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Abstract

As the use of Educational Apps rises every day and the population begins its
use at an increasingly early age, it becomes relevant to understand the positive
and negative aspects of this technological tool. However, the information
may seem overwhelming, especially for those starting investigations on this
topic. For this reason, a Systematic Literature Review was conducted on 119
published scientific papers, in order to create a work that synthesizes all the
recent data about most used keywords, funding aid, authors and publishing
journals, just to name a few. Additional data also reveals the need, expressed
by authors and backed by their research, to evaluate the effectiveness of the
Educational Apps. As an additional point, some solutions are offered to deal
with the aforementioned problem, as well as some recommendations for the
correct development of applications.

Keywords: Educational Apps, mobile learning education, review, effective-
ness, recommendations.

1 Introduction

It is widely known that the advances in technology have a great impact
in the way’s mankind realizes their activities. One of the main reasons for
this impact is the ease with which the information can be transmitted, in
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addition to the great scope that it has. In the present day, the Information
and Communication Technologies (ICT or ICTs) are responsible for the
transmission of information and knowledge to an enormous amount of people
around the world, the shift of employment models towards a digital economy,
the creation of new types of employs and educational innovations, just to
name a few [1, 2].

In the educational aspects, ICTs can provide new opportunities to obtain,
not only technological abilities, but also new methods that can ensure the
knowledge’s acquisition. That is why it is important for each actor in the
teaching process to keep up with those technological advancements [3].
Virtual Reality, Augmented Reality and Mobile Applications (Mobile Apps)
are just a few of those new tools available to educators to strengthen the
educational process [4–6].

The case for the mobile apps is interesting and important to examine. The
decreasing cost of the smartphones/tablets and their increasing capabilities,
constant access to internet services and the creation of specialized markets
like the App store from APPLE and the Play Store from GOOGLE, has
helped to expand the number of users of these software applications [7–9].
This has made the use of mobile learning applications a daily and widely
accepted activity, evidenced by multiple studies [10–12]. Mobile Learning
has helped to create an interactive communication between students and their
teachers, to create collaborative environments and personalize the education
to help the students [10, 13]. In developed countries, children are becoming
users of smartphones and applications at an early age, and parents’ concern
begins to grow, as they seek mobile apps to positively influence their children
[14, 15]. Likewise, university students are regular smartphone users, and
this is already being used by teachers to create a new type of educational
experience, especially in developed countries [13].

The understanding of this tool becomes relevant to analyse not only the
benefits, but also the areas with opportunities for improvement. Therefore,
Systematic Literature Review was carried out to find and synthesize the most
relevant information for those authors eager to work with Mobiles Apps. This
work also includes some recommendations based on the information given by
the authors and their research.

2 Mobile Apps – Benefits and Improvement Areas

In 1973, the general manager of Motorola, Martin Cooper, introduced the
first cell phone to the public [16]. Later, in 2002 Blackberry introduced the
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first cell phone with computing abilities, which can be considered the first
smartphone [17]. Thanks to the continuous development of this devices, the
creation of new computational elements, such as the tablets and Portable
Digital Assistances (PDAs), and the decrease in prices, the population has
been able to acquire those unevaluable tools [3, 18] facilitating the access to
applications.

Mobile Apps offer one exceptional benefit: Continuing education, mean-
ing that the communication and interaction between teachers and students is
no longer restricted to the typical classroom and educational activities can be
carried out at any moment and ease the acquisition of formal and informal
learning [13, 19–22]. In the same way, educational resources (video calls,
eBooks, forums. . . etc.) are available so a user can access them immediately
from any location, and it is It is possible to create specific environments for
different professions (e.g. simulate the interaction with a patient), as well as
environments to solve the needs of a certain group of students [6, 23]. A
widely used use of apps by professionals is that of personalized education,
to reach different groups or people with unique needs. Lastly, the Mobile
Learning Apps are the perfect tool to create collaborative environments for
the students [10].

The educational benefits are also reflected in the youngest population. The
scientific community, along with educators, agree on the positive effects on
the learning experience, when children are responsibly exposed to learning
apps, so much so that measures have been issued by governments to promote
the use of these tools [24]. These effects can be maximized when the children
use educational applications under the supervision of a responsible adult or
an educator [25, 26].

