOS) are pre-
ferred for platform-specific testing, and users reported that
in some instances Android and iOS use entirely different
tools for UI testing. Second, iOS requires additional config-
uration for test automation due to Apple’s policies regard-
ing developer accounts, device provisioning, and code sign-
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Table 8. Summary of challenges, testing strategies, and platform-
specific issues reported on Stack Exchange forums.

RQ Category Subcategory
Compatibility between devices and OS versions
Ul interference and messages in tests
Limitations in the automation of some tests
Configuration and restart problems
Ensuring correct functionality of the interface through tests
Errors in underlying functionality affecting the UI
Unexpected pop-ups interrupting test automation

RQ1 Challenges/Problems

Changes in the OS UI affecting test execution
Questions about how to do automated UI testing

Appium to test specific UI elements
Native Android frameworks (Espresso and UI Automator)
Comparison between Appium and Espresso

TestingBot for mobile testing
Protractor for mobile browsers
Crowd testing for mobile apps

Sikuli with Appium for GUI testing

SMS testing

RQ2 Testing Methods and Strategies

Page inspection for automation
Hybrid automation frameworks
API automation
Text input and side-scroll automation strategies

Appium
L . Espresso
Tools for Automated Testing in Android UI Automator
Selenium
XCode UI Test
Tools for Automated Testing in iOS XCTest
Appium (for iOS)

RQ3 Auxiliary Tools FakeTraveler (fake location test)
Android and iOS use different tools for UI testing
i0S requires additional configuration for test automation
Difficulties running tests on iOS devices due to Apple policies

Differences in Tools and Frameworks

ing, which were not reported as challenges in Android dis-
cussions. Third, auxiliary tools differ between platforms: An-
droid testers frequently use ADB for device interaction and
FakeTraveler for location testing, while 10S testers rely on
libimobiledevice and Apple Configurator for device manage-
ment.

To provide a consolidated and easily referenced view of
all these findings, Table 8 summarizes the information col-
lected. It organizes the main challenges reported (RQ1), the
testing strategies and tools discussed (RQ2), and the specific
issues for each platform, Android and iOS (RQ3), providing
a complete overview of the data analyzed in this study.

5 Discussions

This study provides actionable insights for both practitioners
and researchers. For practitioners, the categorized challenges
and reported tool limitations serve as a reference to anticipate
common pitfalls during mobile GUI testing and to choose
more suitable tools based on project needs. When analyzing
Stack Exchange posts and comments through our methodol-
ogy presented in figure 1, we found the main challenges that
testers encounter when creating and executing tests, as we
noticed that:

Table 9 shows the temporal distribution of validated items.
The majority of relevant discussions (71.4%) were concen-
trated between 2016 and 2019, with a peak in 2018 (10 items,
28.6%). This period coincides with the maturation of mobile
testing frameworks such as Appium 1.x and the release of
Espresso as part of Android Testing Support Library. Discus-
sions before 2016 were scarce (5.7%), suggesting that mobile
GUI testing was not yet a prominent topic in the selected
Stack Exchange communities during that period. A decline
is observed from 2020 onward (22.9%), which may reflect
the general decrease in Stack Exchange activity reported in
recent years or a shift toward other platforms for testing dis-
cussions.
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Table 9. Temporal distribution of validated items by year.

Year Posts Comments Total
2011 0 1 1
2013 0 1 1
2016 3 1 4
2017 3 2 5
2018 4 6 10
2019 4 2 6
2020 3 0 3
2021 2 1 3
2022 1 0 1
2023 1 0 1
Total 21 14 35

Main challenges in mobile GUI testing are device com-
patibility and unexpected interference:

Analysis of the reports indicated that the main challenges
testers and developers face when testing mobile GUIs are
compatibility between devices and unexpected Ul interfer-
ence. The many reports of pop-ups interrupting automation
and inconsistent behavior between Android and iOS versions
show that ensuring test stability remains an important con-
cern. Issues such as unexpected reboots and difficulty au-
tomating tests without manual interaction were mentioned,
supporting the complexity of GUI testing.

