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Abstract: Smartphones are becoming ubiquitous and can be very useful study tools. We explored
female Emirati undergraduates’ perceptions of smartphone use in the classroom. Furthermore,
we investigated the age at which participants received their first smartphones, the number of
smartphones to which they had access at the time of the study, and the influence of these aspects
on the use of smartphones as a learning tool. An online survey of 189 participants revealed that the
age of receiving their first smartphone, combined with the number of smartphones they owned or
had access to at the time of the study, did not correlate with their perceptions of the usefulness of
smartphones as a learning tool in a statistically significant manner. However, participants in their
first year of study had fewer positive perceptions about the use of smartphones in the classroom
than participants in subsequent study years. We surmise that this might be attributable, in part, to
the further experiences older students have had or classes they have taken or to student teaching
experiences in which they might have firsthand observed the benefits of phone use in the classroom
as a learning tool.

Keywords: smartphones; educational tools; classroom technology; United Arab Emirates; pre-
service teachers

1. Introduction

Digital natives have spent their entire lives surrounded by digital technology, and in
today’s increasingly tech-centered world, a growing number of people, especially younger
people, can be identified as part of this cohort. As Prensky [1] pointed out, there are
many ways in which the digital has become part of the norm: “computer games, email,
the Internet, cell phones and instant messaging” (p. 1) are central to the lives of digital
natives. McNeely [2] refers to these digital natives as members of the Net Generation.
These people, including students, might be able to, for example, play video games and
listen to music simultaneously in any location, context, or time without impacting their
surroundings or affecting their peers. While popular opinion may deride this generation
as constantly seeking stimuli, unable to concentrate, or even addicted to screens, there are
undeniable benefits to such digital access, many of which belong to the learning domain.
These learners can now take advantage of the digitally afforded freedom of smartphones
to engage in online activities, academic communities, and websites that can result in
independent learning or supplement classroom education [3]. These activities are no
longer solely defined by curriculum; an entire world of data and information is available to
today’s population, and both teachers and students can take advantage of it to transform
learning processes.

Learning is now driven not only by formal curricula and the norms and mores of
the classroom but also by the learners’ desire to understand a topic that is important to
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them and can fulfill their needs, whether practical or for purposes of self-actualization [2].
Technology, then, can enhance students’ learning in a myriad of ways.

Digital technology can be accessed in various contexts and with a plethora of devices,
but smartphones are an increasingly important tool for accessing the Internet and all it
has to offer. Norris et al. [4] describe smartphones as essential tools for learning [5]. The
accessibility of smartphones today is one of the major reasons that they are considered as
essential learning tools. One aspect not foreseen by Prensky and other scholars is the fact
that nearly all learners now have access to a smartphone. This is particularly true in the
United Arab Emirates (UAE), which has the world’s highest concentration of smartphones:
in a total population of 9,770,000, there are a reported 19,602,000 mobile cellular subscribers
of all types of portable phones [6,7]. It is notable that some subscribers have access to
more than one phone or device, which might skew this number somewhat. Accordingly,
the number of smartphones to which a learner has access is one of the areas explored in
this study.

A 2012 data analysis of smartphone ownership in the UAE, conducted by Ipsos OTX
MediaCT [7] reported that 28% of those aged 18–24, 44% of those aged 25–34, 20% of those
aged 35–44, and 8% of those aged 45–54 had smartphones. Only 1% of the respondents aged
55 years and above had smartphones [8]. The 2018 Symantec Report [8] indicated that 31%
of young adults aged 5–10 owned a smartphone and 70% of subscribers aged 11–16 owned a
smartphone, with the average age of smartphone ownership being nine in the UAE. Clearly,
this generational gap persists, but the percentage of younger people with smartphones is
high and growing. Simultaneously, the issue of whether and how smartphones can best
be used as an educational tool will only continue to grow in importance and scope, and
projects such as this one will add to the body of knowledge about how to use this new
world of technological innovation to ensure the best possible outcomes for learners and,
thus, for society at large as we continue into the digital age.

1.1. Gender-Based Aspects of Smartphone Usage

In the earlier days of the internet, there was a great deal of research on the perceived
digital divide between men and women, first in computer and internet usage in general
and, more recently, on the use of, comfort with, and ownership of smartphones. However,
“the appeal of the smartphone itself is known to be gender-neutral” [9] (p. 417), with
platform design mattering more than gender in terms of smartphone preferences [10]. With
gender differences being largely irrelevant, it might be more informative to define the
differences between game, app, and activity designs as impacting either older or younger
players or subscribers. Jenkin [11] quoted an 84-year-old female player as stating that
computer games “keep [me] very active and alert” (p. 1). Certainly, age, as opposed to
gender, is an area of ongoing research area with regard to technology use in general and
smartphone use in particular.

