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Abstract — The main goal of this article is to identify
the use of gamified mobile applications and their
impact on work productivity. We employ a systematic
review of the literature to discover to what extent
gamified mobile applications improve worker
productivity within a company. The intent is to
contribute to more profound understanding of learning
contexts, methodologies, techniques and objectives with
the application of mobile gamification. The literature
emphasizes that mobile gamification can be used to
enhance the learning process, improve performance
and achieve worker objectives, especially in production
and IT areas. To do this, an analysis is presented of the
areas that use mobile gamification, the techniques used
and the effects that are achieved with its application in
companies. It seeks to close the knowledge gap by
quantifying the gamification characteristics found in
applications. Due to the paucity of studies on mobile
gamification at work productivity, this work also
points the way to new research.
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1. Introduction

The activities and routines that this current rthythm of
work life has is increasingly similar to a game,
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because certain steps must be followed and levels
must be overcome to reach the set goals.[1]

We have lived experiences that lead us to certain
satisfactions with which our behaviour is affected:
teamwork, assuming roles, improving performance,
achieving goals, results, obtaining rewards, among
others, which are characteristics that we also find in
games. [2] Various studies on these ways of
confronting life have defined these dynamics that are
intended to enhance motivation or reinforce
behaviour to solve problems, improve productivity,
activate learning or achieve objectives, in
gamification. [3]

Gamification has been applied in various fields in
recent years with good results, such as education [4],
banking [5], sports or psychology [6], where game
elements are wused to increase motivation,
commitment and participant performance. The
cultural and commercial success that has been
exhibited with the application of these methods has
attracted the attention of companies [7], leading to
their use in organizations despite signifying a greater
investment [8], because many employees use their
mobile devices constantly [9] and employers are
beginning to see in them a tool to align with their
goals. [10]

Likewise, in mobile applications, gamification has
been an important part of their design, when the
objective has been a greater participation of users and
interaction between them. [11] Taking it as part of
the design methodologies to business environments
since it can be adapted in the different areas where
the thought process and game mechanics seek to
involve workers to solve problems within
organizations, as well as motivate loyalty among
their users. [12]

There is an increasing trend in the use of mobile
applications: app downloads have grown from 147
billion in 2016 to 218 billion in 2020 worldwide.[13]
This makes mobile gamification a promising field
that can help improve engagement and motivation in
company workers. In fact, there are already some
standardized business tools that achieve these goals,
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such as Bizfit [14], Centrical [15] or Quizizz for
Work [16].

There have been other works of literary review on
applied gamification in various areas [17], and those
that have taken into account gamification in mobile
applications [18], focusing on identifying the specific
characteristics or attributes of the applications
(functionality, ease of use, privacy and security,
interactivity) that motivate user participation.[19]
However, few studies have investigated the influence

of mobile gamification in improving work
productivity.
Taking into consideration the aforementioned

issues, the focus of this document will be to analyse
the application of mobile gamification in the labour
productivity of companies. The motivation of this
article is to find out which are the most relevant data
sources for the mobile gamification research area
applied to labour productivity. This work is also
aimed at discovering who the main authors of the
topic are, which are the most relevant articles, as well
as the challenges and deficiencies that may exist in
the explored field. This literature review is intended
to reinforce the current theoretical framework, which
can support future research related to mobile
gamification in companies. For this, a systematic
review is proposed that will include the literature of
the periods from 2016 to 2021.

This document is organized as follows: section 2
will present the methodology of the systematic
literature review. In section 3, the respective analysis
of the results will be presented according to the
questions asked and section 4 will show information
about the limitations and future research. Finally,
section 5 presents the conclusions that have been
raised in this review.

2. Methodology

In this systematic review we will use the guidelines
established by Kitchenham and Charters [20], which
consist of three important phases as shown in Figure
1:

* Identification of the need for the review
* Define search questions
* Define review protocols

Planning

L

*Primary studies selection
*Quality assessment
*Data extraction

Conducting the

review

*Data synthesis
*Result interpretations

Review

results

Figure 1. Systematic review process adapted from
Kitchenham and Charters [20]
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1. Planning the review: In this phase it is necessary
to confirm the need to carry out the review,
considering the research questions.

2. Carrying out the review: In this phase, the
primary studies are selected, according to the
inclusion and exclusion criteria.

3. Review results: In this phase, the statistics and
analysis of the articles are displayed

A. Planning the Review

In order to have a clear idea about the scope of
mobile gamification in companies, if these
experiences have been positive or what mechanisms
and techniques are the most appropriate to achieve
positive effects, it is necessary to have the best
evidence from the existing literature on the use of
mobile gamification applied to labour productivity in
companies. Thus, the systematic review planning
process provides us with the best techniques for
collecting and analysing primary studies.

