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Abstract Many educational institutions, especially higher education institutions, are
considering to embrace smartphones as part of learning aids in classes as most students
(in many cases all students) not only own them but also are also attached to them. The
main question is whether embracing smartphones in classroom teaching enhances the
learning or perhaps an interference. This paper presents the finding of our study on
embracing smartphone in classroom teaching. The study was carried out through a
survey and interview/discussion with a focus group of students. We found that they use
their smartphones to access teaching materials or supporting information, which are
normally accessible through the Internet. Students use smartphones as learning aids due
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many reasons such as they provide convenience, portability, comprehensive learning
experiences, multi sources and multitasks, and environmentally friendly. They also use
smartphones to interact with teachers outside classes and using smartphones to manage
their group assignments. However, integrating smartphones in a classroom-teaching
environment is a challenging task. Lecturers may need to incorporate smartphones in
teaching and learning to create attractive teaching and optimum interaction with
students in classes while mitigating or at least minimising distractions that can be
created. Some of the challenges are distraction, dependency, lacking hands on skills,
and the reduce quality of face-to-face interaction. To avoid any disturbances in using
smartphones within a classroom environment, proper rules of using smartphones in
class should be established before teaching, and students need to abide to these rules.

Keywords Education technology.Education&Technology.Smartphone.Learningaid .

Learning interference

1 Introduction

A smartphone is a mobile phone that can perform many tasks and computations like a
personal computer. It is slowly replacing the old cell-phone, as it is equipped with a
powerful operating system (multi-tasking) along with a myriad of useful applications
(Apps) and high speed data communication capability. Hence, browsing the Internet or
running Internet-based applications is intrinsic. A smartphone is a powerful handheld
computer with an intrinsic connection mobile networks (Davies 2015; Rouse 2015;
Anshari and Alas 2015).

A smartphone is so handy and is becoming a multipurpose mobile device that can
assist people to perform their daily as well as professional activities. Smartphones are
used by many to access information and knowledge from the Internet. In fact, some
people develop knowledge by accessing a pool of knowledge from the Internet using
their smartphones. Hence, smartphones can definitely be taken as to enhance education
(Almunawar et al. 2015). Nowadays, students can access information and knowledge
easily from the Internet and they can also have discussions in social networks and get
quick answers from peers, lecturers or even experts. Gerlich et al. (2010) found that
many college students use smartphones to help them study.

The reliance on smartphones is quite evident and the usage of smartphones amongst
youth and students is rapidly growing (Abeele 2016). They spend a lot of time online
and most of them prefer connection to the Internet using their smartphones instead of
other devices (García-Ormaechea 2014). Students normally bring their smartphones in
classrooms and lectures. In fact, some students capture the lecture notes or other notes
written or given by their lecturers using their smartphone cameras. Lecturers can even
turn smartphones to become learning aids in class (Anshari et al. 2016). Some
discussions or idea generations can be enhanced using a social network, which are
accessible using smartphones, in a class to attract more participation from the students.
However, smartphones at the same time can also create a serious disturbance during
lectures if students play with their smartphones instead of paying attention to lectures
(Anshari et al. 2015b). This leads us to the main question of this research: do
smartphones create better learning experiences or learning interferences?
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This study focuses on the usage of smartphones for learning aid or knowledge
sharing discourse. The basic principle of technology usage in learning is to support
discourse in knowledge-building communities beyond the classroom patterns. This
study intends to build a proposition that teachers need to restructure the teaching and
learning process, in which the construction of knowledge is supported through several
means and media, including smartphones and its facilities.

The study is conducted in Brunei Darussalam. Since there is a lack of research
documented on the use of smartphones in Brunei, especially in the education settings,
this paper may contribute in portraying the recent adoption of smartphones for learning
purposes. The proper use of smartphones in class may enrich students with multi-
channels of communications and interactions, promotes multimedia in delivering
contents, and may also perform multiple functions during a teaching time such as
recording explanations from teachings, finding additional information required from
the Internet and having discussions through a social network. All the analyses and
discussions could trigger improvements and open opportunities in enhancing classroom
learning, especially in the context of developing countries. In the next section, we
present a literature review of related work. Section 3 contains the methodology of our
research. We present our findings and discuss them in Section 4 and 5. Finally, the
conclusion is presented in Section 6.

