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Abstract—Mobile learning mainly concerns mobility and
high-quality education, regardless of location or time. Human-
computer interaction comprises the concepts and methods in
which humans interact with computers, including designing, im-
plementing, and evaluating computer systems that are accessible
and provide an intuitive user interface. Some studies showed that
mobile learning could help overcome multiple limitations and
improve learning in educational systems. The study investigates
the HCI design challenges, including the guidelines and methods
in mobile HCI for education. An existing mobile learning tool
was discussed on the current and future design enhancements of
Udemy. Next is the further discussion on future mobile learning
to provide the possible improvements for learners based on the
challenges of mobile HCI in education.
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I. INTRODUCTION

In the rapidly evolving field of mobile learning, education
has served as the key emphasis. Various initiatives have shown
that mobile learning helps overcome numerous limitations that
affect educational systems and make learning more convenient
[1]. This has led to a distinct sub-community of experts with
extensive experience and skills in developing and deliver-
ing mobile learning. Mobile learning is also a kind of e-
learning that uses the number of specific features available
on computers, devices, and bandwidth and the characteristics
of the networks [2]. E-learning is described as applying digital
electronic tools and media to support learning.

In contrast, mobile learning refers to the same concept but
in the context of mobile devices and wireless transmission
[3]. In short, mobile learning is a word to describe the usage
of a mobile device to help facilitate learning. Furthermore,
mobile learning has been recommended to be applied in any
educational system using portable devices as the prominent
technology [4]. Moreover, research on mobile learning has
been performed in the last decade on many occasions. Each
research played an essential role in providing researchers with
knowledge on effectively using mobile devices in education.
However, some of these studies were non-educational studies
whose findings could not identify the research design. Accord-
ing to the researchers, their results were published without
making any reference to the educational levels of the learners

[5].

The mobile learning interaction is supported by pedagog-
ical requirements and technological characteristics to provide
and support user needs. There is a strong consensus that
mobile learning is mutually dependent on the technology that

facilitates learning, as shown in many studies [6], [7], [8].
Mobile learning mainly concerns mobility and high-quality
education, regardless of location or time. Academic disciplines
related to human-computer interaction (HCI) are interested in
researching all forms of human-technology interaction, along
with its design processes, software, and technology tools.
The primary goal of mobile HCI is to investigate various
motivations and approaches used by mobile device users to
engage with the devices and data accessibility [1], [9], [10].
Historically, the main priority of HCI has been humans and
how technology must fulfill their needs to guarantee that it
does so effectively. This viewpoint, it is argued, also describes
the objective of the new intelligent technological world. As a
result, HCI has developed tremendously, broadened the scope
of inquiry, and made significant breakthroughs. However, the
use of new technologies continues to grow and demand higher
levels of complexity.

Moreover, humans’ counterpart to technology is changing;
as a result, individuals are more conscious and concerned but
also less optimistic and demanding [11]. There are several
challenges to implementing HCI in education based on how
students prepared for their class, how they interacted with
users during the class, and what the students thought of the
interactions. Educators have been encouraged to innovate by
these challenges, which has led them to explore other methods
of interacting with the target users in educational contexts.
The context can be viewed as an interactional issue instead
of a representation issue [12]. In addition, the mobile context
can be denoted as data linked to the interaction between the
user of the application, the application itself, and the users’
surroundings.

Despite advocating creating learning environments that
enable students to have hands-on experiences dealing with real
users, educators highlight several limitations that prevent stu-
dents from interacting with others [13]. Establishing relation-
ships between students and prospective users requires time and
effort. According to the study in [14], the most prevalent thing
related to mobile HCI is the user’s mobility. There is a great
distinction in the literature regarding mobility and interaction
between extremely mobile, somewhat mobile, and stationary
interactions [14]. Mobile HCI researchers claimed that the
user’s movement influences the physical environment of the
interaction in a significant way that they identify mobility as
one of the most significant challenges. In addition, connections
to remote information and mobile device interactions can
develop social relationships and communication. According to
an interactive activities viewpoint, the study results are not
mutually exclusive, as both are integrated [15]. Thus, the user
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accomplishes the objective by utilizing and interacting with the
technology. Students vary in their abilities and development
speed regarding design thinking. Many of those were found to
have difficulty analyzing their results and problems out with
fresh ideas [16].