The following repositories of indexed scientific
articles  were  consulted: Springer  Link,
ScienceDirect, Scopus, IEEE Xplore, ACM and
Wiley. A review protocol was also developed in
which the search needs were identified in order to
delimit the field of study about experiences, activities
or theories of mobile gamification applied in labour
productivity. The research questions for the
information search are shown in Table 1:

Table 1. Literature search questions

1D Search Question Motivation

What studies are there
on mobile

Identify the areas involved
with the use of gamified

Q gamification applied ~ mobile applications within
in companies? companies.
What gamification Rfeveal‘the various
. . gamification techniques
techniques are used in . .
Q2 k . that are implemented in
business mobile . T
o mobile applications used by
applications? )
companies.
What effects does the ~ Discover the main effects
Q3 use of mobile detected related to the use

gamification have on
companies?

of gamified mobile
applications in companies.

B. Conducting the Review

Initial search

The search process began on May 20, 2021, with
the  first  searches  interconnecting  terms
'gamification’,  'work!, 'mobile  applications',

'‘productivity', 'gamification techniques', 'companies',
in the following databases: ScienceDirect, IEEE
Xplore, ACM, Scopus, Springer Link, InderScience,
and Wiley.
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Subsequently, the search was expanded using
Boolean AND and OR operators, in combination
with terms 'mobile', 'gamification', 'employee',
'workplace', 'techniques', 'companies', 'productivity’'
and 'effects'.

These searches returned a very good number of
results, many of them repetitive or of little use, but
which gave a general idea of the spectrum of words
that should be most effective in this search. In
addition, they allowed to verify that, related to the
subject of mobile gamification applied to labour
productivity, no systematic review has been found.

As the results obtained in IEEE Xplore,
InderScience and Scopus were scarce and did not
appear to contribute any additional study or that it
was included in the other databases, it was decided to
withdraw them from the systematic review process.

Systematic Search

The systematic search continued in the databases
SciencieDirect, ACM, SpringerLink, and Wiley,
limiting the results to all publications made between
2016 and 2021.

From the initial experience, the combinations of
words that produced the best results were found in
the databases as shown in Table 2.

Table 2. Literature search chain

Question Search string
01 (((MOBILE AND GAMIFICATION) AND
EMPLOYEE) AND PRODUCTIVITY)
02 (((MOBILE AND GAMIFICATION) AND
TECHNIQUES) AND COMPANIES)
03 (((MOBILE AND GAMIFICATION) AND

EFFECTS) AND COMPANIES)

Inclusion and Exclusion Criteria

In Table 3., the criteria used to filter the papers are
shown.

Table 3. Search criteria

Inclusion criteria Exclusion criteria
Publications related to
gamification in companies
using mobile applications
Publications related to
mobile gamification

techniques in companies

Articles that do not meet
the inclusion criteria

Review articles, theses,
newsletters, books,
manuals were excluded
Atrticles focused on
mobile gamification
applied to education are
excluded

Posts that mention gamified
mobile apps that improve
work productivity

TEM Journal —Volume 10 / Number 4/ 2021.
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Figure 2. Article search process

Additional filters:

To continue with the selection of articles, the most
refined filters will be applied in this way:
First filter:

Reading of title and abstract: It is submitted to
reading and revision.
Second filter:

Full Text: Finally, we proceed to the complete
reading and analysis of the studies that passed the
first filter.

Once these last refined filters have been applied,
the so-called snowball technique will be used, which
consists of taking into account the references found
in the filtered articles. [21], that can contribute more
and / or better content to the systematic review and
that have not been detected by the initial search
chains.

Of the 7034 articles found, as shown in Figure 2.,
the inclusion and exclusion criteria were applied.
Then, it was screened with more detailed filters
annexing articles that appeared in the review process,
obtaining a total of 29 primary studies.

C. Review results

The 29 studies found and detailed in Table 4. show
a variety of content related to mobile gamification in
business environments.
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Table 4. Results found

Ref.

Title

Description

[22]

Work gamification: Effects on
enjoyment, productivity and the role of
leadership

The study investigates 114 employees who used the Habitica app, a
mobile game for managing and tracking habits, finding that it
improved enjoyment and productivity in those employees with
leadership functions.