2 Literature review

Education has gone through an evolution of learning solutions through adoption of
technology (Ali et al. 2015), from a system where school or university stores learning
materials online and students retrieved them for learning, to a technology that enables
multiple channels interactions, which generate knowledge from various means. Users
(teachers, students as well as community) are empowered to generate contents through
online learning tools and share them with others (Low and Anshari 2013).

Information Systems in education have two main components, the technology
component and the content component. Some notable parts of technological component
are servers, laptops, smartphones or smart mobile devices, and Web-related technolo-
gies. Nowadays contents are delivered through the Web in educational support systems
such as e-learning, mobile learning, and learning management systems. Consequently,
with technology, rich and multimedia learning contents are accessible through the Web
or Apps. In addition, interactions between lecturers and students as well as interactions
among students to enhance learning can easily be done using available and affordable
devices such as laptops, tablets or smartphones. This implies that nowadays technology
heavily influences learning process, especially in higher education.

2.1 Education and technology

Education technology aims to improve education, hence technology should facilitate
learning process and increase performance of educational system with regards to its
effectiveness and efficiency. The evolution of Information and Communication
Technology (ICT) in education started when MIT use computer for flight simulator
to train pilots (Roblyer 2002). Implementing the use of ICT in a lesson can definitely
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enhance a teacher’s pedagogical practices while benefitting more efficient ways in
classroom time and management (Matussin et al. 2015). It can also be utilised as a
medium of communication in learning process as well as a medium of teaching
delivery. The Internet, especially the World Wide Web (the Web), was quickly em-
braced by education institutions, especially higher learning institutions, in helping them
improve learning process as well as improving service quality to the main stakeholder,
the students. Recently we have witnessed the higher penetration of ICT in many
educational institutions. E-learning and recent mobile learning (m-learning) are widely
adopted to improve learning and teaching process and management. E-learning or m-
learning has a great advantage over traditional learning as learning process and
management can be done online and accessible at any time and from anywhere.

In addition to multimedia learning materials, support materials can be deployed or
linked easily to help students study flexibly. Furthermore, interactions between
lecturers and students as well as conversations, collaborations and knowledge sharing
can be done easily through a social network-like environment. As mobile devices
such as smartphones are globally adopted, there is no doubt that many students
nowadays rely on their mobile devices to interact and access teaching and learning
materials.

Teachers transitioning from the traditional classroom to non-traditional classroom
settings have been known to establish a successful teaching and learning outcome for
teachers and students alike, such that teacher – students’ interactions share the task,
analysing, and re-creating knowledge (Freire 1997; Cribbs and Linder 2015; Hiebert
et al. 2015). To utilise e-learning effectively, teachers or lecturers need to learn how to
interact and use the system properly for effective and efficient teaching. Fortunately,
many recent e-learning systems are web-based and very user friendly. However,
teachers or lecturers also need to be responsive to any online requests from students,
learn how to effectively deliver attractive teaching materials and interact with students
to help them achieve the learning objective of the lesson.

In addition, there are myriad of useful online resources available to select and share
with students. This will enrich learning and possibly improve students’ knowledge and
performance. Conversely, teachers or lecturers need to motivate and somehow monitor
their students to utilise online resource properly.

Students are the vast majority of people who are exposed to online environment.
They fully make use of texting, online-chatting, blogging, tweeting and several social
networking sites to interact with their peers. Youth interacts more easily with computers
than they do in face-to-face contexts (Boyle and O’Sullivan 2016). Due to this, many
teachers in developed countries embrace online teaching/learning as most of online
learning software offers a similar range of helpful features to help them create, manage,
and upload their course content outline. Tech-savvy teachers have also begun to
embrace pupils’ interest in digital play in creating learning language with educational
computer games.

2.2 Education and smartphone

Nowadays, both young and adults are dependent on smartphones (CourseSmart 2011).
Younger generation has grown up with electronics and technologies surrounding them
and has significant exposure to these digital devices. However, many educators do not
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fully utilise smartphones’ capabilities for learning. Smartphones with their many
existing features and future potential uses can enhance learning but hardly replace
classroom or conventional e-learning methods. Hence, learning with smartphones can
only be used as a complementary to traditional learning and e-learning (Wang et al. 2009).
As most current students are digitally literate they are referred to as digital natives, in
contrasts with their teachers who are referred to as digital immigrants as most of them
learn by adopting the digital world (Wang et al. 2009; Evans 2009). In addition,
smartphones in classrooms allow students to record video or audio, take pictures of
teachers’ explanations from the board or screen, and ask peers to share pertinent links to
the class (Nakamura et al. 2015). Teachers can also allow students to read from their
smartphones, share-interesting articles to others, and make silent e-group discussions. At
the end of the sessions, teacher can ask them to present their silent learning in the
classroom (Au et al. 2015).