In fact, in the final analysis, the possibility that gender differences explain smartphone
behaviors—or other behaviors related to access to or use of technology—appears to become
subservient to the concept that age might be the demographic marker that defines, or at
least in some way correlates with, response to smartphone behaviors.

1.2. Age-Based Research

While gender-based research could still apply to human–computer interaction in gen-
eral, technology, web, and app development are more focused on the user experience based
on age. Human–computer interaction focuses mainly on age groups and their experiences
with and usage of technology as well as their comfort level [12]. For example, findings
regarding the impact of screen size on various age groups have been reported: participants
aged 60 years and above seemed to face greater challenges with a smaller screen size than
participants aged 20–39 [12]. Perhaps related to this, a correlation between accessing a
smartphone at a young age and poor eyesight later in life has been suggested [13]. It is
possible that screen size, then, will become more of an issue as the current population, who
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have been using smartphones for a larger percentage of their lives, ages. The impact of
smartphone use on the aging process is an area of research that certainly would benefit
from further focus by the scholarly community.

Computer-focused research, along with research about technology in general, seems
to place a greater emphasis on age than on many other demographic markers. Such focused
interest may be warranted, especially based on a report that, by 2050, the number of older
adults would be two billion [14]. Older participants seem to manage their smartphone use
in some ways better than their younger counterparts, and they are less likely to overuse
the technology [9]. For example, the younger generation seems more profligate and more
likely to overindulge in social network usage.

1.3. Current State of Smartphone Access

In order to understand learners’ current and ideal use of technology for educational
purposes, it is important to understand the current state of smartphone access. How much
of a difference this sort of technology can make depends almost entirely on whether or
not it is truly widely accessible, and if not to all, then to whom it is available. Today, the
iPhone, as well as Samsung and Huawei products, can be accessed by a large number of
learners from almost any country through a variety of public and private web services. In
the past, students spent up to 10,000 h across their lifetime playing video games [1], but
the post-Prensky (Marc Prensky is known for popularizing the terms ‘digital native’ and
‘digital immigrant’ in his 2001 article entitled Digital Natives, Digital Immigrants, in which he
relates shortcomings in education to educators’ failure to understand the needs of modern
students. His article posited that the arrival and rapid dissemination of digital technology
in the last decade of the 20th century had altered the manner students think and process
information, making it difficult for them to excel academically using outdated teaching
methods) digital generation may have 10,000 h or more of smartphone access within their
lifetime. Park and Park [15] indicate that Korean respondents spend 4 h on their phone
on average. This would equate to 14,000 h over ten years (also see [16] for Indian context).
The speed at which smartphone subscribers can now access content has also increased
their reflective learning experience when selecting a product or service. Today, research
continues to seek to understand the digital native, migrant, or nomad population. Research
is now focused on this specific population and explores culturally specific contexts of
use, including differences in users’ demographics, as discussed above. Digital natives
are growing older, and the younger ones will have increased access to newer and more
powerful devices [1]. The current direction of research aims to understand, among other
things, whether age is still a factor when describing digital learners. If age is a factor, it
may be possible to determine whether it will have less impact as smartphones become
increasingly universal.

As technology and connection subscriptions become more financially accessible to
the general public, the number of people with access to smartphones is increasing. In
2015, there were seven billion people with access to a mobile or cellular phone; this
number represents a 96.8% penetration rate [15]. For the same period, 84 million people
specifically in the Arab States had access to a mobile or cellular phone [16]. In 2019,
there were 19,602,815 mobile phone subscribers [16,17], and by 2025, there will be an
additional 459 million unique mobile subscribers [17] (p. 4). Clearly, their use by all gender
demographics and age groups makes it evident that smartphones may well be a tool for
learning both inside and outside the classroom.

1.4. Mobile Learning

There are various methods for accessing mobile learning online, and there are several
forms of online learning, with more different apps, programs, and modalities seemingly
being developed every day. Given that the definition of learning used in this study includes
both officially sanctioned or direct learning led by an instructor and personal learning that
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is both formal/informal and self-directed, the use of mobile learning is quite broad. Mobile
learning is, thus, discussed in this literature review in a general manner.

McGregor and Bartle [18] point out that mobile learning can include the use of game
technology. Specifically, they reviewed the use of game technology to stimulate learning in
the ethics field in postgraduate classes; thus, the use of games for learning is not limited
to those that are very young. However, this modality may hold special appeal or even be
particularly effective in young students. Ciampa [19] researched the impact of mobile learning
on grade six students; the single-case study of one teacher’s classroom explored the teacher’s
impressions of how online technologies motivate students. The tool used was a tablet, and the
study specifically investigated how students and teachers perceived the impact of tablet use
on student learning motivation. One key finding was that having the tablet allowed students
to work at their own pace and control parts of their education, resulting in a generally positive
impact on learning motivation because of increased self-efficacy.

