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Abstract. In this paper, we identify two distinct behavioral strategies for dealing
with problems encountered in the use of mobile apps - fight or flight. In the fight
strategy, individuals do not give up using an app when faced with a problem;
rather, they experiment with different ways to cope with that problem, whereas
the flight strategy refers to the user’s decision to uninstall an app when they en-
counter a problem and/or their intention to use an alternative app. These strategies
were identified from an analysis of documents, which forty-two users reported,
and can be used to understand how users deal with encountered problems. The
participants were asked to use a mobile app of their choice for one week and
report the behavioral strategies they utilized to counter problems they experi-
enced. According to the findings obtained from content analysis, the most re-
ported complaints concerned the categories of interface design, functional error,
feature request, and feature removal. The participants who complained about
functional errors, frustrating features, and slow application speed stopped using
the app (flight behavior) whereas those that were dissatisfied with the interface,
a missing feature or the content of the app continued to use the app and tried to
overcome the problems (fight behavior).

Keywords: User Behavior, Behavioral Strategy, Human-Computer Interaction,
Mobile Interface Design, Mobile Apps, Fight or Flight.

1 Introduction

With rapid developments in technology, many new concepts have emerged in recent
years to replace the term “computer” in the context of human-computer interaction.
Mobile devices, being one of the technologies that people are most interacting with
today, have an important place in this interaction [1]. Beyond communication, gaming
or entertainment, it is possible to see mobile technologies in many areas from electronic
commerce, banking and public services to information and communication systems [2].
Today, people have even begun to fear the absence of mobile phones, and there is a



positive relationship between this fear and the duration of mobile device use [3]. There-
fore, the analysis and evaluation of user behavior toward mobile apps, which are active
parts of everyday life, play an essential role in the success of apps [4].

Due to the growing popularity and trends toward widespread adoption of mobile
devices, in recent years millions of apps have been developed for these devices. For
example, according to Statista data, as of March 2017, there are 2.8 million apps for
Android devices in Google Play Store and 2.2 million apps for iOS devices in Apple
Store [5], and there is a greater adoption of smartphones and other mobile devices than
PCs [6]. Thus, mobile apps have become the fastest growing part of the software world
[7], and mobile app development continues to increase in popularity as an important
area of work for software developers. Today, with the “Mobile-First” trend, software
developers are expected to develop apps first for the mobile platform and then for com-
puters [8]. However, mobile devices also have significant limitations, particularly con-
cerning screen size, limited processing capacity, different design requirements, and the
context in which they are used [9, 10]. Given all these limitations, it is clear that soft-
ware developers need to pay more attention to the needs and expectations of users when
developing mobile apps than desktop apps. In addition, the features of desktop apps
and those of mobile apps significantly differ. These limitations and differences have
also increased the importance of evaluating mobile apps [11].

Feedback and the evaluation by mobile app users are important sources of infor-
mation [12, 13]. Studies have shown that features of mobile apps are a determinant of
user behavior toward these apps [14-16]. User complaints regarding both the functional
characteristics of an app [14] and its design and aesthetic appearance have a consider-
able influence on the user’s decision to continue using it [17].

This study aimed to determine the problems encountered in mobile apps and the
behavioral strategies adopted by users to overcome these problems. The data were col-
lected from university students, who were active mobile app users. The findings of the
study are expected to offer guidance to not only researchers but also mobile app devel-
opers and consultants.

Primary research questions of the study were addressed as below,

e  What are the usability problems that the participants encountered while using
mobile apps?

e  What are the participants’ behavioral strategies against the encountered mo-
bile app problems?

2 Related Works

Mobile devices are one of the most important technological innovations of today [18].
With rapid evolution of these devices, mobile apps are gaining increasingly more at-
tention [19]. Therefore, an important area of research is the identification of problems
faced by users when using mobile apps and the analysis of the behavioral strategies
they develop to counter these problems. However, in the literature, there are very few
studies related to the assessment of user behavior, attitudes or their evaluation concern-
ing mobile apps [20].