The problems of maintaining attention among students in class were also reported by
a number of studies (Biggs and Tang 2007). Williams and Pence (2011) argued that
smartphones have been seen more as distractions in the classroom rather than learning
aids, where students are normally asked to put them away or keep them on silent mode
or simply turn them off. This happen as many features of these phones were designed
for entertainment and pleasure purposes. Therefore, teachers may think that
smartphones may cause learning interference, rather than learning support. Some
researches support the argument that smartphones are interferences in learning process.
For instance, a student who spent considerable time play with their electronic devices
such as smartphones decreased in self-reported understanding of course material and
overall performance (Fried 2008). Some lecturers were frustrated to unplug the wireless
transmitter manually because their students engaged in non-academic activities via the
smartphone without paying attention (Delello et al. 2016).

There is some determinants on the effects of peoples’ behaviour towards the usage
of smartphones in class that are collectively found. These are performance expectancy
(the perceived benefit of learning with mobile for themselves), effort expectancy (the
easiness of using smartphones for learning perceived by users), social influence
(people’s believe on how other people should adopt learning with mobile), perceived
playfulness (a person playfulness out of using mobile smart phone for learning), and
self-management of learning (refers to how an individual feels on his or her self-
disciplined when engaging in autonomous learning) (Wang et al. 2009). Working with
students that have greater experience, expertise, and comfort levels with mobile
technologies poses a challenge for teachers of older generations to catch up.
Nonetheless, they must still strive to embrace them since they can be turned as
powerful new learning tools (Evans 2009).

Smartphone technology, with its pervasive acceptance and powerful functional-
ity, would inevitably change peoples’ behaviours and actions to keep up-to-date
with it (CourseSmart 2011; Anshari et al. 2015a). Some functionalities of
smartphones are discovering that Apps for mobile devices most engaging ways to
teach difficult subjects like math and science. For example, the free NASA App
offers videos, images, and interactive displays that bring space to life in a way that a
lecture never could (Katz 2012). Research revealed that the use of digital devices in
pervasive computing environment was capable of facilitating faculty-student inter-
actions and in-class participations, which in turn enhanced engagement and active
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learning (Stephens 2005). Digital devices had positive impacts on students’ study
habits and their academic success (Demb et al. 2004).

Lastly, smartphones can also affect the sleep quality of students. According to
Cooper (2015) in the study of 10,000 16 to 19-year-olds on marked impact on sleep
quality, those who spent more than four hours a day looking at screens had a 49%
greater risk of taking longer than an hour to fall asleep, and they were 3½ times more
likely to sleep for under five hours a night. In fact, the study indicated that majority of
the students are accessing smartphone during schooling hours. The respondents were
secondary school to undergraduate students. For secondary and high schools, their
schooling hours are from 7.45 am to 4.30 pm, similarly for undergraduate where
majority of the students would be attending school, classes or lectures.

2.2.1 Context of study

The study was conducted in Brunei using convenience sampling. However, the data
analysis and recommendations made in this study may be used to extend the research
into different contexts. Southeast Asia, where Brunei is located, is the home to one of
the world’s largest youth populations, where they tend to adopt new technologies much
faster than the older age groups. Smartphone adoption in Southeast Asia will have
significant growth over the next few years with subscriptions set to grow approximately
five fold by 2019. It is driven by more affordable prices, and especially by a high rate of
a large and tech-savvy youth population. The rate, in parallel to the highlighted in the
Global Information Technology Report 2014, reported that there was an increase of
about 10%. It affirmed that the rate of mobile phone users had exceeded 120 per
100 residents, and that the rate is increasing (Rohani 2014). Furthermore, this should
be seen as a preparation for the Brunei’s youth exposure as was highlighted by
IPsmarx ( 2015).