Although more has been conducted in the intervening years, there is a lack of use of
mobile educational technologies in teacher universities and educational centers [20,21].
This may represent a significant weakness or potential area of growth for teacher education
given the tendency of school systems to emphasize the use of mobile learning devices in the
classroom [20]. Instructors can also assess student participation online, have conversations
with students, communicate with other teachers and supervisors, and can do so both
synchronously and asynchronously [20]. Therefore, it makes sense that teachers must
be able to use this technology comfortably themselves. It must be taught in pre-service
education for its effective implementation by teachers for use by their students and within
their own classrooms and learning plans. As we face the coronavirus pandemic that has
disrupted education worldwide, it is even clearer how important learning with technology
and especially mobile devices can be.

The ability to determine the location of users, access social networks, search the web,
detect motion, and even enter augmented reality adds to the ability of smartphones to
improve learning and classroom engagement [22,23]. These features are present in many
of today’s smartphones as well as in desktop computers. The ability to communicate with
groups using features such as Messenger and to interact with other students in Moodle
classrooms, whiteboard settings, and even Skype sessions can keep students interested
in the classroom and connected with other students, increasing their intrinsic motivation.
These activities can be conducted on a desktop computer, but more and more people are
progressing towards the mobile way, and the fact that mobile devices have entered schools
and classrooms should not only be tolerated but also taken advantage of by educators. In
short, “mobile learning enables teachers and learners ubiquitous and seamless access to
information” [20] (p. 18). While the information must be somewhat regulated to keep it
educational and appropriate, it is difficult to see how introducing such a powerful tool to
the classroom and the broader world of learning could be anything but a net positive.

However, not everyone agrees. Those who study the use of mobile learning systems
in the classroom suggest that many school systems treat the use of mobile learning in K-12
classrooms as “a disruptive force.” As a result, the potential plusses of these devices and
this modality of learning are excluded from classrooms [24] (p. 32). Teachers’ impressions
of mobile phones in the classroom were reportedly more likely to be negative if the teacher
was over the age of 50 [24,25]. Furthermore, while 45% of pre-service teachers in the US
state of Kentucky supported mobile phones being used in the classroom, 25% did not
support their use, and 30% were not certain of their efficacy as learning tools [26] (p. 113).
Most of the study population, in this case, was young, since the study concerned pre-
service teachers. In fact, in the UAE, 65% of parents indicate that personal smartphones are
banned [19] (p. 42). However, while smartphones present challenges in the classroom, they
also offer several opportunities [27]; the recording function is particularly beneficial [28].
According to current research, elementary school teachers are more likely to use mobile
learning systems than are middle and high school teachers [29]. Ultimately, however, more
research is needed to examine how teachers see smartphone use in the classroom so that
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best practices in teacher education can be put into place. This study accordingly aimed to
understand more about teachers’ perceptions of smartphone use for learning.

2. Materials and Methods
2.1. Research Questions

General research into smartphone ownership in the Middle East report on adoption
for specific purposes (for example, adoption of smartphone as evidence for business
analytics [30]). Other research reports have assessed the use of smartphones as pedagogic
tools for emailing, knowledge sharing, and using social media applications [31]. Similarly
to previous research, the context of this study is higher education. However, the difference
lies in the cohort selected (F = 189) as well as their academic background. All respondents
were enrolled in a Bachelor of Education program. The primary research question, set
within the UAE educational college context, was as follows.

To what extent does the age of access to a smartphone influence pre-service teacher’s
perceptions about using a smartphone to learn?

The secondary questions were as follows.
To what extent does the age of access to a smartphone influence pre-service teachers’

perceptions of the usefulness of smartphones for learning?
What are UAE pre-service teacher undergraduates’ perceptions regarding their inten-

tions to use smartphones for teaching or in their future studies?

2.2. Methodology
2.2.1. Ethical Consideration

An ethical clearance was submitted and successfully received. All participants were
invited to agree or disagree in participating in the survey by indicating consent. Participants
who provided their approval to participate proceeded to complete the survey.

2.2.2. Pilot Study

For the pilot study, the questions were reviewed by a colleague familiar with the
students’ English abilities to ensure that they would be clear. The questions were also
tested for reading comprehensibility. Two year-3 students, two year-2 students, and two
year-1 students (all women) were randomly selected to read the survey and identify
unfamiliar words. The statements used were generally easily understood. However, a few
words needed to be changed. For example, “My smartphone is an efficient learning tool”
was changed to “I find my smartphone easy to use.” While the two statements are different,
the latter was considered less confusing and more in line with the technology acceptance
model. After completing the questionnaire, students were invited to rate the questions.
Students indicated that having a rating scale as a method of answering was better than
having short answer responses. A rating system enabled them to quickly complete the
questionnaire and feel confident in their responses. Upon discussion, the research team
decided that owing to the low number of male students on campus (n = 20) and their low
rate of responses to previous surveys, the target audience would be female participants.