This article provides a review of mobile HCI in educa-
tion. The study’s objective is to determine the challenges
and importance of HCI in education, including the current
platforms or tools in developing mobile learning based on
the HCI framework. Furthermore, future mobile learning is
discussed to identify the issues regarding mobile HCI that can
be improved effectively and efficiently. The following sections
structure the paper: Section II provides the importance of
mobile HCI in education. The HCI design for mobile learning
tools is presented in Section III, followed by the existing
mobile learning tools or platforms in Section IV. Next, the
discussion on the future of mobile learning is clarified in
Section V. Lastly, we conclude the paper in Section VI.

II. THE IMPORTANCE OF MOBILE HCI IN EDUCATION

HCI comprises the concepts and methods humans inter-
act with computers, including designing, implementing, and
evaluating computer systems [17]. The main focus of the
HCI is on the usability of software applications in which
software technology is accessible and provides an intuitive
user interface. One of the factors affecting technology adoption
is the usability of the technology. When people choose to
adopt a new system, they desire to utilize it. Mobile devices
usage provides an incentive for informal learning in which
learners are free to pick up other tasks depending on the
situation [18]. The additional benefit of mobile HCI is that
outdoor learning more exciting and enriching. Research shows
that learning outdoors benefits the development of learners’
knowledge and hands-on learning as long as the activity is
conceived, organized, and followed up properly [19]. The
integration of mobile HCI will benefit students and enhance
their learning experience by providing contextual learning
[20]. The mobile HCI aims to offer contextual information to
students to enhance their learning environment and location.

Smartphones have been considered tools or devices for
gaining access to information and services [21]. Besides that,
smartphones are provided a significant way of getting informa-
tion, but it also promotes interactions between people involved
in various activities. Generally, educators encourage students
to use search engines and other apps that provide news feed
and language learning and use social media to communicate
with others. Mobile devices are particularly beneficial for
learners looking to search and access documents and perform
various other tasks, such as survey-taking, summarizing mate-
rial, reading books, taking pictures, and sharing information
[22]. Researchers discovered that mobile website usability
is influenced by many factors, including the lighting, the
number of people around, movement, and the environment’s
sounds [23]. According to Korn and Zandar, the experiment
sparked intriguing discussions and reflections among the 64
participants.

Apart from the contextual information, video creation can
create a new way for the student to develop creative ideas
for communication while ensuring effective presentation of
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knowledge and abilities. Some researchers have found that
students engaged in collaborative video creation demonstrated
and improved strong media literacy and digital skills [24].
Moreover, creating a video presentation can help create a
fair, competitive environment for various materials, including
paper prototypes and software prototypes. In response to these
sentiments, students will obtain a better experience in video
creation than written reports and presentation slides for sharing
information. The effectiveness and accessibility of video are
growing with the ubiquity and efficiency of smartphone cam-
eras, and thus, it is recommended that instructors utilize video
in the assessments. However, the most reliable human memory
can be prone to error [25]. The importance of mobile HCI
in education can show the difference between how designers
recall the interaction and what occurred during the interaction.
Students who utilize mobile HCI in the learning process will
remember their interactions and user-centered design process
completely different from the recorded videos. The mobile HCI
approach in education seems to be a kind of organized learning
in which students can extract information from the interaction
sessions.

III. THE HCI DESIGN FOR MOBILE LEARNING TOOLS

This section explained the HCI design for mobile learning
tools. The challenges in HCI design based on human tech-
nology, interactions, security and privacy, well-being, acces-
sibility, and creativity [11] are described in Section III(A).
Furthermore, it is challenging to determine the critical factors
to concentrate on and identify the necessary or critical bound-
aries to teach. The guidelines and methods on mobile HCI are
then clarified according to the design challenges that comprise
the interface guidelines as a starting point and collection
of realistic design principles for mobile device interfaces in
Section III(B).