Brunei ranked 21st in its Government ICT promotion, and 17th in incorporating
technologies in pursuit of its Vision. The World Economic Forum in 2014 mentioned
that Brunei was overall ranked 45 out of the 148 economies listed in the Networked
Readiness Index (NRI), where the previous year (2013) it was ranked 57 out of 144
economies. This put Brunei in the top 30th spot in 2014, an improvement from 2013
where it was on the 60th percentile mark. This was similar to the usage of Internet
individually, ranked 48, which put Brunei just above the top 30th percentile line. The
BHouseholds with internet access^ and BImpact of ICTs on access to basic services^
were both ranked 30, putting Brunei clearly on the top 20th percentile for accessing the
Internet (Shen 2014).

One of the interesting facts about Brunei being one of the smallest nations globally,
Brunei ranked 19 in using the virtual social networks, placing Brunei clearly well
within the top 15th percentile. According to the report, these figures were collected to
provide useful conceptual framework to evaluate the impact of ICTs at a global level
and to benchmark the ICT readiness and usage of their economies. These allowed
decision makers to focus on how to develop strategies that would benefit them based on
the new opportunities that the Internet offers. ICTs continue to rank high on the list as
one of the key sources of new opportunities to foster innovation and boost economic
and social prosperity, to consolidate growth, generate new employment, and create
business opportunities.
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3 Methodology

3.1 Background

The study was held in schools and universities in Brunei. The country is located on the
northwest end of Borneo Island. Brunei shares a border with the Malaysian state of
Sarawak and Sabah, making up of four districts. The eastern part is the Temburong
district and the western part comprises of Brunei-Muara, Tutong and Belait districts.
Bandar Seri Begawan (BSB), the capital and the centre of government and business
activities, is located in the Brunei-Muara district. The population of Brunei Darussalam
is 433, 775. Population growth averages about 1.71% per year. The population of
Brunei Darussalam comprises 53% males and 47% females with 73.8% Malay, 14.8%
Chinese, and 11.4% others (Countrymeters 2015).

3.2 Study design

We use the survey method to gather relevant data. The survey method for this study
was designed to allow the same questions to be asked to a large number of people so
that responses can be gathered and compared with one another. In this case, it is used to
quantify demographics, Internet usage and smartphones, activities, habit, applications,
location and other defined variables, which are generalised by the sample population.
The questionnaire consisted of 16 questions with multiple-choice answers to be chosen
by the respondents and one open-ended question for them to write their comments or
suggestions.

The survey was conducted to 355 students nationwide from February until
March 2015. There were at least 12 schools for each of four districts in Brunei. They
were considered and chosen for the survey, initially as convenient sampling as they are
readily available and accessible to survey liaisons. These students are the ones who can
mostly be seen constantly using smartphones with the latest technology. Some of these
students were chosen to become members of a focus group. The students managed to
answer the questionnaire between 10 to 15 min. While a focus group discussion was
conducted to gather data on the pros and cons of smartphone usage in learning
especially in a lecture and tutorial environment. It was conducted at Universiti
Brunei Darussalam for UniBridge and Diploma programme. There were 30 students
from UniBridge and 12 students from Diploma. All students were required to bring the
laptop during the lecture and tutorial for the whole semester. We designed open ended
questions on role of smartphone and laptop either interference or education aids at
Canvas Instructure. Then, we assessed discussions for the topic for educational aids or
interferences.

3.3 Data analysis

We use Statistical Package for the Social Sciences (SPSS version 17.0 Inc.) to analyse
the data to find out the descriptive analysis of subject matters and correlation between
variables. Data gathered from the discussion were used to highlight some findings from
the survey’s results. The theory, concept, and findings will be used to understand the
phenomenon and as a basis to construct recommendations.
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4 Findings

There were 49% male students and 51% female students who took part in this survey.
From the sample, 81% of the respondents were from Brunei-Muara district, 10% from
Tutong, 8% from Belait, and 2% of them from Temburong. We thus believe that the
respondents represent a fair sample of students in Brunei. The time taken to complete
the questionnaire on average was 10 min. Some respondents required as long as
15 min. Table 1 shows details of demographic traits of the participants.

The Internet habit and characteristics for respondents are shown in Table 2. It is
important to note that majority of the students in our survey access the Internet by using
their smartphones. In contrast, 20% of the respondents stated they most access the
Internet from their personal computers. Hence, it would be reasonable to consider that
smartphones can be used to support learning.