2.2.3. Survey Administration

After revision based on the results of the pilot study, the survey was uploaded to
Qualtrics, an online survey website [32]. A link was emailed to all campus students,
inviting them to respond to the survey. The digital cover page included a statement on the
study’s background and purpose. Students were asked to select whether they would be
willing to complete the survey. All students received two email reminders inviting them
to respond to the survey. On the last day of academic studies, one last reminder was sent.
One week after the end of the academic term, the survey was closed, and the data were
then extracted and sorted.
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2.2.4. Participants

A total of 225 female students responded to the survey. While six students indicated
that they did not wish to participate, 219 students agreed to complete the survey. Thirty
students had not provided complete responses; thus, their data were discarded. The
responses of the remaining 189 participants were analyzed.

2.2.5. Data Analysis

Once the data were retrieved from Qualtrics, they were analyzed using SPSS [33]
to explore descriptive statistics and quantify the demographics of the study sample as
well as their perceptions. Once descriptive statistics were reviewed, Cronbach’s alpha and
the goodness of fit were examined to validate whether the correlation and t-test analyses
revealed any influencing items regarding the participants’ perceptions [34].

3. Results
3.1. Descriptive Analysis

The first analysis regarded students’ self-ratings of their English abilities (Table 1) as it
validates the reliability of the answers provided.

Table 1. Cross-tabulation between age group and overall self-rating of English ability.

Overall Self-Rating of English Ability
Total

Acceptable Suitable Good Excellent

21–23 48 9 3 0 60
24–26 24 5 2 1 32
27–29 7 5 1 0 13
30–32 7 0 0 0 7
33–35 5 1 0 0 6
36–38 3 1 0 0 4
Total 157 25 6 1 189

As Table 1 indicates, only one participant self-rated their overall English ability to
be excellent, while six self-perceived it to be good. Twenty-five participants perceived
their overall ability to be suitable, while the remaining thought their English ability was
acceptable for academic participation (n = 157). Based on the self-rating in Table 1, it
appeared that students would be able to complete this survey with the confidence that they
correctly understood the task and questions. The next analysis was to compare the years of
study and age groups (Table 2).

Table 2. Cross-tabulation between age group and year of study.

Year of Study
Total

Year 1 Year 2 Year 3 Year 4

Age Group

18–20 49 18 0 0 67
21–23 22 13 15 10 60
24–26 7 5 11 9 32
27–29 0 4 7 2 13
30–32 0 2 4 1 7
33–35 0 1 3 2 6
36–38 0 2 0 2 4

Total 78 45 40 26 189

As Table 2 indicates, many of the participants were aged 18–26 (n = 159). The single
biggest group of participants included individuals in their first year of study (n = 78). The
table demonstrates that the participants were spread relatively equally across the four-year
levels, rendering the data more generalizable.
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As Table 3 below shows, almost half of the participants in year 1 received their first
smartphone between 16 and 20 years of age and owned one smartphone (n = 58). Of note is
that this age category is also the largest (n = 118). The next biggest group of participants in
this age group owned two smartphones (n = 44). Another observation is that 83 participants
reported owning one smartphone compared to other peers who reported owning two or
more smartphones (n = 106).

Table 3. Cross-tabulation between age of access to first smartphone and number of smart-
phones owned.

How Many Smartphones Do You Own or Have Access to?
Total

1 2 3 4 More Than 5

Age of
access to first
smartphone

(years)

1–5 3 2 4 0 0 9
6–10 2 3 5 1 2 13

11–15 14 12 6 0 3 35
16–20 58 44 11 3 2 118
≥21 6 5 0 3 0 14

Total 83 66 26 7 7 189

Participants with access to a smartphone at a younger age did not seem to have
access to more smartphones than participants in other age groups; thus, the age of first
smartphone usage did not seem to impact the number of smartphones accessible to the
participant at the time of the study. Some participants also seemed to have gained access to
a smartphone at a relatively young age; 14 were aged 11–15 when they acquired phones,
and five were aged 1–10. In comparison, only six participants were unable to access
smartphones at the age of 21 or older.

Additionally, a correlation analysis was conducted to explore the relationship between
the number of smartphones owned by participants and the age at which they first had
access to them.

As Table 4 reveals, there was a significant negative correlation between the ages at
which participants received their first smartphones and the number of smartphones they
could currently access. The evidence seems to suggest that the younger the participants
were when they received their first phone, the more smartphones they could currently
access; for older participants, this finding was reversed. This result makes sense on an
intuitive level, as students who had access to a smartphone at an early age likely grew up
in families that were comfortable with and able to afford technology. These demographics
probably did not change significantly as students became older. Once a person has access
to a smartphone, it was very unusual for them to give it up; thus, those who adopted this
technology earlier and came from families that did the same would logically be more likely
to have access to more than one smartphone.