(23]

How a company's gamification strategy
influences corporate learning: A study
based on gamified MSLP (Mobile social
learning platform)

It addresses a theoretical framework to design mobile applications for
gamified learning, taking as a reference a survey of 293 employees of
a company in South Korea who used a Mobile Social Learning
Platform (MSLP), demonstrating that a motivation for voluntary
learning is achieved.

(24]

Augmented Reality and Gamification to
Increase Productivity and Job
Satisfaction in the Warehouse of the
Future

He suggests mobile gamification as a tool to increase motivation in
workers, mainly in warehouse companies and distribution centres.

[25]

A model for enhancing employees'
lifelong learning intention online

Examines the applicability of self-learning motivation through
gamified online platforms. A survey of 255 workers in Thailand aged
25 to 54 years is taken as a basis, finding a positive contribution of
mobile gamification in the self-learning of employees.

[26]

An exploration of world of Warcraft for
the gamification of virtual organizations

The study suggests taking the game World of WarCraft as a design
model for gamified applications and thereby generating commitment
and enjoyment that involve its members by supporting organizational
strategies.

(27]

A framework for gamification in
software engineering

The study presents a framework with gamification support for
software projects. A case study was carried out in a company for the
areas of project management, requirements and tests, achieving a
quality solution with an adequate effort in design and development.

(28]

A novel social gamified collaboration
platform enriched with shop-floor data
and feedback for the improvement of
the productivity, safety and engagement
in factories

It seeks to demonstrate that a gamified online access platform can
motivate the level of commitment of workers. For this, the tool was
tested for 3 months at the CERTH / CPERI plant, verifying a general
improvement in positive mood together with commitment and
satisfaction.

[29]

Human-centered performance
management in manual assembly

It seeks to demonstrate that gamified experiences through
applications contribute to the operational performance and work
motivation of plant workers. To do this, an MES application
integrated in a business game simulation was used, within an
assembly plant. Observations prove to be a source of motivation.

[30]

Simulation-games for Learning
Conducive Workplaces: A Case Study
for Manual Assembly

The study presents a new approach to the use of mobile gamification
in industrial assembly environments, improving the learning
processes of operators

[31]

Game on: Engaging customers and
employees through gamification

It is discussed how gamification can help in the participation of
clients and employees in a company. All this as a decision tool for
managers.

(3]

Leveraging learning with gamification:
An experimental case study with bank
managers

Competitive game elements were shown to be effective as an aspect
of instructional design, especially when a gamified digital feedback
system was used as an evaluation tool in training bank managers.

[32]

Gamification in e-Governance:
Development of an Online Gamified
System to Enhance Government Entities
Services Delivery and Promote Public's
Awareness

Research using a gamified mobile app for employees of government
organizations for training purposes.

[33]

Achiever or explorer?: gamifying the
creation process of training data for
machine learning

Study that suggests gamifying several processes of manual creation
of Machine Learning training data, to turn these tedious tasks into
interesting ones.

[34]

Architecting an extensible framework
for Gamifying Software Engineering
concepts

Article that raises a software development framework where the
design focuses on gamification and a structure adaptable to the
requirements of the company.

[35]

Gamification in mobile and workplace
integrated microlearning

The behavior of 175 employees with gamified mobile applications
for learning processes was studied. An increase in the amount of
information learned was not shown, but a shorter learning time
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An Engaging Gamified Learning