This finding strongly corroborates the existing literature.
Nie et al. (2023), in their systematic mapping study of GUI
testing on mobile apps, identified that the dynamics of mo-
bile platforms, including new development concepts and in-
teraction gestures, make GUI testing a particularly difficult
task. Similarly, Yu et al. (2025), in a recent survey on vision-
based mobile app GUI testing, explicitly refers to the “frag-
mentation problem” of mobile platforms as a fundamental ob-
stacle, noting that GUI testing must be adapted to completely
different environments with different implementations and
system support.

The device fragmentation challenge has also been recog-
nized by Zein et al. (2016), who identified fragmentation,
compatibility, and testing as the most frequently reported
challenges for native mobile applications. Our findings pro-
vide empirical practitioner-side evidence that confirms what
these academic studies have described from a research per-
spective: device compatibility is not merely a theoretical con-
cern but a daily, recurring obstacle that testers actively seek
help to overcome in community forums. However, while the
academic literature tends to frame fragmentation as a broad,
systemic issue, our analysis reveals the specific, granular
ways in which it manifests in practice, such as pop-ups trig-
gered by USB debugging permissions, emulator incompati-
bilities with specific API levels, and OS-level locale changes
that break test scripts.

Appium leads the way in mobile UI testing, but the use
of different native tools for Android and iOS reflects dif-
ferent testing methods:

The Appium tool is the leading choice for automated Ul
testing on mobile devices. In addition, native Android tools,
such as Espresso and Ul Automator, were frequently men-
tioned, while on i0OS, XCTest, and XCode UI Test are the
most used frameworks. The variety of tools reinforces the
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differences in testing methods between Android and iOS.
Sensor-based automation, such as touch simulation, device
rotation, and sensor interaction, was also pointed out as a
relevant strategy for advanced testing. But why is Appium
the leading tool? Appium is a fast and simple-to-use testing
tool that users of the Selenium tool on the desktop were in-
stantly drawn to. It also features cross-platform capabilities
along with integration with testing frameworks and Contin-
uous Integration (CI) tools, all in an open source applica-
tion. The dominance of Appium in our dataset is consistent
with findings from multiple academic studies. Wang and Wu
(2019) conducted an empirical evaluation of Appium and
concluded that it is more efficient in the realization of mo-
bile automation testing compared to alternative tools. Silva
and Santos (2023), in a comparative analysis of mobile test-
ing tools, found that Appium offered the most comprehen-
sive support for multiple platforms among the analyzed tools,
confirming its position as the preferred cross-platform solu-
tion. Berihun et al. (2023), in a systematic literature review
on automated testing frameworks, also identified Appium
as the most widely discussed tool in the academic literature
from 2016 onward. Our study complements these research-
oriented assessments by revealing the practitioner perspec-
tive: the reasons testers actually choose Appium in their daily
work, including familiarity with Selenium, ease of setup on
specific platforms, and integration with existing CI pipelines,
are practical motivations that are rarely captured in tool com-
parison studies. This contrast between academic evaluations
(which tend to focus on technical features and performance
metrics) and community discussions (which emphasize us-
ability, learning curve, and ecosystem integration) highlights
the value of mining practitioner forums as a complement to
traditional comparative research.

Challenges in GUI testing directly impact the user ex-
perience (UI/UX), not just the technical functionality of
the application:

The work also emphasizes that the challenges faced in
GUI testing directly impact the user experience (UI/UX).
The high number of reports of failures caused by unexpected
pop-ups, permissions that interfere with testing, and issues
with internationalization and localization demonstrates that,
in addition to functionality, tests need to consider the actual
usability of applications. Testers and developers are increas-
ingly striving to ensure that test automation verifies that the
interface works correctly and that the end user will have a
fluid and uninterrupted experience. Indika et al. (2024) rec-
ognized many challenges of accessibility, while the ones we
found relate to testing for testers, which could then lead to
the issues they found.

This connection between GUI testing challenges and user
experience has been increasingly recognized in the litera-
ture. Banerjee et al. (2013) noted that GUI testing literature
has historically emphasized testing a system’s functionality
through its GUI rather than testing the visual or experiential
aspects of the GUI itself. Our findings suggest that practi-
tioners are ahead of the academic curve in this regard: the
community discussions we analyzed frequently frame testing
challenges in terms of their impact on the end user’s experi-
ence, not merely on functional correctness. This observation
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aligns with the work of Indika et al. (2024), who found that
accessibility challenges in mobile apps, while distinct from
GUI testing issues, share the common thread of affecting the
end user’s ability to interact with the interface. The conver-
gence of these findings suggests that future research on mo-
bile GUI testing should adopt a broader perspective that en-
compasses not only functional verification but also usability,
accessibility, and experiential quality.