However, it is also necessary to know the aspects to improve to create
more efficient educational applications. The initial studies were carried out in
controlled environments and with limited groups of people, which could give
different results found in a user’s life [27]. To solve this inconvenience, the
researchers began to collect the usage data from the different app store users,
generating a new method that helped to understand the use of an application
by a person in what is considered a favourable scenario [28]. The use of this
method has not yet become popular among researchers, due to the fact that
they must handle multiple tasks and information of which they have not yet
become familiar [7].

As mentioned by [29], research currently focuses on education applied to
specific segments (Children, Adolescents, K-12), which represents a limita-
tion. Although some studies cover broader fields, this segmentation process is
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Table 1 Benefits and improvement areas. Table made by author

Mobile Apps : Benefits & Improvement Areas

Benefits Improvement Areas

Continuing Education Limitations in studies

Easy acquisition of formal and informal learning Limitations in the internet service

Remote access Distrust of new technologies

Immediate information Lack of familiarization with the app

Creation of specific scenarios and environments Perception issues

Personalized education

Collaborative environments

understandable, which in turn, may present limitations in the results of some
studies. Being able to correctly evaluate an educational application takes a
significant value today, because the current market is full of apps that claim
to be educational, but have little or no educational content [30].

Lastly, there are different population groups that may not be adept at
using the most recent technological advances, such as educational apps. An
example of this are older adults, who are reluctant to use new technologies
and tend to use those that are familiar to them [31]. A study by [32], showed
that farmers in Ireland are reluctant to use app technology for 4 reasons:
Availability of internet service, distrust in new technologies as well as the
lack of familiarization with them and the perception of not receiving ade-
quate benefits when using Mobile Apps. By analysing all the documentation
presented by the various researchers, Table 1 was created to compile both
benefits and improvement areas.

3 Systematic Literature Review

Introduced in 1990’s, the Systematic Literature Review (SLR), is used in
this work to synthesize data and provide a recent summary of the authors
conclusions and findings [33–35]. Also, a similar process used by [34] was
implemented, in which the SLR was divided into 3 stages, as shown in
Figure 1. The goal of this work is to answer the following questions:

– Which countries are leading the investigations in Educational Learning
Apps (Educational Apps)?

– Which authors are leading the investigations in Educational Apps?
– What were the most used keywords by the authors?
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Figure 1 3-stage SLR applied in the document, similar to [34]. Figure made by authors.

– Which are the journals with the most publications on Educational Apps?
– If there is funding to investigate Mobile Learning Apps, where are these

coming from?
– What is the focus of the papers about Educational Apps?
– What are the main recommendations when creating an educational app?

In the initial phase (Stage 1 – Planification), the main topic in this
document was identified: mobile applications and their use in education.
This identification was necessary, since this work used a similar keyword
identification methodology employed by [36]. Thanks to the identification of
the main topics, it was possible to obtain the keywords required for the lit-
erature search: “Education” and “Apps”. Not only that, but the inclusion and
exclusion criteria were established. In the inclusion, it was decided to analyse
documents published between 2018–2021. It was also decided to explore
educational applications, in any group of the population (children, teenagers,
adults, men and women), as well as any approach that these applications have,
as long as they provide some type of teaching, information or training. As
the main exclusion criteria, it was established that those documents without
keywords would not be explored. The next and final step in this stage was
the election of the databases (DBs), which were ScienceDirect and IEEE for
their wide coverage of multidisciplinary educational work.

The search algorithm was developed to obtain the best results (thus begin-
ning Stage 2 – Execution). The first DB used was ScienceDirect, where the
most results were obtained. The results were analysed in groups of 50 articles,
and those that met the inclusion criteria were downloaded. This process
was repeated once more in the IEEE DB, where the number of results was
lower than ScienceDirect DB. Regarding the results, over 31.000 scientific
documents were found on the ScienceDirect DB. applying filtering by dates,
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that is, from 2018 onwards, this number was reduced to a still high 14.320
documents. Only those articles whose main topic was healthcare education,
general education, Training, rehabilitation and Information, which further
reduced the search to approximately 1,782 documents. A same process was
applied in the IEEE DB, , where the results were over 10.000 scientific
documents. After the initial date filter (2018 onwards), the result was reduced
to over 4200 documents, and the second search filter returned 137 documents.
The citation of each resulting document was stored in a database, where it
was then imported into Excel in order to initiate an exhaustive and even more
thorough review of the preselected papers. Finally, 119 documents aligned
with the objectives of this work were downloaded.