It seeks to demonstrate that with a gamified mobile application,

[36] Mobile App for Microenterprises people can efﬁmently learn concepts and ideas that allow them to
grow commercially.
The role of 1 i . . .
_he Tole ot persona dexterity and It seeks to develop a concept of gamified systems. Questionnaires
incentive gamification to enhance <.
[37] emplovee learnine experience and were made to 104 employees. The results show a positive effect on
perI;orr};lance £ exp personal dexterity
GARUSO: a gamification approach for
[38] involving stakeholders outside Study that uses mobile gamification strategies to attract stakeholder
organizational reach in requirements participation in Requirements Engineering, achieving positive results.
engineering
. S Two study groups of employees in retail stores were used: one used a
Enhancing motivation in workplace . . . . .
[39] training with casual games: a twelve learning platform without gamification, and the other with
monthgﬁel d studv o fgretail ém lovees gamification. The result showed that workers who had the gamified
Y ploy platform entered more frequently and provided better responses.
More than iust a eame: ethical issues in It seeks to develop a descriptive explanation of the ethical
[40] amificati an game: considerations associated with mobile gamification, focusing on
& aspects such as manipulation, privacy interruption, among others.
Gamification's impact on
manufacturing: Enhancing job A case study is presented that tests a mobile application in an
[41] motivation, satisfaction and operational  industrial plant. Operators are shown to achieve an improvement in
performance with smartphone-based job motivation, job satisfaction and operational performance.
gamified job design
It addresses the implementation of a framework integrating
[42] Gamification for software process gamification for software development in order to motivate workers
improvement: a practical approach in the various processes. The results indicate that, although
motivation did not increase, it did with job performance.
It proposes elements of game design in software development,
Case study of the introduction of eame especially in the Scrum process. The results obtained from the
[43] design tec}llmi Les in software & realization of a case study in a software development team of a
dev;glo mentq company show that there was encouragement to the developers to
P carry out their daily tasks, although this result did not generate strong
evidence of increased productivity.
ive efft f . . ..
CO“‘.“erp?Odf”“V" elfects o A study is carried out based on surveys of users of the Habitica app, a
gamification: An analysis on the . N .
[44] example of the eamified task manager gamified application that tracks tasks or habits. As a result,
Habi tIi)ca & £ counterproductive effects are shown on users.
Developing a gamified mobile An application is put into use that tracks the energy use habits of
[45] application to encourage sustainable employees, demonstrating that the system reduces electricity
energy use in the office consumption by optimizing the use of resources.
The study proposes the use of gamified applications to motivate
Emplovee Profiles and Preferences energy savings in their work centers. A survey was conducted with
[46] towr;r d}; ToT-enabled Gamification for workers in three different locations: Spain, Italy and Switzerland. It
Enerev Conservation was shown that those gamified apps that have progression levels and
gy points motivate their workers to learn and become aware of the use of
energy.
[47] Gamification of Enterprise Systems Pres:.ents a theoretical framework to implement gamification in
business systems
. . . It shares results of the adoption of gamification processes, which
The gamification as a tool to increase : . .
[48] employee skills through interactives allowed, through the integration and involvement of work teams, the
work instructions trainin development of automated document control systems and self-
g evaluation processes in the production field, with favourable results.
Gamification in industrial shopfloor - It seeks to contribute new knowledge about the area of gamification
evelopment of a method for in production and logistics from a conceptual point of view.
development of thod f product d logist fi ptual point of
[49] classification and selection of suitable Likewise, the gamification method developed allows the selection of

game elements in diverse production
and logistics environments

specific game elements according to the company that takes it as a
reference.
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In Table 5., it can be seen that the research articles
also show an increase in interest in the topic of
gamification in business applications.

Table 5. Number of articles by year of publication

Year | Quantity Related studies

2016 4 [30], [31], [34], [40]

2017 3 [27], [32], [35]

2018 4 [36], [41], [46], [48]

2019 5 [38], [42], [43], [44], [47]

2020 7 [22], [24], [26], [28], [33], [39], [45]
2021 6 [31, [23], [25], [29], [37], [49]

3. Analysis of the Results

Based on the results found, the results will be
analysed according to the questions posed at the
beginning of the systematic review.

Q1. What studies are there on mobile gamification
applied in companies?

The studies found and shown in Table 6. give us a
clearer vision of the areas in which mobile
applications with gamification are currently being
developed. These seek to collaborate with labour
productivity.

Table 6. Studies on mobile gamification in companies

For the information technology areas, software
development can be more efficient, not only with
agile methodologies [43], but also by incorporating
the gamification of their processes [33]. This
encourages a more active participation [34] and
focused on having a quality product. [27]

To a lesser extent, mobile gamification is being
used to train in sales techniques [39], or business
management [36]. Similarly, in the studies found, the
use in areas such as warehouses [24] and logistics is
appreciated in order to improve the workers' mood.
[49]

Q2. What gamification techniques are used in
business mobile applications?

The techniques used in mobile gamification of
business applications do not differ much from those
already used in the predecessor gaming activities.
Table 7. orders the techniques that were used in the
articles reviewed.

Table 7. Studies on gamification techniques in mobile
applications

Techniques Related studies
. [22], [25], [26], [28], [29], [30], [32], [35],
Points [36], [43], [44], [46]
[22], [25], [27], [28], [29], [30], [32], [35],
Badges 361 [43], [44], [46]
Levels [22], [26], [27], [32]
Challenges [3], [23], [36]
Competence  [3], [23], [25], [26]
Cooperation  [28], [45]
Ranking [3]
Narrative [45], [46]

Area Related studies
Storage [24]
Management [31], [3], [38], [47]
IT [27], [33], [34], [42],
Production [28], [29], [30], [41], [48], [49]
Logistics [49]
HR [23], [25], [32], [35]

Sales [36], [39]