The flexibility of testing on Android contrasts with the
restrictions of iOS, presenting complexity and adaptation
of strategies for each system:

The data collected about Android and iOS in testing meth-
ods revealed that, while Android offers more flexibility for
testing, 10S has stricter restrictions. The different challenges
reinforce the complexity of automation for cross-platform ap-
plications, requiring teams to adapt their strategies according
to the limitations and tools available for each system. The
analysis in this work provides a complete overview of the
challenges and solutions adopted by the GUI testing commu-
nity on mobile devices, highlighting trends and difficulties
that still need to be overcome. The data we found regard-
ing Android could complement the work of Villanes et al.
(2017), which covers overall testing in the Android platform,
and used StackOverflow, a repository not included in this
work.

This platform asymmetry is well documented in the litera-
ture, though from a different angle. Arnatovich and Wang
(2018), in their systematic literature review of automated
GUI testing techniques for mobile applications, noted that
the majority of research focuses on Android due to its open-
source nature and the availability of instrumentation tools,
while iOS testing receives comparatively less attention. Our
findings from the practitioner community mirror this imbal-
ance: 51% of the discussions in our dataset focused on An-
droid, compared to only 11.4% on iOS. However, our anal-
ysis adds a dimension that is absent from the academic lit-
erature: the specific nature of the barriers that iOS imposes
on testers, such as the confusion around paid developer ac-
counts, the need for device state management through config-
uration profiles, and the stricter code signing requirements.
These practitioner-reported barriers help explain why i0S
testing is underrepresented not only in academic research but
also in community discussions, as the higher entry barrier
may discourage testers from engaging with the platform al-
together.

Final considerations relevant to highlight:

The analyses carried out in this article also revealed that
frequent pop-ups or OS-related interference help prioritize
robustness checks in test scripts. A summary of the findings
can be seen in Table 8. For researchers, the findings provide
empirical evidence of recurring problems and underexplored
testing strategies, including sensor-based interaction and hy-
brid automation. These insights open avenues for improving
tool development, proposing new frameworks, or refining ex-
isting techniques to address identified gaps in cross-platform
GUI testing.

Overall, our study contributes to the field by bridging the
gap between academic research and practitioner experience
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in mobile GUI testing. While systematic mapping studies and
tool comparison papers provide valuable technical assess-
ments, they often lack the practical, ground-level perspective
of the testers who use these tools daily. Conversely, commu-
nity forums contain rich practical knowledge but lack the syn-
thesis and organization that academic research provides. By
systematically mining and analyzing Stack Exchange discus-
sions, this work offers a structured, evidence-based synthe-
sis of practitioner knowledge that complements and, in sev-
eral cases, corroborates the findings of prior academic stud-
ies, while also revealing practical challenges and emerging
strategies that have not yet been documented in the research
literature.