A. HCI Design Challenges

New challenges for human-computer interaction experts
examine how HCI helps solve significant social problems,
emphasize the necessity for multidisciplinary approaches, and
identify sixteen main challenges for society-oriented and
technology-oriented problems [26]. The aim is to probe into
the significant problems in modern-day fast technological
advancement, leading to smarter interactive technologies and
increased social demands, with individual and community
expectations. The challenges of HCI design consist of six
challenges: an integration of human technology, an interaction
between humans and the environment, privacy and security,
health and well-being, universal accessibility, and creative
learning.

Live and working peacefully with technology is defined
as part of human technology integration. This technologi-
cal feature will include language comprehension, learning,
thinking, and creative thinking. It has become necessary due
to the emergence of smart ecosystems, composed of smart
devices, services, materials, and environmental conditions that
collaborate seamlessly and transparently. Smart ecosystems
have an intricate web of symbiotic relationships with humans,
extending well beyond technological limits and involving many
diverse disciplines to resolve complicated ethical, social, and
philosophical matters. There are many ways involved, such as
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combining human values into design elements and exchange.
For instance, automation comes second to human control or
strategizing around increasing our focus on humanistic prob-
lems instead of solely being driven by deterministic ones [27].
Many practical aspects must be integrated with the criteria
mentioned to form a comprehensive design strategy that ad-
dresses meaningful human control, system accountability and
transparency, and intelligent system transparency and volatility.

Interaction between humans and the environment describes
how humans interact with many technological systems that
have become more intelligent and interactive, not only with a
single object [28]. Interactions in technologically enhanced,
autonomous, and smart settings are likely to be more im-
plicit and unspoken. Additionally, issues dealing with the
challenges and opportunities surrounding human interaction
in these settings result in new implications and applications.
Digital content will combine with and support the physical
structure, and information will naturally flow from one entity
to another. The difficulties laid out before us will guide us
to evolve our current design and assessment methods and
approaches to keep pace with the continually evolving technol-
ogy environment—understanding how the increased interaction
possibilities impact humans [29].

The capability of users to maintain control over data
collection and distribution and what that data may be used
for is at the core of privacy. While computing security re-
lates to protecting the computer systems’ hardware, software,
electronic information, and services. Intelligent systems must
benefit people beyond just being functional to empower indi-
viduals and protect their privacy and security. The introduction
of new dimensions concerning technologically enhanced and
intelligent settings implies privacy, trust, and security all take
on more importance in the digital realm [30]. To understand
this concept, the key aspects to consider are privacy and the
difficulties it creates in the new digital world, and the problems
it presents on a societal level as they emerge in various en-
vironments. Privacy should be protected even further because
the new technology landscape features advanced information
processing and artificial intelligence to gather a large amount
of data about the user and a substantial amount of information
about user behavior that may result in developing conclusions.
Hence, the findings of HCI research should contribute to
regulating government policies on privacy, security, and safety
in the context of the new intelligence period.

Health includes both the absence of illness or disability and
a condition of full physical, mental, and social well-being. An
abundance of well-being also involves a feeling of purpose and
pleasure and comfortable living standards. Opportunities for
medical advancements with new technological developments
make it possible to live healthier and cheaper methods of
helping people have a long and healthy life. Technology may
also help people reach their personal and emotional well-being
objectives, encompassing both health elements and a chance
to become happier. Healthcare technology is now extensively
used, yet unsolved research questions remain. However, the
larger problem is that since technology is ubiquitous, the
question becomes how it can be maximized to enhance well-
being, particularly when it comes to questions of how to
improve interaction difficulties and remain human-centered.

With the development of devices, services, products, or
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environments more accessible, designers have to think about
accessibility. The idea of universal access to information
society technologies means that everyone may use information
society technologies wherever and at any time. Innovative
environments present new difficulties related to accessibility
and universal access, especially due to the rising technical
complexity [31], which significantly affects daily life. As
technology-augmented settings have historically focused on
human beings, HCI initiatives will be expanded to the well-
being of other groups, including those with disabilities. The
idea of accessibility and universal access has been around for
some time, but now, concerning demographics and growing
technical complexity, these concepts are necessary and critical
for future civilizations. While certainly, it introduces universal
access concerns, the introduction of intelligent environments
presents new possibilities that should be taken advantage of.
Methods that seek to address accessibility only based on
reactivity will lack design complexity and scalability needs.
Therefore, HCI research demands more comprehensive solu-
tions, demanding a significant place in the foreseeable future.

