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Abstract 
The advancements in mobile phone technology over the last decade has enabled educators and 
students to adopt smartphones in their teaching and learning. However, historically, the utilisation of 
digital devices in the classroom was not prevalent as a pedagogical tool within Higher Education. The 
uncertainties surrounding the impact of these devices on students' engagement and performance 
have been a phenomenon within educational and teaching practices. Although these portable devices 
can be powerful learning tools, whether students from diverse cultural backgrounds, age groups, 
disciplines, and study levels can accept and engage with these tools in the classroom requires further 
exploration. As such, this research investigates students' engagement and perceptions, considering 
the use of smartphones within the classroom from a UK university. Mixed methods approach was 
adopted with both questionnaires (n=48) and focus groups (n=6*2). Mann-Whitney U test and Kruskal-
Wallis tests were used to examine the differences in perceptions among grouping variables of 
continents, age, subject of study, and year of study. Moreover, regression analysis was adopted to 
explore the impact of the influencing factors on the effectiveness of the use of smartphones. Finally, 
principle component analysis was applied to evaluate how these factors might be correlated according 
to the responses from the questionnaire. Results showed that: (1) The use of smartphones has a 
positive influence on students perception of their engagement and performance; (2) there is no 
significant differences in students’ perceptions when they come from difference continents, age 
groups, year of study, and subject of study; (3) support from the software/websites, their interface 
design, students’ awareness of peer performance, and learning styles appear to have a significant 
impact on the effectiveness of the use of smartphones according to students’ perception; (4) The 
appropriateness of the difficulty level and type of the tasks students required to do on their phone, the 
length of time they spend on the phone, and the amount of tasks required, these three variables from 
the context of learning activities are correlated to the responses. Additionally, the conceptual 
framework, the Smartphone-based Learning Onion Model for designing and implementing 
smartphones in the classroom within Higher Education is developed accordingly to both the results 
from a questionnaire and focus groups. 
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1 INTRODUCTION  
Digital devices which seemed alien and a risk in the educational setting, are becoming standard 
devices to be used in the classroom.  There is clear recognition of smartphones as a learning tool 
(Johnson, et al., 2012) and an acknowledgement that students can make use of their smartphones to 
enhance learning in the classroom (Lai, et al., 2013; Ragan, et al., 2014). Pedagogically speaking, 
smartphones have the plethora of applications that can be used to supplement students learning 
experience both in the classroom and outside.  Researchers have argued that there are a multitude of 
positive influences of a technological device and challenges of using a smartphone in the classroom 
setting (Wu, et al., 2012; Thomas, et al., 2013; Thomas, et al., 2014; O’Bannon, et al., 2015). Other 
researchers have discussed the teacher’s and students’ perception of using smartphones in the 
classroom (O’Bannon and Thomas, 2014; Campbell, 2006) and how these can affect learning (Chen 
and Yan, 2016). Most educators recognise the importance of smartphones in the classroom but are 
also wary of the disruption they can have in the educational environment. 

Conversely, permitting students smartphones in the classroom has been sharply contested (Lenhart, 
2012). Some scholars argue that having a smartphone in the classroom is a distraction to academic 
learning needs (Taneja, et al., 2015; Burns and Lohenry, 2010). Haughton (2008) explains it can 
undermine the teacher's roles and can have a devastating effect on the students’ engagement and 
performance. Generally, smartphones are a major concern in educational settings, with some teachers 
not supporting their integration in the classroom (Gilroy, 2003). Due to challenges that derive from 
using a smartphone, some institutions have policies in place to deter students from using them in the 
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classroom. In contrast Johnson, et al., (2012) suggests the convenience of mobile devices and the 
increase of educational applications, is urging schools to consider their policies regarding the 
prohibition of mobile devices. It could be argued that despite the policies, students are still using their 
phones either directly or indirectly during lectures. Sauliner (2015, p.33) states that “…even when 
professors choose to prohibit the use of smartphones, tablets, and laptops in the classroom, students 
still find a way to maintain a virtually continuous connection to their devices”. Hence, banning 
smartphones entirely creates unnecessary stress and becomes a deterrent to learning needs. 
Campbell (2006, p.289) adds, the general attitude toward smartphones in the classroom requires 
some inquiry over and above "…what seems to be intuitive on the surface". According to Berry and 
Westfall (2015), it has become almost impossible for educators to limit smartphone usage in the 
classroom. In reference to their work, they imply that smartphones are likely to be used by students in 
classes, especially in lectures where a large group of students are taught. In relation to some Higher 
Education institutions, the emphasis has always been not to use the smartphone and/or to leave it on 
silent whilst in the classroom. This has not only allowed students to break the restriction, but also 
dissuaded students from actual concentration in the classroom. Although some commenters perceive 
the use of smartphones in the classroom as negative, this study shows the values of integrating the 
smartphones in the curriculum, its effectiveness, and how it captures students’ engagement with a 
view to increasing performance (Wash and Freeman, 2013). 