Organizations take into account that employees are
currently linked to a mobile device and make
constant use of applications that help them relax and
be entertained [50]. Thus, it is sought to take
advantage and adapt the game towards activities that
can normally be tedious or not very motivating [23].
For example, in the case of Human Resources areas,
applications serve to improve the learning of workers
[35] or guarantee the training of government
employees. [32]

Employees in the production or manufacturing
areas have a lot of repetitive work, which demands
physical effort.[41] Mobile applications can help
improve tasks [29] and improve work times. [48]

In the case of the Management area, mobile
gamification allows managers and administrators to
have a greater understanding of teamwork [3],
assume leadership roles [31], value their team
members for skills and use them intelligently to reach
to the goals. [38]
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According to the table shown, the point system is
the most used in mobile gamification applications.
This is because it is the simplest way to guarantee an
interest in users. [29] Badges that assign the player
an outstanding achievement are also considered as
levels. [43]

Challenges [3] and competence [25] are mechanics
that are used to test knowledge and skills of workers,
which contributes to improving their levels of
knowledge.

Narrative or cooperation are techniques that can be
used in awareness activities, such as saving energy
within the workplace. [45]

To a lesser extent the ranking or rating board is
applied as a technique, because it can distract from
the general objectives of the company. [3]

Q3. What effects does the use of mobile
gamification have on companies?

In Table 8., positive effects are identified when
using gamified mobile applications.

TEM Journal = Volume 10 / Number 4 / 2021.
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Table 8. Studies on the effects of mobile gamification in
companies

Effects edit Related studies

Increase motivation [22], [24], [29], [41], [42], [43]

Improves mood [28], [33], [37], [45], [46]

Learning [3], [23], [25], [30], [32], [35],
improvement [36], [39]
Commitment 20} (27} (28} 311 [32). 138
Others [40], [44]

The main utility of gamification in the education
sector is also found in companies [36], since it
improves the learning of workers. [39] Thus, HR
areas save resources by avoiding training workshops.
[32]

Another positive effect found in the studies is the
commitment of the users of gamified applications.
[27] By mixing daily tasks with games [31], it
achieves greater attention to the tasks in charge. [38]

Increasing motivation [22] or improving mood [28]
are key in industrial work environments. This results
in better performance because daily activities are
done with a better will [45] and resources are saved.
[46]

However, there will also be experiences where
employees feel that these applications invade their
privacy [44] or that they try to manage other aspects
of their life. [40] For this reason, it is important to
involve workers in the gamification designs of
business applications. [34]

4. Limitations and Future Researches

Some limitations should be considered with respect
to the literature review carried out. First, the size of
the studies was not what we expected to cover.
Additional studies with other types of research
methods could provide additional information. In the
second instance, the theoretical or motivational
foundations of the collected articles were not
discussed in this research, so this systematic review
is limited with respect to the theoretical or
motivational perspectives of the authors. Finally,
application design is oriented at different levels of
abstraction. This article focused on the level of game
design features and the effects it causes on workers.

Therefore, we hope that these limitations can be
transformed in future efforts and directions for new

TEM Journal —Volume 10 / Number 4/ 2021.

research. The business environment represents a
diverse spectrum of ages, genders, and cultural
backgrounds. Because of this, additional studies
should be conducted on how to better design and
implement mobile gamification to maximize skill
development while addressing factors such as the
psychological and motivational needs of a
multigenerational workforce. In that sense, future
studies should examine gender-based approaches in
mobile gamification. Likewise, research should be
related to the way in which mobile gamification
addresses the needs and preferences of diverse
cultures.

5. Conclusion

According to the analysis carried out on the
findings of studies related to gamified mobile
applications in work environments, we can conclude
that they benefit productivity in companies, as long
as their development is aligned with company
policies and has been made a previous study of the
fields that are wanted to be promoted within the
workers.

It should be considered that the growth predictions
of the development of gamified applications for
companies, in the different global markets, and the
prevalence of multinational corporations, present
important research opportunities. Thus, according to
our systematic review, there are areas that have not
yet explored the use of this type of mobile
applications, such as Service Desks, which would
mean an improvement in the user experience through
an increase in the productivity of service attentions.
corresponding.

With this review of the literature, it is also verified
that these applications must have directives to align
objectives and key performance indicators in
organizations or companies.

For the design and development of gamified
applications aimed at improving work productivity,
professionals must consider a variety of demographic
and cultural factors, as standard business applications
may not be the best option because they are not fully
adapted to the organization. In addition, operational
needs must be balanced with the needs of the worker.
This contextualization is important for a better
adoption within companies around these paradigm
changes that the use of gamified applications means.
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