The concept of learning suggests any of these: taking in
new information, learning a skill, or experiencing something
new. The act of being creative has to do with the capacity
to generate unique and original ideas or to create something
entirely new or innovative. This will allow individuals from
different backgrounds, abilities, and interests to work together
to discover, understand, and develop new knowledge to tackle
difficult issues. Innovative and developing technologies may
aid with emerging and distinct learning styles since they have
developed due to new and emerging technologies permeating
into daily life for the new generations. To address the ques-
tion, "What is the proper role of technology in the learning
context?’. In this age of evolving technology, the debate is
more relevant than ever, touching on such themes as privacy
and ethics, learning concepts, and pedagogical factors. Re-
gardless, problems concerning Human-Computer Interaction
have a huge impact on the performance of the technology in
education. While creativity has a prominent responsibility for
future society, cultivating and exploring ways to be supported
are essential. The revolution will influence various learning
styles and how educational technologies are used.

B. Guidelines and Methods

1) Mobile Human-Computer Interaction: There are var-
ious ways humans engage with computers, and it is thus
necessary to provide the proper interface between humans
and computers, as shown in Fig. 1. Since people first started
interacting with computers, the development in the HCI area
has occurred in terms of interaction quality and various points
of history. Several research centers have instead focused on
ideas like multimodality, intelligent adaptive interfaces, and
active interfaces despite using conventional interfaces. Human-
computer interaction is defined as a field dedicated to de-
veloping, testing, and implementing interactive computing for
human use and studying the key human-computer interaction
aspects [32]. It utilizes the information on both machines and
humans in its field of study. Applying the methods of com-
puter graphics, operating systems, programming languages,
and application frameworks in the design and construction
of new technology is of primary concern. While the human
aspects such as computer user satisfaction are an important
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Fig. 1. Overview of Human, Computer and Interaction.

consideration, communication theory, graphic design, indus-
trial design, languages, social sciences, cognitive psychology,
and social psychology are essential when interacting with
humans. HCI is multidisciplinary, resulting in individuals from
many backgrounds being involved in its progress. The interface
between humans and computers is known as human-machine
interaction (HMI), machine-machine interaction (MMI), or
computer-human interaction (CHI) [33], [34].

Various methods for human-computer interaction design
had appeared since the 1980s when human-computer interac-
tion design (HCI) as a discipline began to gain popularity.
The concept of interaction between users, designers, and
technical systems serves as the foundation for most design
methods. Early methods regarded user cognitive processes as
predictable and measurable, which enabled design practitioners
to draw inspiration from cognitive science findings in domains
including memory and cognitive when creating user interfaces
[35]. The activity theory, a tool employed in HCI, describes
and analyzes the physical, social, and technical environment
in which human-computer interactions occur. Activity theory
establishes a framework and defines a process for analyzing
and designing activities. In addition, it offers checklists for
researchers to plan the interface design and helps designers
structure the interaction designs around activities [36].

Besides that, user-centered design (UCD) is a contempo-
rary and widely implemented design philosophy based on the
concept that people should be spotlighted in any computer
system [37]. There are several roles inside a project, including
the roles of the user, the designer, and the technical experts.
These roles need to work together to comprehend the user’s
needs, requirements, and constraints. The participatory design
does include methods of facilitating the participation of end-
users in designing new products and services. However, it
does not quite mirror the approach used in participatory
design, which stresses collaboration between design partners,
customers, and end-users. The user interface design has seven
principles: tolerance, simplicity, visibility, affordance, consis-
tency, structure, and feedback [38]. In addition, it encompasses
many concepts that can be conceived of at any point throughout
the development of user interfaces.
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VSD, known as the value-sensitive design, is a method for
developing technologies that reflect the values of individuals
who use the technology and those whose well-being is affected
by the technology [39]. A three-tiered method for developing
VSD includes conducting conceptual, empirical, and technical
studies. Conceptual studies seek to grasp and elucidate all users
who will be using the technology along with the various values
and the possible values conflicts that could emerge due to
its usage. Empirical studies focus on understanding the target
users’ values, needs, and behaviors based on qualitative and
quantitative research studies that aid in this process. Finally,
technical studies should include research into how users utilize
technology with systems development to serve the best values
established in both the research and development process [40].