6 Related Work

Villanes et al. (2017) focus specifically on Stack Overflow
and use the LDA algorithm to analyze questions about testing
Android applications, covering topics such as testing tools,
functional testing, and unit testing. While their study pro-
vides an overview of general testing practices in Android
development, it is limited to Stack Overflow and employs
automated topic modeling. Our study, in contrast, takes a
broader, more focused approach: we analyze six Stack Ex-
change platforms and focus on mobile GUI testing. Also,
our methodology is qualitative, enabling a deeper analysis
of discussions and challenges that automated techniques of-
ten overlook. This approach enables us to identify patterns
in how developers and testers interact with GUI testing tools
and techniques across platforms. Beyond these methodolog-
ical differences, while their findings remain at the level of
topic clusters identified by the algorithm, our qualitative anal-
ysis reveals specific, recurring challenges that practitioners
face in daily mobile GUI testing, such as unexpected pop-
ups that interrupt test automation, configuration failures that
require tool restarts, and OS-level UI changes that break ex-
isting test scripts. These granular, practitioner-reported dif-
ficulties are not captured by automated topic modeling and
represent actionable insights for both tool developers seeking
to improve their products and researchers looking to iden-
tify underexplored problems in the field. Furthermore, our
cross-platform comparison of Android and iOS testing prac-
tices shows that iOS requires additional configuration over-
head and faces stricter Apple policy restrictions, extending
the Android-only scope of prior studies and providing a more
complete picture of the mobile GUI testing landscape.
Indika et al. (2024) studied the challenges of mobile app
accessibility for users with disabilities, especially the diffi-
culties developers face in implementing accessible features.
This study also used Stack Overflow as its primary data
source and focuses on accessibility issues in Android and i0S
development, such as integrating assistive technologies, ac-
cessible Ul design, multilingual text-to-speech support, ges-
ture handling, and accessibility testing. While Indika et al.
(2024) center their investigation on accessibility as a usabil-
ity concern, our work focuses on GUI testing as quality assur-
ance. Even though both studies are concerned with interface-
related challenges in mobile systems, the nature of the chal-
lenges and the objectives differ. Our research seeks to under-
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stand how GUI testing is perceived and implemented, provid-
ing insights into tools, limitations, and strategies employed
by developers and testers across mobile platforms.

Linares-Vasquez et al. (2013) used topic modeling tech-
niques to identify the main topics discussed in mobile de-
velopment questions on Stack Overflow. The study covers
a broader range of topics, such as general development ques-
tions, compatibility issues, crash reports, and database con-
nections. In contrast, our work has a more technical focus
on GUI testing. While their use of automated topic model-
ing provides a general view of mobile development issues,
our qualitative analysis enables a precise investigation of
how mobile developers engage with GUI-specific challenges.
Our dataset also includes discussions from multiple Stack
Exchange communities, which provides a more diverse and
representative set of perspectives on mobile GUI testing. In
terms of new knowledge, our study goes beyond confirming
known patterns such as Appium’s popularity. We document
the specific reasons why practitioners favor Appium over na-
tive alternatives, including its cross-platform capability, its
familiarity for teams already experienced with Selenium, and
its integration with CI pipelines, which are practical motiva-
tions that do not emerge from topic modeling approaches.
More importantly, our analysis uncovers testing strategies
that have received limited attention in the academic litera-
ture, such as crowd testing for mobile apps, combining Sikuli
with Appium for visual GUI verification, and sensor-based
automation techniques involving touch simulation, device ro-
tation, and accelerometer interaction. These findings point
to emerging practices within the practitioner community that
have not yet been systematically studied in research, offering
concrete directions for future investigation.

In summary, while previous studies have contributed valu-
able insights into mobile development discussions on Stack
Overflow, they have generally relied on automated topic
modeling, focused on broader development concerns rather
than GUI testing specifically, or limited their scope to a sin-
gle platform or forum. Our study complements this body of
work by offering three distinct contributions that go beyond
confirming established patterns. First, we provide a qualita-
tive, practitioner-driven categorization of nine specific chal-
lenges in mobile GUI testing, organized into four thematic
categories, that reflect the real difficulties testers encounter
in their daily work. Second, we document not only which
tools are popular but why practitioners choose them, reveal-
ing decision factors such as cross-platform needs, CI integra-
tion, and migration paths from desktop testing frameworks.
Third, we identify emerging testing strategies, including
sensor-based automation and visual verification through tool
combinations, that represent underexplored areas where aca-
demic research could have a considerable practical impact.
Together, these contributions offer a grounded, evidence-
based complement to the comparative and tool-focused stud-
ies that currently dominate the mobile GUI testing literature.

7 Threats to Validity

In this section, we discuss potential threats to the validity of
our study. The main limitations identified in our research re-
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late to two central aspects of our methodology: the search
process used to collect the data and the generalizability of
our findings to other contexts. Below, we detail each of these
threats.

Search process. We filtered the discussions related to the
Mobile GUI Testing and Mobile UI Testing by an automatic
filter as a search using occurrences of texts in the title and
description of each post. As testers and developers can use
types of texts other than the ones we considered in our search,
we may have missed some discussions in exchange for re-
ducing the number of non-relevant discussions returned with
the search. In addition, we analyzed relevant posts and com-
ments for each discussion to analyze only the Mobile GUI
Testing and Ul Testing answers that provided real action or
explanation for the problems raised on the Stack Exchange
network.