Chou et al. [21] examined the behavior and habits of users toward mobile apps in
the context of expectance-confirmation theory. The authors gathered questionnaire data
from university students and determined that the ultimate success of an app is related
to the continued use of that app. In addition, they concluded that mobile apps that were
considered useful and enjoyable positively influenced user satisfaction and users” ten-
dency to continue using those apps. Similarly, Hsu and Lin [4] analyzed users’ pur-
chasing behavior of paid mobile apps based on the expectation confirmation model.
The data collected from 507 users through a questionnaire showed that confirmation
was positively associated with perceived value and satisfaction of users; therefore, the
authors emphasized that confirmation was an important factor in using mobile apps. In
addition, they determined that positive feedback given by other users for a mobile app
had a positive effect on the purchasing behavior related to that app.

In another study [16] that aimed to determine mobile users’ purchasing and infor-
mation sharing behaviors, the effect of differences of the mobile platform, user interest
in mobile apps, and last visits to mobile stores were investigated. The data was collected
from 345 participants through a questionnaire. At the end of the study, it was reported
that interest in a mobile e-commerce app was positively related to users’ purchasing
and information sharing behaviors. Wang et al. [22] focused on the factors that affect
users’ mobile app use based on the role of consumption values. The data was obtained
from 282 mobile app users. It was found that functional, social, emotional and epistemic
values had an important effect on the development of behaviors concerning app use.
Similarly, Chang et al. [15] evaluated 12 different mobile apps in their analysis of fac-
tors that affect decisions to use mobile apps. The data gathered from 68 participants
through a questionnaire revealed that users’ needs and excitement regarding an app as
well as its usability were influential factors in their decision to download and use that
app.

Maghnati and Ling [23] conducted a study to determine the effect of experiential
value on user attitudes toward mobile apps. User attitudes were examined under the
experiential value categories of aesthetic, playfulness, service excellence, and customer
return on investment. User attitudes were found to have a significant positive relation-
ship with playfulness and customer return on investment, but not with aesthetic and
service excellence. Similarly, Le and Nguyen [24] explored the effect of advertisements
in mobile apps on user attitudes based on data collected from 206 participants using a
questionnaire. Although many users were negative about advertisements in mobile
apps, it was considered that the format and content of advertisements could be designed
in a way that would appeal to users. In this context, the authors determined that “cred-
ibility” and “entertainment” in advertisements were the main factors that affected user
attitudes toward advertisements.

Features of mobile apps are determinants of not only the attitudes of users toward
these apps, but also the development of user perceptions and preferences. For example,
Kim et al. [25] focused on the effects of “stickiness” and “word of mouth” on user
perceptions concerning mobile app features. As a result of a survey conducted with 503
smartphone users, it was determined that user perceptions toward mobile app features
were positively associated with the usability of apps. Furthermore, this resulted in in-
creased “stickiness” and positive “word of mouth” intentions. Huy and vanThanh [26]



identified the most popular mobile app paradigms and evaluated them from the per-
spective of developers, users, and service providers. From the users’ point of view, it
was determined that ease-of-use and functionality were very important in native mobile
apps. In another study focusing on users’ perspective on mobile apps, Bowen and Pis-
tilli [14] investigated university students’ preferences concerning the use of mobile
apps. A total of 1,566 students studying at Purdue University were reached through a
questionnaire. According to the data obtained, a significant number of participants used
an Android phone or iPhone. The participants considered themselves to be moderate
and advanced users, and were found to prefer native mobile apps because they are
quicker and easier to use than the mobile Web.

User evaluation of mobile apps is critical to obtaining valuable information about
the current state of apps, their place in the market, and their success. In this context, in
addition to the feedback received from users through face-to-face interviews or ques-
tionnaires, user evaluation of apps in app stores provides important information [27].
Therefore, while some studies that analyzed user data in these environments used a
manual analysis method, other studies proposed an automated evaluation system. For
instance, Khalid et al. [27] investigated the most frequent complaints of users in relation
to mobile apps. The authors manually reviewed a total of 6,390 user ratings for the 20
most popular iOS apps. The problems most users complained about were functional
errors, feature requests, and app crashes. Fu et al. [13] proposed a system called Wis-
Com to analyze user reviews of mobile apps. The authors stated that this system pro-
vided valuable information about the entire mobile app market by identifying incon-
sistencies in user ratings, the reasons why users like or dislike an app, and user prefer-
ences of different mobile apps.