The premise of this study is to evaluate participants’ perceptions of smartphone use
for learning. The next analysis reports on cross-tabulation between age of access to a
smartphone and opinion on the use of smartphones in class (Table 5). The first noticeable
finding was that the age of access to a smartphone did not mean participants were most
likely to agree that students should use smartphones in class (strongly agree, n = 2; agree,
n = 2; and strongly disagree, n = 2). The second noticeable finding was that students
who had smartphone access between 16 and 20 years of age had the strongest opinions
on the matter. Overall, nine participants strongly agreed, 35 agreed, 40 neither agreed
nor disagreed, 18 disagreed, and 16 strongly disagreed that students should use their
smartphone in class. The “Total” row in Table 5 above reveals an expected distribution
between the categories (Strongly agree = 20, Agree = 55, Neither agree nor disagree = 59,
Disagree = 29, and Strongly disagree = 26). The evidence indicates that 39% (n = 75) either
strongly agreed or agreed, 31% (n = 59) were uncertain, and 29% (n = 55) either disagreed or
strongly disagreed. Thus, there was a lack of consensus among current students regarding
the use of smartphones in the classroom. Further research on early access to smartphones



Educ. Sci. 2021, 11, 817 8 of 16

is warranted for determining students’ consideration of the benefits, potential downsides,
or both of the use of smartphones for learning and eventually teaching. It also remains to
be seen whether such research findings influence their opinions or, if presented to them
after the survey, change their opinions in a similar future survey.

Table 4. Correlation between access to smartphones and first ownership.

How Old Were You When
You Received Your First

Smartphone?

How Many Smartphones Do
You Own or Have Access to?

How old were you when you
received your first

smartphone?

Pearson’s correlation 1 −0.199 **
Sig. (2-tailed) 0.006

n 189 189

How many smartphones do
you own or have access to?

Pearson’s correlation −0.199 ** 1
Sig. (2-tailed) 0.006

n 189 189

** Correlation is significant at the 0.01 level (two-tailed).

Table 5. Cross-tabulation between age of access to a smartphone, year level, and opinion regarding smartphone use in
the classroom.

How Old Were You When You Received
Your First Smartphone?

Do You Agree or Disagree That Students Should Be Able to Use
Their Smartphones in Class?

Total
Strongly

Agree Agree
Neither

Agree nor
Disagree

Disagree Strongly
Disagree

1–5 years
Year of
study

1 2 1 3 1 7
2 0 0 0 1 1
3 0 0 1 0 1

Total 2 1 4 2 9

6–10 years
Year of
study

1 1 1 0 1 1 4
2 1 2 2 0 0 5
3 0 0 0 0 0 0
4 0 2 0 1 1 4

Total 2 5 2 2 2 13

11–15 years
Year of
study

1 1 3 3 5 4 16
2 1 0 3 3 1 8
3 2 2 2 0 0 6
4 1 1 2 1 0 5

Total 5 6 10 9 5 35

16–20 years
Year of
study

1 3 12 20 6 9 50
2 0 12 10 5 3 30
3 6 8 7 4 2 27
4 0 3 3 3 2 11

Total 9 35 40 18 16 118

≥21 years
Year of
study

1 1 0 0 0 1
2 0 1 0 0 1
3 0 4 2 0 6
4 1 3 1 1 6

Total 2 8 3 1 14

Total
Year of
study

1 8 17 26 12 15 78
2 2 15 15 8 5 45
3 8 14 12 4 2 40
4 2 9 6 5 4 26

Total 20 55 59 29 26 189
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In order to further understand students’ perceptions of the educational merits of
smartphones, additional analyses were conducted. Eight questions relating to perceptions
of the benefits of using a smartphone obtained a Cronbach’s alpha value of 0.866, which
is above the required seven and considered reliable [35]: (1) A smartphone is a useful
learning device; (2) a smartphone makes learning easier; (3) I find all smartphones easy
to use; (4) it would be easy for me to learn something on my smartphone; (5) learning
on my smartphone is easy for me; (6) my smartphone is user-friendly for learning; (7) I
like learning with my smartphone; and (8) I believe that all students should study with
their smartphones. No statement was rejected to achieve a higher Cronbach’s alpha score.
The reported x2 value of 55.2, df = 7, was found to have an associated probability value of
0.0001, meaning that selected questions and their response types were not equally popular.

3.2. Correlation Results

Two correlation analyses among the eight items were conducted. Table 6 reports on
the correlation between items, and Table 7 investigates age of access and self-perception of
smartphones. Table 6 reveals that each survey response had a positive correlation with the
other items selected. The participants perceived the useful operation of smartphones to be
conducive to positive use and learning.

Table 6. Inter-items correlation analysis of respondents’ smartphone use self-perception.