In the final stage of the SLR (Stage 3 – Result’s and Dissemination), each
document was carefully reviewed in order to analyse the origins of those
papers or which countries lead the investigation in the Apps used for learning
purposes. In addition, Authors, Keywords, Language, Publishing Journals,
Funding, Area of the article and Focus by the authors were studied. Finally,
a table with recommendations was created as the end point. Figure 2 shows
this 3-stage process, with the results.

Figure 2 SLR process. Figure made by authors..
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4 Systematic Literature Review Results

4.1 Source of the Documentation

All the 119 documents were analysed to identify their source. The scientific
papers were produced by 46 nations, with the United States being the leading
nation with 33 (27.71%) participation of the 119 documents. Australia is the
second nation with most participation in the papers found in the DB, with 11
(9.24%) mentions. The top 5 is completed by China with 8 (6.72%) mentions,
United Kingdom with also 8 (6.72%) mentions and Spain with 7 (5.88%)
mentions. Table 2 shows the first 10 nations with mentions in the documents
that make up the DB and Figure 3 shows all the nations found. A note to

Table 2 Nations. Table made by author

Nation Mentions %

United States 33 27.21%

Australia 11 9.24%

China 8 6.72%

United Kingdom 8 6.72%

Spain 7 5.88%

South Korea 6 5.04%

Brazil 5 4.20%

Italy 5 4.20%

Canada 4 3.36%

Ecuador 4 3.36%

Figure 3 Publishing nations. Figure made by authors.
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Table 3 Authors. Table made by author

Author Origin Contribution in Articles

V. Robles-Bykbaev Ecuador 3

Y. Robles-Bykbaev Ecuador 3

Antonella Samoggia Italy 2

F. Pesántez-Avilés Ecuador 2

Hadeel Mohammed Jawad United States 2

Harald Baumeister Germany 2

Juliana Chen Australia 2

Margaret Allman-Farinelli Australia 2

mention is that most articles were developed with the participation of 2 or
more nations.

4.2 Authors

It was found that the articles that make up the database were written by 523
researchers. It was also found that only 8 authors or 1.53% are mentioned
as authors or co-authors of 2 or more articles. V. Robles-Bykbaev and Y.
Robles-Bykbaev contributed to the creation of 3 articles each one, Antonella
Samoggia, F. Pesántez-Avilés, Hadeel Mohammed Jawad, Harald Baumeis-
ter, Juliana Chen and Margaret Allman-Farinelli contributed to the creation
of 2 articles each one. Table 3 shows the results for those authors with 2 or
more contributions.

4.3 Keywords

The keywords of each article were taken and added. Once the sum was
completed, 427 different keywords were obtained. The most common words
were mHealth and Smartphone, each one used as an identifier or reference
in 15 (12.60%) of the 119 downloaded articles. The third and fourth words
correspond to Education and Mobile Apps respectively, each used in 13
articles (10.92%) and the fifth word is Mobile Applications, used 12 times
(10.08%). Table 4. Shows the 10 most mentioned keywords.

4.4 Language

Unsurprisingly, the English was the most used language in the articles down-
loaded. Of the 119 scientific papers, 116 (97.48%) were written in English,
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Table 4 Keywords. Table made by author

Keyword Times Used %

mHealth 15 12.60%

Smartphone 15 12.60%

Education 13 10.92%

Mobile Apps 13 10.92%

Mobile Applications 12 10.08%

App 11 9.24%

Mobile App 11 9.24%

Technology 8 6.72%

Apps 6 5.04%

Mobile application 6 5.04%

 

Language

English Portuguese Spanish

Figure 4 Languages. Figure made by author.

2 (1.68%) in Portuguese and only 1 (0.84%) in Spanish. The Figure 4 shows
the overwhelming presence of the English language in written articles.