The challenge of accessibility guidelines for mobile ap-
plications has not been extensively researched, although it
is almost as essential as websites. Mobile applications are
sophisticated and have to work in many different form factors
and interaction methods, making it impossible to make them
completely accessible [41], [42]. As a consequence of compar-
ing the mobile HCI guidelines, a richer set of recommendations
for mobile design will be produced, such as removing clutter-
ing, producing good navigation, creating a user-friendly touch
screen, readable text, and elements visible on the interface, and
many more. In addition, a valuable asset called user attention
must be allocated appropriately. According to Babich, when
interfaces are cluttered, it makes information such as extra
buttons, images, and text difficult to extract [43].

2) Mobile Learning: Implementing a systematic approach
to the design process for mobile learning sources and materials
will be highly effective once we use the concepts of HCI [44],
as illustrated in Fig. 2. Learners must be able to gather data,
regardless of any ambiguous circumstances. Also, learners
need to be provided with opportunities to reduce risks in the
user interfaces and limit the dangers of mistakes and other
unexpected moves. The design of the e-learning application
must assist the user in acquiring information with ease [45] and
without putting a lot of effort in [46]. The design must comply
with the specifications such as subject content should have a
pleasing visual appearance, easy-to-use navigation structure,
animated and graphical presentations can potentially transform
learning into an enjoyable experience to achieve everyone’s
expectations.

Research is performed to discover which issues need help
from mobile learning. An interactive approach can be used
for effective learning where the topic is fully recognized [47].
A broad range of solutions is available to solve the problem
depending on what has to be solved [48]. The development
team must consider if the topic can be delivered in a video
or other instructional medium [49]. A certain kind of learning
material to be used is selected during the solution recognition.
The actual design process begins at the mobile learning appli-
cation design phase. HCI concepts control this to ensure that
the solution conforms to industry-standard recommendations
and guidelines [50]. Furthermore, some design strategies are
adapted to meet the situation depending on the learner. This
consists of all options, such as design, layout, font, and color.

After the design process, the learning resource is eval-
vated for different technical and non-technical aspects [46].
Then, the testing phase is HCI-controlled, which follows the

www.ijacsa.thesai.org

569 |Page



(IJACSA) International Journal of Advanced Computer Science and Applications,

Feedback and
recommendations

Testing and
implementation

Fig. 2. HCI Guideline Concepts in Mobile Learning.

requirements’ rules and standards. Once it is shown that the
solution works by the conclusion of the testing process, it is
deployed to end-users which are the learners [51]. Finally,
a customer survey helps assess the product’s strengths. The
feedback resulted in recommendations on what to improve,
making the process again.

IV. EXISTING MOBILE LEARNING TOOLS / PLATFORMS

Although e-learning on a personal computer enables an
exciting learning experience, it is valuable to include mobile
learning in digital learning apps. Various benefits have been
discovered in mobile learning, such as accessing anytime and
anywhere, requiring low-cost requirements, and having interval
warranties. In this section, the types of mobile learning tools or
platforms are briefly explained in Section IV(A). The examples
and design evaluation of two mobile learning tools or platforms
are described subsequently in Section IV(B).

A. Types of Mobile Learning Tools / Platforms

The Internet has hundreds of educational opportunities, yet
each can be learned in many different ways. Mobile learning
has revolutionized the industry of e-learning. For the most
part, mobile learning tools tend to concentrate on one objec-
tive: studying for an assessment or learning a new language
[52]. However, educational institutions, businesses, and almost
every other organization use mobile learning platforms to
bring learning to life and enable people to learn effectively.
Several types of mobile learning tools will be discussed in this
section: online courses tools, memorization tools, assessment
preparation tools, and supporting tools.