Generalization of findings. There are many technology-
based question-and-answer websites on the Stack Exchange
network. For this study, our scope focused on the top
6 related websites (Android, Apple, Code Review, Soft-
ware Engineering, SQA, and UX), encompassing other
programming-related subjects. In addition, we applied an au-
tomatic search in the title and body of each Post and Com-
ment to limit our analysis to UI Testing and GUI Testing per-
formed in mobile systems based on iOS and Android. Also,
the total of posts and comments that went through the man-
ual filtering phase was 917, which is too few to generalize
the area as a whole, but it is enough to define the mobile GUI
testing scene in the more focused communities we chose.

Sample size and generalizability. The final dataset used
in this study comprises 714 posts and 203 comments, totaling
917 items analyzed after manual filtering. We acknowledge
that this sample size may raise concerns regarding the gener-
alizability of our findings to the broader mobile GUI testing
community. However, several considerations help contextu-
alize this number and support the adequacy of the dataset for
this study’s objectives.

First, it is important to note that the sample size is not
the result of arbitrary selection but rather the outcome of
a systematic, multi-layered filtering process applied to a
large initial corpus. The automated filtering phase processed
over 1,061,107 posts and 1,747,350 comments across six
Stack Exchange repositories, and the keyword-based filters
retained approximately 0.08% of all posts and 0.014% of all
comments. The manual analysis, conducted independently
by three analysts, further refined the dataset by removing
approximately 84% of the automatically filtered posts and
83.9% of the comments that were false positives or did not
meet the inclusion criteria. The resulting 917 items therefore
represent a highly curated subset of discussions that are gen-
uinely relevant to mobile GUI testing, rather than a conve-
nience sample.

Second, the relatively small final sample reflects the par-
ticularities of the research topic rather than a methodological
shortcoming. Mobile GUI testing is a niche subject within
a broader software development domain, and unlike general
programming topics that generate thousands of questions on
Stack Overflow alone, discussions specifically about mobile
GUI testing are naturally less frequent and dispersed across
multiple communities. The fact that the SQA forum, which
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is the Stack Exchange community most directly dedicated to
software testing, contributed the majority of relevant posts
(679 out of 714, or 95.1%) further confirms that discussions
on this topic are concentrated in specialized communities and
are not widespread across the network.

Third, our study employs a qualitative methodology, with
the objective not of statistical generalization but of analytical
depth. In qualitative research, the adequacy of the sample is
typically assessed by the richness and diversity of the data
rather than by the number of items alone (Braun and Clarke,
2006; Seaman, 1999).

Our dataset was sufficient to reach thematic saturation for
the main research questions: the nine challenges identified
in RQI, the tools and methods cataloged in RQ2, and the
platform-specific differences documented in RQ3 began to
recur consistently across posts and comments before all items
had been analyzed, indicating that additional data would be
unlikely to produce substantially new categories.

Nevertheless, we recognize that a larger dataset, particu-
larly one that incorporates data from Stack Overflow and
other developer forums such as GitHub Discussions or Red-
dit, could reveal additional challenges, tools, or strategies
that are not captured in our current analysis. We discuss this
as a direction for future work in Section 8.

Finally, although the sample size does not support broad
statistical claims about the entire population of mobile GUI
testers worldwide, it is comparable to or larger than datasets
used in similar empirical studies that mine developer forums.
For instance, Villanes et al. (2017) analyzed Stack Overflow
posts on Android testing using automated topic modeling,
and Indika et al. (2024) studied accessibility challenges using
a similar forum-mining approach. Our dataset of 917 manu-
ally validated items provides a solid foundation for the qual-
itative and descriptive analyses presented in this work, and
the findings should be interpreted as a characterization of the
discussions present in the selected Stack Exchange commu-
nities rather than as a definitive account of all mobile GUI
testing practices in the industry.