4.5 Publishing Journals

The documents present in the database were published by 92 different
journals. Computer and Education published 6 (5.04%) of the 119 down-
loaded documents. International Journal of Medical Informatics published
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Table 5 Journals. Table made by author

Journal Articles Published %

Computers & Education 6 5.04%

International Journal of Medical Informatics 5 4.20%

Internet Interventions 4 3.36%

Journal of Affective Disorders 4 3.36%

2018 IEEE Frontiers in Education Conference (FIE) 3 2.52%

Computers in Human Behavior 3 2.52%

Nurse Education Today 3 2.52%

Telematics and Informatics 3 2.52%

Archives of Psychiatric Nursing 2 1.68%

Journal of Nutrition Education and Behavior 2 1.68%

5 (4.20%), Internet Interventions published 4 (3.36%), Journal of Affective
Disorders published 4 (3.36%) and 2018 IEEE Frontiers in Education Con-
ference (FIE) published 3 (2.52%). Table 5 shows the first 10 journals that
published the articles handled in the present SLR.

4.6 Funding

In the analysis of the downloaded documents, it was found that in 53
(44.54%) of the 119 articles, the authors mentioned having received some
type of financial aid. This economical help was made by 74 different insti-
tutions around the world. This means that some documents were financed
by 2 or more institutions, whether public, private or foundation. The most
mentioned financing institution was National Research Foundation of Korea
(South Korea) with 3 mentions, followed by European Regional Development
Fund (European Institution), National Science Foundation (United States),
Spencer Foundation (United States) and UNESCO (World Organization),
each one with 2 mentions. The 10 institutions with the most mentions can
be seen in Table 6.

However, if the financial aid topic is looked at from another perspec-
tive, the picture is altered. When analysing the location of all the funding
institutions, 25 (33.78%) are located in the United States. 7 of them are
located in Spain (9.46%), 6 in the United Kingdom (8.11%), 5 in South Korea
(6.76%) and 3 in Australia (4.05%). The first 10 countries where the financing
institutions are located, can be seen in Table 7.
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Table 6 Funding. Table made by author

Institution Origin Mentions in Articles

National Research Foundation of Korea South Korea 3

European Regional Development Fund European Institution 2

National Science Foundation United States 2

Spencer Foundation United States 2

UNESCO World Organization 2

Universidad Politécnica Salesiana Ecuador 2

AMAG pharmaceuticals United States 1

Arnold Foundation United States 1

Auckland University of Technology New Zealand 1

Australian Government Australia 1

Table 7 Location of Funding institutions. Table made by author

Institution Location Mentions %

United States 25 33.78%

Spain 7 9.46%

United Kingdom 6 8.11%

South Korea 5 6.76%

Australia 3 4.05%

China 3 4.05%

New Zealand 3 4.05%

Brazil 2 2.70%

European Institutions 2 2.70%

France 2 2.70%

4.7 Area of the Article and Focus

In order to better understand the direction that each author wanted to give to
their research; it was decided to examine each article from two perspectives.
The first objective is to know what area of knowledge their research applies
to (Medicine, General Education, Tourism, Science Education. . . etc.). The
second objective was to find the focus of the document ( Effectiveness of an
App, Creation of an App, Review. . . etc.). With this information, figures and
a table were elaborated with each of the proposed objectives.
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Figure 5 Article’s area part 1. Figure made by author.

About the area of the articles, each article was examined in order to
assign it an area. In the end, 2 main categories were created, the Edu-
cational/Learning area and the Medical/Health area as can be seen in the
Figure 5 and 6. The main area was General Education, followed by Patient
Education, and Fitness/Weight Management tied with Pregnancy & Neonatal
Education.

The main focus of research was the effectiveness of the apps in a certain
area of knowledge or in education in general. Of the 119 scientific documents,
27 (22.69%) focused on this aspect, in finding the effectiveness of a certain
application or group of applications. After, is found App Development with
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Figure 6 Article’s area part 2. Figure made by author.

Table 8 Article’s focus. Table made by author

Focus Articles %

Effectiveness 27 22.69%

App Development 26 21.85%

Intention of use 22 18.49%

Review 22 18.49%

Education 9 7.56%

Cultural competences 5 4.20%

Self-care 4 3.36%

Artificial Intelligence 1 0.84%

Augmented Reality 1 0.84%

Drug/Medicines Education 1 0.84%

Relation in physical activities 1 0.84%
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Table 9 Type of document. Table made by author

Type of document Total %

Research Article 70 58.82%

Conference Proceeding 33 27.73%

Review 8 6.73%

Clinical Trial 2 1.68%

Bibliometric Analysis 1 0.84%

Case Study 1 0.84%

Discussion 1 0.84%

Report 1 0.84%

Short Communication 1 0.84%

Technical Note 1 0.84%

26 documents (21.85%) in which the researchers gave theoretical frameworks
for the development of an App for educational purposes or evaluate an exist-
ing framework. Intention of use (18.46%), Review (18.59%) and Education
(7.56%) closes the top five focus given by authors.