1) Online courses tools: Students prefer using e-learning
courses rather than traditional ones since online ones
are prevalent and accessible. In general, videos are
the backbone of many online courses, including
text materials [53]. In addition, online courses and
education platforms, such as Udemy and Coursera,
provide various educational programs and courses for
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professionals and instructors to use. Also, students
can engage with online courses like Duolingo, an
app that offers language lessons. While it is common
for language courses to provide students with video-
based lectures, Duolingo has a different method.
Students take quizzes, type in words, and repeat
words or phrases upon listening to the recordings. In
addition, a rationale exists in Duolingo to help keep
track of their progress and remind them to practice
what they have already learned based on the mistakes
that most frequently arise.

2)  Memorization tools: All modern memorization meth-
ods are used to create memorization tools. In learning
applications, the visual display of information is
one of the primary benefits. A common and long-
known strategy for memory is using flashcards [54].
Educators use flashcards in physical classrooms to en-
courage students to memorize vocabulary, historical
figures, or technical terminology. The idea of using
flashcards provides an effective and efficient learning
process as a memorization tool.

3)  Assessment preparation tools: A software application
that aids students with their academic preparation
often comes equipped with large databases of assign-
ments collected from various disciplines and sched-
ule and evaluation systems. There are a variety of
applications that vary by kind, including flashcards,
databases containing information, and online quizzes.
This kind of app includes SAT Up, ExamPrep, and
GradeUp. Assessment and scheduling are fundamen-
tal in these applications to make preparation as suc-
cessful as possible. It is essential to work on an exam-
ination application with push notification functional-
ity and continuous assessment systems. Students will
benefit from learning how to prepare and remember
things effectively. Some of these assessment prepara-
tion aids also offer supplementary resources. Having
all the necessary resources on hand is advantageous
for most people, particularly if your study app focuses
on a certain kind of assessment. Preparing students
for exams by including supporting resources such as
a database with relevant terminology is simpler when
the resources are related to the assessment.

4)  Supporting tools: Additional applications that aid
students in learning are supporting tools [55] such
as online dictionaries like Oxford Dictionary, online
databases like Scribd, and note-taking applications
like EverNote. These applications are not intended
to provide academic support by themselves, but they
assist students in their educational endeavors.

B. Examples and Design Evaluation of Mobile Learning -
Udemy

According to the findings, a large majority of the students
chose Udemy due to its affordability, plentiful course options,
and good accessibility [56]. Learning through Udemy is an
essential online educational practice nowadays. A variety of
categories offered by Udemy includes development, IT and
software, business, design, marketing, others. An analysis
has been done to identify the user experience of Udemy
and another competitive platform, namely Coursera. Based
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on the analysis, students have highlighted that Udemy has
various courses, including those specifically for hobbies, which
allowed them to feel as if they could learn anything virtually.
Additionally, over a hundred thousand courses in sixty-five
different languages were provided on Udemy, which were
readily accessible [56]. Students loved Udemy’s teaching style,
which allowed extensive learning in a practical context.

Udemy was deemed to be simple to use in the study. The
landing page style is immaculate and straightforward, with
a large categories button located on the top to provide easy
access to the thirteen main areas, as shown in Fig. 3. Search
tools that can find anything on the site (a global list of courses
with links on the homepage) would have simplified locating
a class and made the experience intuitive [57]. The website
also offers several features, including courses that users are
currently watching, courses recently added to the platform,
and courses popular in broad subject areas wherein users have
joined, as in Fig. 4. Every class includes a description of
the course, prerequisites, criteria for ratings and reviews, and
biographical information about the educator. The instructional
objectives, the teacher’s expectations, and the topics covered
are made abundantly evident [58].

From the Category menu, a user may navigate to the
Category page. The featured posts are only the beginning in
which users can further explore and filter down to particular
categories and popular subjects. As users enter the list of
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courses belonging to the selected category, the filter feature
is performed again in Fig. 5. The filter feature provides a hide
and unhide function to create a compact and comfortable view.
Apart from that, the tooltip is particularly beneficial on the
platform. When users hover to a course card, the tooltip will
be displayed in Fig. 6. This tool only applies to desktop users
and only on specific pages, but it assists those who have signed
up for the course predict what to expect. Additionally, the Add
to Cart button and Favorite button have made the widget more
discoverable for users.