3 Methodology

A total of 42 undergraduate university students enrolled in the Software Engineering,
29 male and 13 female, participated in the study. Different methods and techniques
have been used in the research involving user evaluation of mobile apps. Some studies
analyze feedback from users [e.g., 16, 25] while others assess user ratings on apps in
app stores [e.g., 27]. In this study, descriptive quantitative analysis was used to engage
in an in-depth analysis of user evaluation of mobile apps and to identify the adopted
behavioral strategies.

3.1 Data Collection Procedure

It takes approximately eight minutes for users to learn how to use a new mobile app
[28]. A large percentage of users decide whether to remove an app from their smart
devices within three to seven days of first using that app [29]. In this context, the one-
week timeframe from the moment that users learn how to use a mobile app is very
critical for the success of that app in the market. This one-week period of use is consid-
ered to be sufficient to obtain the information necessary to evaluate a mobile app.
Therefore, the participants in this study were given an assignment in a Human Com-
puter Interaction Course, and asked to use a mobile app of their choice for one week.



Then, they reported in detail the problems they encountered during the use of the app,
as well as the behavioral strategies they adopted to counter these problems. The partic-
ipants reported name of the mobile application that they evaluated, list of the usability
problems that they countered, and their decisions regarding these problems in a docu-
ment. The participants documented these issues as they happened and the reports were
written using a word processor, and the participants sent their documents to the re-
searchers via e-mail. The basic data used in the study was obtained through the descrip-
tive quantitative analysis of the participants’ documents.

Reaction to a problem in an app might depend on the type of app and users’ needs.
Users may have different tolerance towards various apps. Therefore, although the par-
ticipants were completely free to choose the mobile app to evaluate, only free and he-
donic-oriented apps were evaluated in the study because this may influence the features
that an app offers as well as the participants’ decision to uninstall it. Hedonic-oriented
apps are type of mobile applications that are used for enjoyment, arousal and freedom
[30]. This allowed for the coverage of a broader range of mobile apps through the as-
sessment of different themes and types of hedonic-oriented apps and ensuring that the
implications of research were more generalizable under this type of apps. Therefore,
the types of mobile apps evaluated by the participants varied under 7 different themes
such as photography, video, chat, sports, music, news and games.

3.2 Data Analysis

A content analysis was performed on the qualitative data collected from the partici-
pants. The mobile app problems reported by the participants were categorized using the
12 types of complaints determined by [27] based on user feedback (see Table 1). Each
mobile app problem identified by the participants was included in one of these 12 cat-
egories and analyzed accordingly.

Table 1. Type of complaints identified by [27] and their description (p.74)

Type of Complaint

Description

App Crashing
Compatibility
Feature Removal
Feature Request
Functional Error
Hidden Cost
Interface Design
Network Problem
Privacy and Ethics
Resource Heavy
Uninteresting Content
Unresponsive App

The app often crashed.

The app had problems on a specific device or an OS version.
A disliked feature degraded the user experience.

The app needed additional features.

The problem was app specific.

The full user experience entailed hidden costs.

The user complained about the design, controls, or visuals.
The app had trouble with the network or responded slowly.
The app invaded privacy or was unethical.

The app consumed too much energy or memory.

The specific content was unappealing.

The app responded slowly to input or was laggy overall.




Furthermore, behavioral strategies adopted by participants to handle the problems
they identified were grouped into either ‘fight’ (continued to use) or ‘flight’ (abandoned
the app). This made it possible to demonstrate the relationship between the problems
encountered in mobile apps and the behavior exhibited. In the ‘fight’ strategy, individ-
uals do not give up using an app when faced with a problem; rather, they experiment
with different ways to cope with that problem. On the contrary, the flight strategy refers
to the user’s decision to uninstall an app when they encounter a problem and/or their
intention to use an alternative app. Each mobile app problem included in one of the 12
complaint types were categorized as fight or flight.