4.8 Type of Document

As the last field of analysis of the database made up of the downloaded
articles, it was decided to examine what type of scientific document it is
(Research Article, Conference proceeding, Letter, Editorial. . . etc.). With 70
(58.82%) out of 119 scientific papers being research papers, it is safe to say
that this was the most common type of file downloaded. This was followed by
33 (27.73%) Conference proceedings documents, 8 Review articles (6.73%),
2 Clinical trials (1.28%) and 1 Bibliometric analysis (0.84%). There was
also 1 Case study (0.84%), 1 Discussion (0.84%), 1 Report (0.84%), 1 Short
Communication (0.84%) and 1 Technical note (0.84%). In total, 10 different
types of scientific documents were found, which can be seen in Table 9.

5 Result’s Analysis

At the beginning of this work, 7 questions were presented with the intention
to be resolved after the results of the SLR. The first one is Which countries are
leading the investigations in Educational Learning Apps (Educational Apps)?
The answer is straightforward, the United States is the country producing
the biggest amount of scientific documentation about Educational Apps with
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27.21% of all the downloaded papers. In a distant second place is Australia
with 9.24% of all documentation, and China closes the top three with 6.72%.
The second question was Which authors are leading the investigations in
Educational Apps? While it is impossible to say with absolute certainty that
the authors are the undisputed leaders in the investigations about Educational
Apps, it was found that V. Robles-Bykbaev and Y. Robles-Bykbaev, each
with 3 mentions, are the researchers with the most references of contribution
among the 523 investigators in the downloaded sample. In the third question,
What were the most used keywords by the authors? The first 10 keywords
are, sort by use, mHealth, Smartphone, Education, Mobile Apps, Mobile
Applications, App, Technology, Apps and Mobile Application. Perhaps the
most interesting fact is that the most used Keyword is mHealth or Mobile
Health, because it indicates that a large portion of the scientific documents
are focusing on teaching about health, using mobile devices. The fourth
question, Which are the journals with the most publications on Educational
Apps? After studying the author’s DB, it was discovered that Computers &
Education is the journal with the most published documents about the topic of
these investigations, with 6 articles. The fifth question, If there is funding to
investigate Mobile Learning Apps, where are these coming from? Have a clear
result, of course there is funding; in fact, 44.54% of all the documentation
in the downloaded sample have been financed by an institution. Likewise,
the major contributor found was the National Research Foundation of Korea,
which although it is only mentioned 3 times, is the entity with the highest
number of mentions. The sixth question, What is the focus of the papers about
Educational Apps? Can be resolved saying that articles are focusing on the
effectiveness of the Mobile Learning Apps, if they accomplish the purpose of
educating the target audience. The seventh question, What are the main rec-
ommendations when creating an educational app? Is answered with a series
of references or impact factors mentioned by several authors that can make it
not only more accessible and engaging, but more effective, like the creation
of an app with the participation of adequate personal or professionals and the
feedback of the users. This answer will be deepened in the following section.

6 Recommendations

The main objective of an Educational app is, as his name says, educate.
However, if the app does not engage the student, this objective will not
be accomplished. Likewise, if the app is not correctly developed with the
appropriate content, it may engage the student, but will not fulfill its purpose.
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Table 10 Impact factors in mobile learning apps. Table made by author.

Impact Factors in Mobile Learning Apps

Co-development between educator and programmer

Educational Methodology by educator

Appropriated use by student

Ease of use of the App

Quality of the content

Interactivity of the content

Appropriated user’s guide / Usage training

As the first step to generate an app with educational value, it is important
to create those Mobile Learning Apps with the participation of an educator
or expert in the required field.