2 3 4 5 6 7 8

1. A smartphone is a useful learning device 0.687 ** 0.206 ** 0.484 ** 0.557 ** 0.533 ** 0.430 ** 0.435 **

2. Using my smartphone makes learning easier – 0.127 0.551 ** 0.587 ** 0.471 ** 0.464 ** 0.465 **

3. I find all smartphones easy to use – 0.194 ** 0.123 0.146 * 0.024 0.159 *

4. It would be easy for me to learn something
on my smartphone – 0.711 ** 0.732 ** 0.542 ** 0.393 **

5. Learning with my smartphone is easy for me – 0.729 ** 0.576 ** 0.494 **

6. I find learning on my smartphone to be
user-friendly – 0.582 ** 0.495 **

7. I like learning with my smartphone – 0.597 **

8. I believe that all students should study with
their smartphone – – – – – – –

* Correlation is significant at the 0.05 level (2 tailed). ** Correlation is significant at the 0.01 level (2 tailed).

However, as Table 7 shows, there was no correlation between the age at which partici-
pants accessed their first cell phones and any selected items.

The results indicate that the age of access to a smartphone did not seem to correlate
with participants’ perceptions of the educational benefits of these devices. Thus, a one-way
analysis of variance (ANOVA) was conducted in order to gain a better understanding of
the students’ perceptions of the smartphone as a learning tool.
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Table 7. Correlation between age of access and smartphone use self-perception.
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How old were
you when you
received your

first smartphone?

Pearson’s
correla-

tion
−0.072 −0.013 0.005 0.046 −0.006 0.124 0.004 0.003

Sig.
(2-tailed) 0.327 0.855 0.950 0.527 0.931 0.089 0.955 0.966

n 189 189 189 189 189 189 189 189

3.3. One-Way ANOVA

A one-way ANOVA (see Table 8 below) was conducted to further analyze participants’
perceptions of smartphones’ educational benefits based on their age because the results can
help “determine whether there are any significant differences between the means” among
a group of students ([35], para 1). The evidence suggested that there were correlations
between items and no correlations between age of access and any of the items selected.

Table 8. ANOVA to investigate age of access.

Sum of
Squares df Mean Square F Sig.

A smartphone is a useful
learning device

Between groups 7.184 6 1.197 1.241 0.287
Within groups 175.621 182 0.965

Total 182.804 188

Using my smartphone
makes learning easier

Between groups 4.387 6 0.731 0.684 0.663
Within groups 194.481 182 1.069

Total 198.868 188

I find all smartphones
easy to use

Between groups 3.540 6 0.590 0.615 0.718
Within groups 174.598 182 0.959

Total 178.138 188

It would be easy for me
to learn something on

my smartphone

Between groups 7.159 6 1.193 1.137 0.342
Within groups 190.947 182 1.049

Total 198.106 188

Learning with my
smartphone is easy for

me

Between groups 5.455 6 0.909 0.768 0.596
Within groups 215.498 182 1.184

Total 220.952 188

I find learning on my
smartphone to be

user-friendly

Between groups 9.970 6 1.662 1.706 0.122
Within groups 177.269 182 0.974

Total 187.238 188

I like learning with my
smartphone

Between groups 9.358 6 1.560 1.338 0.242
Within groups 212.081 182 1.165

Total 221.439 188

I believe that all students
should study with their

smartphones

Between groups 9.565 6 1.594 1.103 0.362
Within groups 262.985 182 1.445

Total 272.550 188

The ANOVA reported no significant difference between means, either between or
within groups. The limited significance could indicate that since participants had similar
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experiences of smartphone use, the age of access to smartphone technology did not result
in different attitudes toward the merits of smartphones for learning.

3.4. Students’ Perceptions Regarding Their Future Intentions to Use Smartphones in Their Studies

The evidence revealed correlations between items and not between or within groups.
Based on these findings, the last research question aims to report on participants’ percep-
tions of their intentions to use smartphones in their future studies. Two survey items were
selected: “I will continue to use my smartphone in future classes” and “When I graduate, I
intend to teach students to use their smartphones in my class.”

Table 9 reports that 28 students out of 189 strongly agreed on using their smartphones
in future classes. In addition, while 63 participants agreed, 62 neither agreed nor disagreed.
Ten participants strongly disagreed, saying that they would not continue to use their
smartphones in future classes, and 26 disagreed.

Table 9. Frequency: I will continue to use my smartphone in future classes.

Frequency Percent Valid
Percent

Cumulative
Percent

Valid

Strongly
agree 28 14.8 14.8 14.8

Agree 63 33.3 33.3 48.1
Neither agree
nor disagree 62 32.8 32.8 81.0

Disagree 26 13.8 13.8 94.7
Strongly
disagree 10 5.3 5.3 100.0

Total 189 100.0 100.0

While research suggests that students use smartphones in their classes [36,37], Table 10
reports that the responses were skewed to either “strongly disagree” (n = 32) or “disagree”
(n = 53). While 42 participants neither agreed nor disagreed, 47 agreed, and the remaining
15 strongly agreed. As the literature review discussed, smartphones afford multilayered
opportunities for students to engage with learning needs and contexts [37,38]. Surprisingly,
Table 10 indicates that while participants used technology for learning, they did not seem
to agree with the need to allow their learners to gain such smartphone-afforded positive
experiences.