About 15% of our respondents stated that they would look for new apps consistently,
and about 52% would do it several times, for example update WhatsApp, Telegram,
Instagram, etc. In addition, about 57% of them have 1 or 2 smartphones, about 31%
stated having 3 or 4 phones, and the remaining 12% claimed to have 5 or 6 phones.
Smartphone market share amongst the youth in Brunei are, 43% of them use Samsung,
about 30% with iPhones, Sony about 9%, Nokia about 2%, HTC about 6%, and the
remaining 10% are using other brands. Since Samsung is a cheaper option by compar-
ison in price, it is no surprise that it has the most users. This also indicate that

Table 1 Demography of respondents

Variable Percentage

Gender Male 49%

Female 51%

District Brunei-Muara 81%

Tutong 10%

Belait 8%

Temburong 2%

Age 20 years or younger 67%

From 21 up to 30 years 28%

From 31 up to 40 years 4%

Income $1000 or less 94%

$1000 to $3000 4%

$3000 above 2%

Education Secondary School 21%

High School 20%

Undergraduate 57%

Postgraduate 3%

Computer Skills Developer 7%

Advance User 41%

Moderate User 48%

Beginner 4%
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smartphone usage also depends on the platform itself. A platform that offers more
features and is popular has more users, thus making them use their smartphones more
frequently.

As shown from Figure 1, the most popular Apps amongst students are instant
messengers like WhatsApp and Line, as agreed by a total of 98% of the respondents.
Respondents mentioned that WhatsApp is the leading tool sharing information for
students inside and outside classroom. Music or video/movie streaming, and social
networks came next with 87%. The online learning is the subsequent popular activities
among students in Brunei (67%), followed by browsing e-news or e-book with 55%.
The two lowest activities are game online and e-commerce.

From the focus group discussion, the study reveals some important facts of
smartphones usage in learning, as several participants mentioned, BTrue, smartphone
is easy to use, effective and fast, it is very convenient and efficient where you can do
multiple task in just one device. Student can easily find information with the help of
smartphone. We will not have to trouble ourselves with going through various books
to find the sources you want. i.e e-library helps students to find the book we want and
the location. Education contents goes with students whenever and wherever they go.^

Table 2 Internet habit and characteristics

Usage Hours New Application

Less than 6 h 33% Consistently 15%

6–12 h 44% Several Times 52%

Always connected 24 h 7 23% Once 23%

Never 10%

Mostly access Internet from Smartphones had before

Smartphone 77% 1 to 2 57%

Personal Computer 20% 3 to 4 31%

Both 3% 5 above 12%

Social
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Instant

messenge

r

Game

Online

E-news /

E-book

Music /

Video

streaming

E-

Commerc
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Fig. 1 Online activities of student source
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Previously, if students left their homework or assignments (hard copy) at home, they
would expect to be scolded for not handing their work on time, Bbut now if we
forgot at home, as long as we have our soft copy, we can either print it out or send
it via e-mail.^

Smartphone as education aid is environmentally friendly because it reduces the use
of papers. One student expressed that BIt saves a lot of paper therefore saves trees
which is good for the environment we can read books in the dark because you have the
light of the screen shinning into your face. In addition, it saves plenty of space because
of the information and books are all can put in one device furthermore, diligent work of
doing research as not many information in the Internet are accurate.^ Other respon-
dent mentioned, BStudents are able to multitask about a specific topic as Wifi is
accessible from classroom, the source of information are sufficient enough to support
learning’s activities. A fact shows that according to other respondent, student could
learn from the lesson from lecturers talk three words per second and students write 1/3
words per seconds for some lectures. Therefore having a computer during the lecture
can actually make students write their notes faster or record the lecture from their
mobile. BI experienced hand cramps few times when writing too. While, at the same
time students can browse through information on the spot. It is faster, convenient
and time-saving! Well, just as long as students know how to use them properly
during a lecture.