It is essential to understand that the effectiveness of educational applica-
tions is not inherent to technology. This effectiveness is due to a combination
of a correct educational methodology by the teacher and a correct use by the
student [10, 37]. Other studies have highlighted the attitude of users towards
an application and the relationship between ease of use and attitude towards
new technologies [13, 38]. Also, the quality of the content and its interactivity
has repercussions on student learning [26]. Finally, an appropriate user’s
guide or training can be beneficial for the parties that use the application.
Applying a correct development and management of the mentioned factors
(shown in Table 10) can lead to an adequate interest on the part of a student. A
constant communication with the users of the app, constitutes a good measure
to verify that it is fulfilling the educational objectives that were raised.

7 Discussion

The educational benefits that Mobile Applications can have is undeniable.
However, everyday new Educational Apps are being released in the Apple
App Store and Google Play Store, and that is without taking in consideration
emerging marketplaces like the Huawei AppGallery. The economic potential
is enormous and many companies considerer the monetary gaining before
the learning process and design apps to engage the user; only few companies
use studies and a proper guidance to develop educational app. Additionally,
many studies that are the basis for the developers are lackluster, do not
give information on how those studies and the validation parameters were



A Systematic Literature Review of Educational Apps: What Are They Up To? 267

conducted, and sometimes do not even mention any study or framework as a
pillar [12, 39–43].

A study by [40] raised a concern about how little educational value the so-
called Educational Apps sold in the Apple App Store and Google Play Store
have yet everyday new Educational Apps are added to the marketplaces with-
out a proper regulation that give this title, [29] expressed concern on the lack
of studies on the influence of mobile learning tools applied in the educational
field, [44] mentions the lack of studies between the creativity of early age
students and game-based learning environment, [45, 46] also mentions the
lack of studies confirming the efficiency of fitness apps to educate for proper
exercising and feeding habits, [47] concludes in his research that the certain
apps to teach about business negotiation do not have an adequate educational
quality and [48] expressed the lack of understanding and awareness of apps
focused on pharmacological education.

An interesting result of SLR is the approach that many scientists are
taking to their research. 22.69% of the documents contained in the DB are
investigations focused on investigating the efficiency, either of one or more
Apps (already existing or newly created) [43, 47, 49–52] in different areas
of knowledge such as Health, Pregnancy, Language to mention just a few, to
verify the educational benefits of these. This result seems to be aligned with
the expressed need on the part of the scientific community to evaluate these
Mobile Learning Apps.

Two possible solutions are proposed to solve this problem. The first
would consist of the creation of a theoretical framework that can establish the
efficiency of a specific educational application. This seems like a difficult task
to complete due to the number of different factors that should be considered,
such as the target population and the learning information that should be eval-
uated under the same framework. However, it would be prudent to study the
feasibility of this proposal. The second proposal would be the establishment
of a regulatory body, which with the help of experts on the subject, can certify
the educational factor of a determinate App.

The truth is that the need to verify the educational value of the appli-
cations is immense and the discussion on this subject cannot wait any
longer.

8 Discussion

Technological advances have helped to create different types of teach-
ing tools, from which children to teachers take advantage. One of these
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tools are the Mobile Learning Applications, Learning Apps or Educational
Apps, which has proven to be flexible, provide excellent teacher-student
communication and facilitate the acquisition of knowledge.

This SLR offers the answer to certain questions, like the country leading
the investigations on Educational Apps/Mobile Learning App, authors with
the highest number of contributions, most used keywords, funding role in
Mobile Apps research, the focus of the examined scientific papers and the
most common recommendations. With this information, can be considered
an excellent guide, mainly to researchers who are starting an investigative
process on Mobile Learning Apps. Also, there are answer for questions no
planted

While there are results that might not surprise those familiar with the sub-
ject (like the dominance of the investigators from the United State) there are
multiple outcomes that are interesting to analyse, like the surprisingly high
number of scientific articles that receive financial aid for their development.

However, we can consider the highlight of this work, the need expressed
by multiple authors in their works, about the lack of a correct evaluation
and development of educational applications. This can be the reason why the
major focus of the researchers in the studied documents is the effectiveness
of one or more Educational Apps.

An important finding and not mentioned in many consulted literature
reviews, is the role of financial aid in the researcher’s work. With the 44.54%
of the consulted documents acknowledging having received some type of
funding, the institutional monetary aid has become an important support for
the elaboration of investigations in the Educational App field.

Lastly, based on the information deposited by the different authors in their
articles, a recommendation table was elaborated to serve as a guide for those
seeking to develop an Educational App with high educational value.
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