4 Results

4.1 Problems Identified in Mobile Apps

Figure 1 presents the problems identified by the participants for the mobile apps they
evaluated. Most of the participants complained about the interface design of mobile
apps (Interface Design, n = 32, 76%). This category contained complaints, such as the
app not being attractive or aesthetic, use of wrong color contrast, problems with size
and alignment of images, font selection, and readability of texts. Visual design issues
that affected the ease-of-use of the app were also included in this category. Functional
errors in the app constituted another type of problems according to most of the partici-
pants (Functional Error, n =29, 69%). Incorrect operation of buttons, certain operations
giving constant errors, and some pages not responding were examples of this type of
complaint.

Interface Design I 35
Functional Error e 3]
Feature Request IIEEEEEEEEEEEEEEEEEEEEEEE— )5
Feature Removal mEEEEEEEEEEEEESSS———— )]
Unresponsive App Immmmmmmms 11
Uninteresting Content m———— 11
App Crashing mee—— 7
Privacy and Ethics m—— o
Resource heavy mmmm 4
Compatibility mm 3
Network Problem mm 2
Hidden Cost m 1
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Fig. 1. Mobile app problems reported by the participants (percentage)



As the number of apps developed for mobile devices increases, user expectations
and demands from these apps also increase. In this study, it was found that more than
half of the participants complained about features they thought were missing in the
mobile apps they evaluated (Feature Request, n = 21, 50%). The lack of an option to
close a bank account, problems with bank integration, short duration of video recording,
or lack of feedback within the app were among the reported issues.

Some of the participants were frustrated by the services, content or operations of-
fered by the mobile apps (Feature Removal, n = 18, 43%), and they complained about
the requirement to update the app, constant advertisements displayed in the app that
forced the user to make a payment to close the window, and the recommendation to
contact the management rather than describing the error in error messages.

The participants also referred to problems regarding the slow application speed gen-
erally, or in certain pages or operations, particularly on certain days of the week (Un-
responsive App, n = 10, 24%). It is important that the content in apps is consistent with
the features of the app and user expectations. However, concerning some of the mobile
apps evaluated in this study, users had complaints regarding this situation (Uninterest-
ing Content, n = 9, 21%). Examples given by the participants under this type of com-
plaint were the app not presenting information that was needed and the content being
limited and inadequate or including irrelevant information. Other mobile app issues
identified by the participants include app crashes (App Crashing, n =4, 10%), excessive
use of battery, memory or internet (Resource Heavy, n = 4, 10%), violation of privacy
and ethics (Privacy and Ethics, n = 3, 7%), and problems concerning the hardware or
software specifications required by the app (Compatibility, n = 2, 5%).

4.2  Behavioral Strategies Adopted to Counter the Problems

The behavioral strategies developed by participants to counter the problems they faced
when using the mobile apps were analyzed in detail. It was determined that the partici-
pants either responded by trying to find solutions to these problems (Fight) or abandon-
ing the use of app and searching for an alternative (Flight). The methods used by the
participants to cope with the problems are detailed in Table 2 according to the behav-
ioral strategy.

Table 2. Behavioral strategies adopted by users to handle mobile app problems

Users’ Behavioral Strategies n %
Making an additional effort using the trial and error method 23 29
Updating or reinstalling the app 9 12
Fight  Sending feedback to the app developer(s) 5 6
Contacting the customer services
Seeking help within the app 2 3
Uninstalling the app 12 15
Flight Usins the app less ‘ 9 12
Seeking an alternative app 7 9

Using the website of the app 6 8




The participants seemed to mostly prefer to make an additional effort to perform the
operations they needed in the mobile app or to try to determine the causes of problems
that confused them so that they would not trigger the same error in future use (50%, n
= 21). This was followed by the behavior of updating or reinstalling the app (17%, n =
7). Other methods adopted by participants to tackle the app-related problems included
sending feedback or complaining to the developer (12%, n=5), contacting the customer
services if it was an official app of a corporation (7%, n = 3), and searching for a help
feature within the app (2%, n=1).