Table 10. Frequency: When I graduate, I intend to teach students to use a smartphone in my classes.

Frequency Percent Valid
Percent

Cumulative
Percent

Valid

Strongly
agree 15 7.9 7.9 7.9

Agree 47 24.9 24.9 32.8
Neither agree
nor disagree 42 22.2 22.2 55.0

Disagree 53 28.0 28.0 83.1
Strongly
disagree 32 16.9 16.9 100.0

Total 189 100.0 100.0

4. Discussion

The convergence of various technologies into one small device, the smartphone, allows
users to complete a wide range of digital tasks and activities anytime and anywhere. While
previous research was concerned with gender-based digital practices, more recent studies
have provided an overview of smartphone practices across age groups. This paper on
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undergraduate female Emirati pre-service teacher students adds to this field of research
by clarifying the age at which they accessed their first smartphone and its impact on their
perceptions of the educational utility of the smartphone. This information is especially
important for teachers, who might use the smartphone not only for their own learning but
also for the classes they teach and the learning process of their future students, providing
them with an incentive to keep up with technology and its educational implications.

The distribution of participants across the years of study was adequate, providing
a reliable overview of the students’ perceptions of the smartphone as a learning device.
However, in terms of age distribution, there was a skewness toward younger participants
aged 18–20. It is also possible that, although the questions asked whether smartphones
should be used by the students in the classroom, the survey items did not correctly capture
the participants’ feelings about smartphones as a learning tool.

The evidence presented in Table 5 seems to suggest that as 18–20-year-old participants
(n = 78) journey through the four-year teacher program, they may gain a better appreciation
for technology integration in the classroom and may be more attuned to primary students’
smartphone skills and abilities. It may also be that they have more experience in an actual
classroom, such as with student teaching, which would allow them to observe the use
of technology in the classroom and the many applications it can have. The authors aim
to continue to survey these first-year students until they graduate. The hypothesis for
that future study would be that, as these participants become more exposed to teaching
practices and technology integration, they will be able to deliver more mobile learning or
blended learning experiences in the classroom. Another area for future research might be
how the implementation of virtual learning and their ideas about it change considering the
current pandemic.

Regarding students’ general opinion about using their smartphones in class, a small
majority of younger participants seemed to either strongly agree or agree with the statement.
However, the evidence could be inconclusive as 47 participants (31%) neither agreed nor
disagreed with using smartphones in class. Additionally, since this question did not specify
that smartphones would be used for educational purposes, it would be worth revisiting it
to attempt to procure more conclusive data.

Correlation analysis between the age at which students received their first smart-
phones and their perception of the devices’ usefulness or ease of use was also inconclusive.
However, both correlation analyses revealed a strong association between students’ per-
ceptions of smartphone utility and the perceived ease of use in learning with the devices
and liking learning with a smartphone, which is logical: it is normal for us to enjoy things
we are good at and find useful.

Likewise, a one-way ANOVA was conducted to compare the means between age
groups and the participants’ responses to the eight identified variables regarding learning
with smartphones. There were no significant differences between the groups. It could
be hypothesized that since 66.7% of the participants were aged 18–26, they all agreed
that learning with a smartphone would be useful because the age gap was not significant.
Past research notes that there are some differences in technology use with age, but all
participants here were part of the same generational cohort; thus, it is possible that the
range of ages was not statistically significant.

The findings seem to suggest that for this particular group of participants, using
a smartphone is a normal daily activity. It may be possible that because they use their
smartphones on a regular basis, these participants have accepted smartphone technology
to the extent that they have become indifferent to this tool and its features and services;
thus, it did not occur to them that it could be useful in the classroom. Harba [38] reported
that 40% of Syrian learners in a higher education context agreed that the effectiveness of
learning with a cell phone was high. Similarly, Baek et al. [39] reported that 47% of the
Korean mothers they surveyed agreed that “smartphone use is helpful in the aspect of
learning” (p. 128). Our findings reveal that 38% of female Emirati pre-service teacher
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undergraduates agreed that students should be able to use their smartphones in class, but
since the type of use was not specified, the number may in fact be higher.

4.1. Limitations

Along with the previously noted non-specificity of the questions, there are a few other
limitations to this study. Using a single institution for this study did not present a general
overview of all pre-service teachers currently completing their teaching programs. Future
research could engage more UAE institutions in collaborating in order to gain a wider
perspective of undergraduate students’ perceptions of smartphone-assisted learning. It
could also delve further into pre-service teachers’ opinions of different types of learning
activities for their students and for themselves.