However, there are many entertainment Apps that can disturb learning and encour-
age procrastination such as watching videos or playing games. Some students become
too engrossed with their smartphones that may lead to them becoming anti-social. The
time they spend on the devices has become precious than the time we spent off-screen.
Some participants viewed that the other challenge is downgrading personal communi-
cation skills BAs we become convenient with the world of texting. We can also be too
reliant on technologies, losing simple everyday life skills along the way.^

Another interference created by using smartphones can come from the small
smartphone screen size that may cause physical problems and reduce focus for some
participants. Facing the smartphone for too long may damage the eyesight and it can
affect interference during teaching and learning. The other interference is that the
device can have malfunctions, infected with virus and also depend on batteries, which
do not usually last long unless you have a powerbank handy. There are chances of
losing what is stored inside, such as photos, files, videos, notes, or other important
materials which will highly be at risk if somehow that one device gets corrupted.

5 Discussion

Smartphones are normally connected to the Internet most of the time. This enables
students to perform multiple tasks easily such as checking emails, surfing the web
and sending messages through social networks (Grinols and Rajesh 2014). Many
students use their smartphones to access on-line teaching materials, organise team-
work to solve problems and to share knowledge and information. Smartphones can
be turned into powerful and affordable learning aids for many students. However, if
they are not utilised properly they can also create a serious interference for learning
(Amichai-Hamburger and Etgar 2016).
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The findings from this study provide us with some new insights regarding students’
usage of smartphones for learning. This helps us to decide whether embracing
smartphones in classroom teaching enhances or interferes with students’ learning.
Firstly, we found that that majority of the students spend most of their time (6 to
24 h) on the Internet using their smartphones. Secondly, many students use smartphone
to help them study, both inside and outside classroom. Thirdly, although many evi-
dences from the survey suggests smartphones supports learning, they can also create
interferences. Table 3 summarises the pros and cons, collated from the survey, in using
smartphones for learning.

5.1 Learning aid

5.1.1 Convenience & portable

Smartphone in class is very convenient and there are digital materials available instead
of using textbooks in class. Teachers are encouraged to make learning more fun. The
use of smartphones have made a student’s life easy as with just a touch a student can get
access to almost everything, including things related to their studies. Smartphones can
be good devices to receive rich teaching contents and nowadays, smartphones are
capable to handle multimedia contents. Smartphones can receive and generate multi-
media information in a flexible and efficient manner. For example, teachers can use a
video to explain a concept, or teachers can send teaching materials in video formats
making teaching materials accessible by students through their smartphones. As for
students, they can record or take video of a lecture and can revise it easily whenever
and wherever. Using a social network, a teacher can increase students’ participations by
posing questions that demands students’ responses through smartphones.

Besides, smartphones are much smaller and lighter than laptops or desktop com-
puters. In addition, many useful Apps can be downloaded and installed easily as
operating systems for smartphone adopt the plug and play method (Carlson and
Schrader 2012). As a result, they become multi-function devices that can be used to
perform many useful operations easily, including learning. Smartphones may become
good educational aids as they enable students to perform various tasks conveniently. In
other words, a student only needs a single device to do multiple tasks. Many tasks can
be done with smartphones; taking photos of lecture materials, shooting videos and
listening to lecture which can be done using a single device, rather than owning
multiple devices to complete the task. Without using a smartphone, a student need a
camera to take photos, a desktop or laptop to access the Internet and a telephone to call

Table 3 Learning aid or interferences

Learning Aid Interferences

•Convenience and Portable •Distraction

•Comprehensive learning experiences •Dependency

•Multi sources and multitasks •Lacking hands-on skills

•Environmentally friendly •Reduce quality of face-to-face interactions
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or send voice messages. In addition, many available educational Apps can be used to
help one to study.

5.1.2 Comprehensive learning experience

Smartphone in class improves learning experiences and it is useful for in class online
activity (Achterkamp et al. 2016). For instance, students can search for videos of the
subject to make learning easier. Visual learning or videos can be an interesting and
engaging way of learning, as it can be interactive for the students. Videos can show
images that cannot be explained in words, and for some students video can be better
than reading a book. Students mentioned that having smartphones during the lecture
could actually make students write their notes faster, and easier to do computer-based
tutorials in class. In addition, smartphone reduces the lessons’ time, because students
do not need to write everything down from the slides/whiteboards. One of the
respondent experienced hand problem when she wrote many lecture notes. So that
digital lecture materials are available online to download. In addition, student could
browse through information on the spot. It is faster, convenient and timesaving.