Among the participants that adopted the behavior to abandon the app after facing
problems, most preferred to uninstall the app (26%, n = 11). This was followed by
reduced use of the app (19%, n = 8). The participants also reported that if they thought
that the mobile apps, they were trying did not meet their expectations, they would use
an alternative app designed for the same purpose to fulfill their needs (14%, n = 6).
Finally, some of the participants stated that they resorted to the website version to per-
form the actions that were problematic on the mobile app (10%, n = 4).

Interface Design
~ -

Complaints Behavioral Strategies Complaints

Functional Error —_

Unresponsive App

Fig. 2. Relationship between mobile app problems and behavioral strategies

In this study, the relationship between the mobile app problems identified and the
behavioral strategies developed by the participants for these problems was also ana-
lyzed (see Fig. 2). The most reported complaints were considered to understand the
participants’ behavioral strategies properly, and rests such as app crashing, privacy and
ethics, compatibility were ignored. It was found that the variety of the problems en-
countered during the use of mobile apps resulted in the differentiation of methods and
behavioral strategies adopted to cope with these problems. For example, the majority
of the participants that complained about functional errors (23 of 29, 79%), feature re-
moval (11 of 18, 61%), or an unresponsive app (6 of 10, 60%) adopted the flight be-
havior by deciding not to use the app any more. On the other hand, those participants
that were not happy with the interface design, ease-of-use, aesthetics (Interface Design,
25 of 32, 78%), lack of features (Feature Request, 15 of 21, 71%), or app content (Un-
interesting Content, 5 of 9, 56%) exhibited the fight behavior, continuing to use the app
and trying to overcome the problems. Other types of complaints addressed by the par-
ticipants were not concentrated under any distinct behavioral strategy.



5 Discussion

The development of user-friendly mobile apps is a challenging process [31]. In addition
to their unique features, mobile apps have many limitations [32, 33]. However, given
the growing interest in mobile apps, competition in the industry, and the expectations
of users, it is important that apps have features that will minimize user complaints.

5.1 Complaints about the evaluated mobile apps

According to the results of the present study, the participants most complained about
the interface design of mobile apps. They frequently emphasized problems concerning
the aesthetic design and ease-of-use of the apps they evaluated. Mobile apps should be
easy to use by target groups [34]. Individuals that do not have any difficulty using an
app usually consider it user-friendly [35]. Research has shown that users assess the
interfaces of mobile apps mostly based on their visual appearance [17], and the ease-
of-use of an app is a decisive factor for preference of use [14, 26]. In this context, dif-
ficulty to understand how to use an app for the first time, uninteresting design, and
visual problems are among issues to be considered in the development of mobile apps.

When mobile apps are being developed, they should be tested concerning different
aspects, such as hardware, screen size, platform, and network connectivity [36, 37].
This will prevent potential users from encountering functional errors. However, con-
sidering that many developers manually test mobile apps due to the lack of automated
testing tools for mobile apps and user testing [38], it is inevitable that users will expe-
rience functional problems in mobile apps. Huy and vanThanh [26] underlined the im-
portance of the functionality of mobile apps from the point of view of users. Khalid et
al. [27] determined that the most common complaints of users concerning mobile apps
were functional errors. Similarly, in the current study, most of the participants com-
plained about the functional problems they encountered in mobile apps.

In this study, some of the participants were also frustrated by and complained about
some features or content of the mobile apps they evaluated, particularly in relation to
the advertisements placed in apps. Advertisements are an important source of income
for mobile app developers [39]. However, attention should be paid not to place adver-
tisements in areas that would make it difficult for users to interact with the app and
would interfere with their use of the app. Displaying a large number of advertisements
is one of the main factors that negatively affects users’ attitude toward an app [40].
Complex interaction provided by apps was another feature that displeased the partici-
pants. Mobile apps offer more interactivity with users compared to desktop apps [41],
but it is important that this interaction is structured in a way that users can easily un-
derstand. Otherwise, users will not be able to use mobile app effectively.