8 Conclusion

Information regarding mobile GUI testing present in litera-
ture exists in the form of detailed comparative studies of dif-
ferent methods and tools developed for the task (Bryce et al.,
2010; Chaudhary and Sangwan, 2016; Herbold and Harms,
2013). However, there is a lack of studies aimed at finding
what working professionals are using and discussing. In this
work, we extracted data from Stack Exchange communities
to answer important questions that paint a picture of how mo-
bile GUI testing is being practiced daily and what knowledge
is being shared among testers online.

To fulfill our objective, we used the official data dumps
provided by Stack Exchange and ran a multi-layered extrac-
tion of data. First, by selecting the relevant repositories for
the research, then by running a filtering algorithm based on
keywords, and lastly by manually going through the results
and selecting the most important ones. The data we found
showed that the main challenges testers have with mobile
GUI testing are related to configuration and compatibility is-
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sues, problems with interface elements, execution and stabil-
ity, and challenges in test automation. It also showed that the
tools related to mobile GUI testing, most discussed on Stack
Exchange, are automated testing tools like Appium for all
devices, Espresso for Android, and XCode UI Test for iOS.
We also concluded from the data that iOS and Android GUI
testers face some challenges of a dissimilar nature from one
another.

These findings carry practical implications for different
stakeholders in the mobile GUI testing ecosystem. For tool
developers, the recurring reports of unexpected pop-ups in-
terrupting automation, emulator incompatibilities, and con-
figuration difficulties point to specific areas where existing
tools can be improved. The fact that practitioners actively
seek workarounds for these issues in community forums sug-
gests that the current tooling does not fully address the real-
world conditions under which mobile GUI testing is per-
formed, particularly regarding cross-platform stability and
seamless integration with CI/CD pipelines. For educators
and trainers in Software Engineering, the challenges and
tool preferences identified in this study can inform curricu-
lum design. The dominance of Appium in practitioner dis-
cussions, combined with the frequent questions from begin-
ners about environment setup and tool selection, suggests
that introductory courses on mobile testing should prioritize
hands-on experience with Appium and native frameworks
(Espresso for Android, XCTest for i0S), with particular at-
tention to the configuration challenges that our data shows
are the most common entry barriers for new testers. The
platform-specific differences between Android and iOS test-
ing should also be explicitly addressed in educational mate-
rials, as our findings show that practitioners transitioning be-
tween platforms frequently encounter confusion that could
be mitigated through better training.

For researchers interested in mining online developer dis-
cussions, our study demonstrates that Stack Exchange com-
munities beyond Stack Overflow contain valuable, special-
ized knowledge that is often overlooked. The SQA forum,
in particular, proved to be a rich source of focused testing
discussions. Researchers seeking to understand practitioner
perspectives on software engineering topics should consider
expanding their data sources beyond Stack Overflow to in-
clude these specialized communities, as they capture discus-
sions among dedicated professionals that may not surface in
more general forums. Additionally, the methodological ap-
proach adopted in this study, combining automated keyword
filtering with manual validation and thematic analysis, can be
replicated for investigating other software engineering prac-
tices through community forum mining.

For future work that wishes to expand on the knowledge
generated by this work, there are different paths it could fol-
low. Based on the trends found here, they can focus their anal-
ysis on the most popular testing tools and techniques to find
more insightful information regarding their use. Future work
could also combine knowledge on the topic that is present
on Stack Exchange, Stack Overflow, GitHub, and any other
online forums where Mobile GUI testing is discussed to cre-
ate the most complete database on the topic. Other work that
could come from the insight present here includes an analy-
sis of the evolution of mobile GUI testing and benchmark-
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ing of the different tools studied here. The advent of Large
Language Models and Deep Learning may change where de-
velopers go to solve their problems and discuss testing, so a
work like this, at the transition point, could serve as an over-
look on the topic before it, serving as a baseline for what is
to come.

Furthermore, the temporal decline in discussions observed
from 2020 onward raises an important question for future re-
search: whether practitioners are migrating to other platforms
(such as GitHub Discussions, Reddit, or Discord communi-
ties) or whether Al-powered assistants are reducing the need
for forum-based help-seeking in mobile GUI testing. Investi-
gating this shift could provide insights into the evolving land-
scape of developer knowledge sharing and its implications
for the accessibility of practical testing knowledge.

Artifact Availability

The research package, including the results tables
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