An onboarding wizard that helps people quickly get up
and running on an information platform like the mobile app
might be included in that kind of platform, as shown in Fig. 7.
The website can filter out new users’ interests before users
search on courses by questioning what subjects and categories
the top Udemy learners are interested in. The questions users
like may vary. If users choose not to complete the onboarding
process, they can simply skip it. We have seen successful
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onboarding processes that involve both Netflix and Canva in
which fonts, colors, images, everything says precisely. We
wanted to accomplish this by using this method to change
the course of Udemy’s marketing strategy. Although these
advertisements claim that Udemy members can access the
material anywhere, this statement is inaccurate. It is indeed
possible that they’re attempting to increase user activity by
encouraging mobile content consumption.

Furthermore, one critical key consideration in typefaces is
isolating the topic of the text. Other than shadows, the tooltip
feature merges on the cards may benefit from an overlay to
focus, as illustrated in Fig. 8. The overall design is critical to
ensure that the reader pays attention to essential information.
Thus, the background of the tooltip feature must be a little
darker to emphasize the content inside the tooltip feature.

V. FUTURE OF MOBILE LEARNING

This article reports on the findings of a comprehensive
review which showed that smartphones not only assist the
learning process; they also need research to identify effective
learning methods and activities for lifelong learning. Java-
enabled phones are becoming more popular since many phone
manufacturers are producing these phones at a low price and
with an extensive range of features. Students are advised to
use Java-enabled smartphones in the future for educational
initiatives [59]. With the information provided, students will
perform a broad scope of sophisticated and fun learning
activities such as revising for a test, answering multiple-choice
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questions, or watching short videos on lectures. Besides that,
many learners have difficulty using free Wi-Fi in public areas,
subject to security risks [60]. Some learners reported chal-
lenges with the UI or other device issues [61]. Some learners
noticed difficulties, including shorter battery life caused by
accessories [60], [62]. Future-proofing devices and networks to
serve mobile learning requirements will resolve these issues.
Parents must provide a suitable device for mobile learning, and
some service providers must provide a better mobile plan to
avoid learners using risky public Wi-Fi.

The communication, social expectations, and reflections
highlight how important it is to pay attention to the under
elements of HCI education. As such, there is a potential for
future HCI education research to offer learners real-world user
experience and use reflective HCI as an essential pedagogi-
cal strategy [63]. A well-built platform provides instruction
consistent with the existing pedagogical ideas, making future
educational technology advancements possible. In addition,
there are numerous learning and teaching tools on the platform,
including ready-made lecture notes that educators can utilize
and specific course materials that students can have access to
as needed [64]. This also enhances the efficiency of education
by integrating teaching and learning. The platform’s layout
is quite convenient to use and pleasant to look at. Educators
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and learners can benefit from using the platform since it
will allow them to access as much information as possible.
More is still to be assessed to validate effective computer-
assisted language learning methodologies [65], and advanced
mobile learning platforms are needed; thus, further work is
still required. The datasets of online learning activity could be
utilized to glean insights about the course behavior of learners
and assist educators in the development of teaching methods
[66].

VI. CONCLUSION

Human-computer interaction studies all aspects of HCI,
including design processes, software, and tools. The mobile
device promotes informal learning, in which learners are
allowed to take on extra activities as necessary. The importance
of mobile HCI in education can show the difference between
how designers recall the interaction and what occurred during
the interaction. New challenges for human-computer interac-
tion experts examine how HCI helps solve significant social
problems and emphasize the necessity for multidisciplinary
approaches. The challenges in HCI design include human tech-
nology, interactions between humans and computers, privacy
and security, well-being, universal accessibility, and creative
learning. Additionally, this study discussed current mobile
learning resources, such as online courses, memorizing tools,
assessment preparation tools, and supporting tools. Udemy
was selected as one of the learning platforms to explore the
design and possible improvements. Some students mentioned
issues with the user interface or other aspects of the device,
while others highlighted drawbacks, such as shorter battery
life caused by accessories. Thus, future-proofing devices and
networks to support mobile learning needs will likely entail
resolving these issues, and parents are then required to supply
an appropriate device for mobile learning.
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