5.1.3 Multi sources & multitasks

Multiple sources of learning materials and multimedia contents such as text, video,
audio, conversation, discussions, sharing notes and knowledge, taking picture of
lecture, recording presentation, sharing video lecture, can be accessed using one device,
a smartphone. Furthermore, in classes, students are able to perform multitasking about a
specific topic. It helps the progression of work as long as students are able to start with
the outline of the work, they can have more ideas about their specific work. The
information given through e-library, e-journals, and many others. Are somewhat
reliable and valid. It is sufficient to provide information for a start. When the teacher
conducts lessons using visual illustrations on smartphones, it makes learning easier and
wider access to information instantly.

5.1.4 Environmentally friendly

Smartphones or computers are easily being carried around to classes compared to
carrying heavy books. It is easy, fast, and save papers. Laptop or smartphone promote
green learning environment since it can easily store information, for example slides
and lecture notes by just downloading the lecturer’s notes. Lecture notes can be
viewed through computer without having to print them out. However, some may get
distracted and get carried away, for example checking their social media during
lecture time.

5.2 Interferences

5.2.1 Distraction

Smartphone is easy to use, effective and fast, however the entertainment Apps such as
watching videos or playing games can distract or even procrastinate the students’
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learning progress. In class, smartphones can cause students to pay more attention to the
‘tools’ instead of to their peers or their teachers. Studying using smartphones can easily
be distracted by other applications such as a phone call or incoming messages from
social networks, video and entertainment Apps. Students barely move or budge, as their
eyes remain focused to their smartphones that somehow to the point that some
participants claimed that they cannot live without it. Temptation of social media and
texting may focus solely on their social life instead of the day’s lesson plan. Moreover,
health effect may be problematic in the long run for some people (such as problems
with eye sight).

5.2.2 Dependency

Students can potentially be too dependent on their smartphones. Students rely on
smartphones to manage their timetables and school activities (Wang 2016). Many
various Apps such as timetabling, LMS, e-note, instant messenger are embedded into
their smartphone. Losing a smartphone may interfere with the school activities. In
addition, having a smartphone in the classroom can lead to obsession. Dependency on a
smart device that somehow damages or become dysfunctional, the risk of a personal
computer being stolen and hacked when left attended, lecture notes and working
assignment lost due to software problem or being reformatted.

5.2.3 Reduce hands-on skills

Students will not know the basics such as calculation or writing if they rely too
much on smartphones since smartphones have programs that can process edit
writing. Smartphones can also become an interference in learning because some
people cannot be exposed to smartphones for a long period of time as it may hurt
their eyes, hence resorting to reading a book or paper which will take much longer
time to complete. Furthermore, it can promote short of interpersonal skills and
physical interactions amongst students (Kosnik and Dharamshi 2016). People with
smartphone addiction feel the obligation to stay online while they disconnect
themselves with the real world.

5.2.4 Reduce quality of contents and interaction

Another potential interference is the reliability of the contents and knowledge in the
messages when students share them through either instant messenger or social media. It
may reduce quality time in face-to-face interactions, and additionally, having less
interaction between peers or teachers (Misra et al. 2016). The information provided
online are not entirely reliable. Some sources are unreliable for school’s purposes and
the information can be very misleading if students are not careful. When teachers
design activities in an online forum or online group discussion, the work of the students
should be thoroughly perused for its quality and reliability. In this matter, the role of a
teacher as a mediator in assuring and maintaining quality control within the knowledge
sharing activities. Teachers should not leave the conversation and knowledge sharing
process unsupervised because students can just easily copy and paste or forward
information from unreliable sources.
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5.3 Embedding smartphones in learning

Smartphones are no longer considered luxury devices and every youth would tend to
own at least one. Smartphones have become popular devices to access the Internet.
From the earlier findings, 77% of the respondents use smartphones to access the
Internet. The two main top Internet-based activities are Instant Messenger (IM) and
social networks. In total, 98% of the respondents stated that they consistently use IM
and social networks, several times per day. So how do we make use of smartphones in
such a way that they can optimally be used as learning aids and mitigate all its potential
interference for learning, especially in a classroom environment. Figure 2 shows a
conceptual model for utilising smartphones optimally in learning. First, smartphones
have to be viewed as a powerful channel for learning.