In their research involving user evaluation of the usability of mobile apps, Fung et
al. [42] found that the most frequent problems were inconsistencies regarding the con-
tent, the illogical presentation of information, and the lack of sufficient help concerning
error messages. Similarly, among other problems, the participants reported that some
of the necessary information was not included in the app while other content was un-
necessary or outdated. Thus, although it is difficult to develop user-friendly mobile apps
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due to the small screen size [41], it is possible to avoid such problems by presenting the
content appropriately for the limited size. Considering this constraint, it is critical to
design mobile apps as simply and plainly as possible when, at the same time, ensuring
that they fulfill their basic functions. Every new function and feature to be added to the
app should also be carefully considered not to complicate the app and adversely affect
its usability [33].

By their nature, mobile apps need to provide short and fast interaction [41]. It is not
possible to talk about the advantages of mobile apps if users cannot access necessary
information quickly [43]. Studies have also shown that speed is an important factor in
user preference to use mobile apps [e.g., 14]. Furthermore, freezing, constant errors,
slowness and excessive battery consumption are among the main problems that lead
users to give negative feedback to mobile apps [40]. Similarly, in the current study,
some of the participants identified slowness as one of the main problems with the apps
they evaluated. Apps being generally slow or some of the pages and processes being
slow, particularly on certain days of the week were among the reported issues.

5.2 Behavioral Strategies against Problems Encountered

In a study investigating the responses of users in relation to an app not meeting their
expectations and needs [40], the most utilized behavioral strategies were to uninstall
the app immediately, remove it if it did not respond for longer than 30 seconds, tell
their friends how bad it is, and complain about it in social media. In the current study,
the participants developed two basic behavioral strategies to counter the problems with
the mobile apps they evaluated; either trying to overcome the problem by continuing to
use it, or giving up using the app and searching for alternatives.

Observing the relationship between the mobile app problems reported by the partic-
ipants and the behavioral strategies they exhibited, it is clear that the types of problems
differentiate the methods of handling the problems and the behavioral strategy adopted.
The participants that chose the behavior to abandon the app often referred to functional
errors, a feature that frustrated them, or the slow application speed. On the other hand,
those participants that responded by continuing to use the app and trying to find some
solution mostly mentioned problems with the interface design, ease-of-use, aesthetic
characteristics, missing features or problems with the content of the app. Briefly, func-
tional errors, disturbing features or slowness usually draw users away from the app.
Although users that experienced design problems, missing features, or problematic con-
tent tended to give the evaluated apps another chance, the increasing competition in the
mobile market and the availability of a large number of alternatives make it necessary
to pay attention to such user complaints.

Users that are not satisfied with an app usually comment on it negatively to friends
or colleagues [40]. Accordingly, an app with user-friendly features leads people to con-
tinue to use it and increase their possibility to recommend it to others [15, 25]. Some
unsatisfied users not only remove an app but also make negative comments and reviews
about the app, which can be influential in the download behavior of other users [44]. It
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is therefore important that mobile apps resolve both functional and design-related prob-
lems in order to have a larger share in the market, grow their target groups, and build a
loyal customer base.

6 Conclusion, Limitations and Future Research

Today, mobile technologies continue to be used with increasing popularity. Accord-
ingly, studies on the analysis of user behavior in the context of these technologies pro-
vide valuable findings. In this study, mobile app problems were examined from the
point of view of university students, and the behavioral strategies they developed to
counter these problems were also analyzed. The results revealed that the participants
who encountered problems that made it difficult to use the app adopted the behavior to
abandon the app whereas those that had complaints about design issues made more
effort to continue to use the app. The data was collected from a limited number of par-
ticipants. In terms of the generalizability of the findings, it is important that the data be
obtained in a way to cover a broader group of participants. The participants were free
to choose the app to evaluate, however we asked them to evaluate free and hedonic-
oriented apps. Therefore, an assessment based on the other app types (such as utilitar-
ian-oriented apps) was not possible. Therefore, it is important that future work consider
both the number of participants and the types of mobile apps. As the continuation of
the current work, we plan to undertake further research in view of these issues.
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