Similarly, although the sample size could be deemed acceptable, the spread between
age groups was not large enough. The larger proportions of participants were aged 18–20
(n = 67), 21–23 (n = 60), and 24–26 (n = 32). The remaining 30 participants were spread
across the ages of 27 and 47. The proportion is more significant with the age of access to a
smartphone. Nine students were aged 1–5 when they had access to their first smartphone.
Thirteen participants were aged 6–10 and 35 were aged 11–15. The largest group comprised
participants of ages 16–20 (n = 118), and the remaining 14 were aged 21 and above. It would
have been more informative if the number of participants was equally spread across the
selected age groups and perhaps, as noted above, with a wider spread of ages, although
this might be hard to achieve with a population of pre-service teachers.

In addition, this study primarily reports quantitative evidence. However, using in-
terviews and group discussions to generate qualitative results may present challenges.
Participants may have homogenous opinions, or they may be passive contributors and
decline to provide opinions. In either case, there would be very little valuable information
acquired if this occurred. It is highly recommended that researchers in Middle Eastern
contexts develop suitable strategies for conducting group discussions with female under-
graduate students and that this qualitative approach to research be utilized in further
studies [40].

4.2. Implications for Future Research and Practice

Based on evidence from the previous literature and this study, further research on the
impact of age on smartphone use experience is warranted, although such research as it
relates to gender may not be. As participants in studies access smartphones at increasingly
younger ages on average, it would be informative to understand the educational advantage
that such exposure affords these younger learners. Van Deursen et al. [9] concurred by
reporting that as participants transition toward an older age group, they are likely to
become more skilled with technology use, and it is apparent that this technology can be
used educationally. Another avenue for research would be exploring the activities that are
useful in an educational context for different ages and to what extent, and how teachers
and pre-service teachers view these activities.

The current findings also contribute to the body of knowledge because they provide
an approximation of pre-service teachers’ familiarity with and perceptions of the edu-
cational benefit of using smartphones for learning, for themselves and, to some extent,
for their students. In addition, it may be possible that, as participants had experiences
with smartphones at a younger age, they may have gained more competence in operating
a smartphone to enhance their mobile learning experiences. This information is useful
because it may result in best practices around how children are initially introduced to such
devices. The implication of such a scenario is that teachers will need to improve their
smartphone expertise to be able to meet the mobile learning skills of their students and
help their students take advantage of all the resources that a mobile platform places at
their fingertips. In Korea, 87% of people over three years old are reportedly smartphone
users [39]. Given that some learners may have such prior technological exposure, educators
may face increasing challenges, thus warranting future research questions investigating the
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expertise these students bring to and demand from the information and communications
technology classroom.

Finally, further research in age of access to a smartphone may result in investigation
in two emerging field of research; COVID-19 related studies and wellbeing. In relation to
the latter, the Fear of Missing out (FOMO) and other psychological side-effects may have
impacts on Middle Eastern undergraduates’ risk of “addictive technological behavior” [41],
[p.84]. In relation to the impact of COVID-19 on smartphone use, the literature is beginning
to provide some evidence. For example, [42] reports smartphone technology has decreased
social distancing by increasing social connectivity, which had an impact on students’
wellbeing. With COVID-19 becoming a new constant (i.e., endemic) scenario, further
research in this area is warranted. Likewise, more research is also needed on the impact
of national IT development and policies and the roles these elements play in students’
and teachers’ adoption and perceptions of smartphones regarding their usefulness, effort
expectancy, relative advantage, etc., for educational purposes.

5. Conclusions

In sum, the importance of using technology such as smart phones in the classroom
is evident. Educators and policymakers must embrace this tool and incorporate digital
literacy into our curriculum and teaching styles. It is important to use technology such
as smart devices/phones in the classroom not only to facilitate learning but also teach
the appropriate etiquette and skill development surrounding the environment of online
applications and devices. When it comes to accessibility, these tools are evolving at an
incredible rate, and it is essential that educators maintain relevance. The opportunities that
exist within the technologies themselves are only beginning to take shape in the classroom
and as advances are inevitable, educators must embrace these technologies as a plethora of
relevant information and capacity exists within them. The recent influx in technology has
resulted in a generation that has grown up surrounded by it, and although these affects are
still widely debated, it is apparent that this new generation has embraced its promise and
so too must those who are working in education and directing future educational policy.

In the past, research on the perceptions and use of technology was focused on gender.
However, as technology becomes ubiquitous and accessible to younger users, age-centered
research is becoming more relevant. The evidence confirms that participants with access
to smartphones from an early age seem to find smartphone technology conducive to
learning and seem to appreciate its usefulness, which is similar to young pre-service
teachers. Having more than one smartphone does not seem to impact the appreciation
of smartphones as a learning device. The literature indicates that smartphone consumers
are becoming younger, and the possible impact of this early acquisition of devices on the
need or desirability of using them in the classroom requires further research. The evidence
from this study brings us a step closer to understanding Emirati female undergraduates’
smartphone perceptions and suggests a lead into further research in this area.
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