Secondly, the curriculum and syllabus need to be redesigned and make it adaptable
with the use of a smartphone as an additional learning channel in a classroom setting.
Applications need to be developed in such a way that it can integrate rich teaching
material with various interactions, knowledge sharing and interesting exercise to
facilitate optimal e-learning process. For example, combining on-line tasks into a
curriculum can be a good way to engage students learning in class. It eventually
encourages them to find and assess online resources for particular topic being
discussed. If resources are made available online, students can always access them at
any needed time.

Additionally, by having resources online it offers equity and accessibility to infor-
mation for all students. However, teachers should also consider portion of the evalu-
ation’s scheme when they allow students to use smartphone as educational aid. For
instance, from the survey’s result we found that the students use their smartphone
mostly for IM, social networks, and online learning. Putting evaluation scheme from
students’ participation in IM and social networks can become an alternative tool for
teachers as a component of evaluation. For instance, teachers can design an activity that
relates to the topic and encourage the students to use their smartphones to do research,
to find definitions or even to create videos using their smartphones. This way the
student can be more motivated to do their work since they can use their smartphones in
class and realise that they can learn using their smartphones instead of only using it for
instant messenger (IM) or social media purposes. However, teachers should provide
mechanism in comprehensive evaluation and assessment when they allow students to
use their smartphones in the learning process. What we mean by comprehensive
assessment and evaluation, teachers can expect better students’ outcome and

Fig. 2 Embedding technology in learning
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performance in their learning, since the quality of content deliveries are varied from
text, video, and audios. For instance, a teacher can take some portion of assessment or
evaluation from the knowledge content deliverability of the students in online forum
and social networks. Students should be encouraged to share reliable contents and
knowledge in the social networks and the sharing of quality contents could be an extra
point for the students.

Another interesting aspect is to use game technique in delivering learning material
through smartphones. Learning by doing or by playing games in smartphones can be
very interesting and challenging for students. Thirdly, with the observed pattern that
most of the students access the Internet using their smartphones, it would be necessary
to integrate Internet technology into learning. Teachers should show the students that
they could do more than just doing research on their smartphones. For example, using
IM to create a platform for the students to discuss projects or assignments. The
traditional way of a discussion is to sit in a group and then discuss issues in a face-
to-face basis, but with smartphones students can discuss beyond schooling hours,
which gives them more time to think and come up with innovative and creative ideas.
Using various Apps to enhance their learning is also one of the ways we can integrate
technology into learning, using video Apps for example, students can present their
projects in a video format. It is convenient to use their smartphone to do so rather than
using the old fashioned camcorder or video camera to record their project. Smartphones
are good tools for teachers to enhance learning. There are many online resources from
reliable institutions, public commentators, organisations and news media available
online. A teacher’s ability in using these resources gives students an opportunity to
learn expert commentary and to relate their studies to the real world. It also helps
students to contextualise their learning through analysis of different sources of infor-
mation. Moreover, with online resources, the teacher do not have to spend time in
reinventing new resources or preparing everything for the lessons themselves. They can
just bring knowledge of others into their lesson and concentrate on facilitating active
learning strategies such as discussions and activities. In addition, if online resource has
been created for a certain topic, it can as well be shared openly with others by making it
available online under a Creative Commons license.

Finally, incorporating smartphones in the learning process need to counter misuse of
activities in the class. Therefore, teachers should impose rules and regulations to avoid
negative aspects of smartphones or interference in learning process.

6 Conclusion

Considering smartphones usage in teaching and learning process especially in class-
room setting is challenging. It offers benefits of rich contents deliverability, knowledge
sharing, and dynamic learning activities where students can expect to experience
multiple channels of interactions in learning (Buchholz et al. 2016). Nonetheless, in
pursuit of this study to uncover the outcome, considering the recommendations and
summary of findings, it is encouraged for educators to embrace smartphones in their
lesson plans, for example, by taking advantage of it through imposing activities in
utilising their smartphones in the lesson, integrating technology into their methods of
teaching. According to the findings from this study, we may expect in the future that the
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number of smartphone users, especially amongst the youth, is on the rise. Alternatively,
by stating rules and regulations in class prior to the start of the lesson may help in
minimising the interferences that they may cause. It has been a challenging process to
look for materials in the literature review especially in Brunei’s context. However,
because of this as well, this would be a good start for other researchers to engage further
in this study to uncover more findings with a wider range of sample and targeting the
different types of smartphones respondents with more question specifications and
anticipated solutions as the outcome.
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