2 BACKGROUND 

2.1 Perception of smartphones in the classroom 
There are mixed feelings about the use of smartphones in the classroom with education professionals 
perceiving their use differently. Berry and Westfall, (2015), indicated that educators have been 
unsuccessful at controlling how these are used, whereas others such as Liu, (2007) have high 
expectations that they should be used due to their accessibility, availability, affordability, flexibility and 
functionality. Moreover, other researchers are unsure and have noted that they present both 
opportunities and challenges for learning (Kearney, et al., 2012; Keengwe , et al., 2012). A range of 
benefits have been unearthed in reference to smartphone usage in the classroom, for example 
independent learning (Brown and Diguid, 1993), word processing such as content creation (Hartnell-
Young & Vetere, 2008) and reflective practice (Markett, et al., 2006); potential learning tools for 
searching online resources, exchange of ideas and multi-media platforms (Thomas, et al., 2013; 
Trilling and Fadel, 2009, Kukulska-Hume and Taxler, 2005). In addition, Thorton and Houser (2003) 
pointed out that young Japanese learners use mobile phones, not only for emails but also for reading 
books. Reinders (2010) in his study on mobile assisted learning, identified 20 ideas for using 
smartphones, especially when delivering language subjects. Some of the reasons considered related 
to accessing relevant vocabulary and expression as well as the minimisation of the separation 
between the classroom and the world at large. Reinders (2010) further argues that the use of 
smartphones allows student autonomy and control over their individual learning and Katz (2005) 
complements smartphones as having the impending future to enhance teaching and learning, whilst 
Sharples, et al., (2007) inculcates the optimal skills and knowledge in order to meet the ultimate 
educational demands. The inclusion of classroom tasks where students can engage online allowing 
for a quick response has been shown to impact student enjoyment and with the right applications, the 
through competitive elements of this type of task (Wash, 2014). In the same vein, Schell, et al., (2013) 
noted that the ability to produce instant feedback played an important role, in terms of identifying 
mistakes in order to increase individual learning. 

2.2 Engagement within the classroom 
Research on student engagement in the classroom has come to the forefront of modern education 
and there is a general acknowledgement that offering students smartphone based tasks may play an 
important role in enhancing their learning and positive engagement. Taneja, et al., (2014, p.145) 
explain the benefits of class engagement making the argument that "…when instructors provide an 
engaging learning environment in the classroom, students foster greater interest and participate 
actively and are less likely to lack attention in the class". Researchers are calling educators to take 
advantage of mobile devices in the classroom such as Socrative and/or clickers to boost students 
learning (Walsh 2014; Dakka, 2015; Freeman, et al., 2014). For example, previous research by Wash 
(2014) shows how a faculty member engages students in the classroom using their personal device to 
access Socrative. She argues that incorporating technology in the classroom environment increases 
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student's engagement using a free web 2.0 tool via students owned devices, provides tutors with an 
impulsive action and litheness to engage students in the classroom. This is echoed by Dakka (2015) 
who argues that the use of Socrative in the classroom encourages students' engagement and 
collaboration. Similar studies carried out by researchers advocate the use of Socrative to augment 
student engagement (Dervan, 2014; Terrion and Aceti, 2012; Awdeh, et al., 2014). Similarly, 
classroom response systems are proven to be an excellent formative assessment tool, which can 
support explorative classroom discussion (Roschelle, 2004). If these tools are used correctly, 
students’ engagement in the learning process increases which may enhance student impulse to 
acquire more knowledge. 

Further research indicates that there is an increase in smartphones usage amongst students (Chan, et 
al., 2015) and attention is given to their incorporation into the learning environment (Woodcock, 2012) 
as they may play a crucial pedagogical role in education (Sung, et al., 2016).  It is argued that effective 
teaching boosts students’ engagement but this can only come about if the students are actively 
involved in classroom activities (Ulbig and Notman, 2012). It is acknowledged that the use of 
smartphones promotes effective participation and independence in class activities, whilst delimiting 
distraction (Taneja, et al., 2014). However, Sung, et al., (2016) argue that mobile devices are 
fundamentally used as supporting tools to increase enthusiasm and help fortify engagement but few 
use it to aid critical thinking and personal reflection. In addition, educational applications which can be 
accessed via smartphones are becoming more popular, applications that have an educational 
underpinning are relevant and increase students learning and engagement (O'Bannan and Thomas, 
2015). It is also noted that the incorporation of smartphones into the curriculum has increased student 
interaction, engagement and opportunities to research (Engel and Green, 2011). 

2.3 Performance within classroom 
Performance is perceived as an important aspect in the educational setting. According to Kibona and 
Mgaya (2015, p.777) performance is viewed “…as obvious expression or demonstration of 
sympathetic ideas, skills knowledge of a person and planned grade clearly indicate the performance of 
a student”. They argue that more emphasis is placed on a student’s academic performance and the 
factors that affect negatively or positively their academic performance. Over the years educators have 
employed innovation education methods to support students with content learning and to develop new 
ways in which they can develop higher level learning skills in which the students perform well 
(Warschauer, 2007). However, the presence of smartphones in educational environments raises 
questions about students' performance. Some educators want a total ban of smartphones, while 
others view them as a tool that could be utilised to improve students' performance. Research 
conducted by Jumoke, et al., (2015) found the use of mobile phones, during class hours causes poor 
academic performance and in supporting a ban, indicates that without them standards of 
underperforming students has improved. Other researchers have suggested that there must be a clear 
link between the tutor's input and students' academic performance. It could be argued that in a 
controlled learning environment as well self-regulated environment, the use of smartphones increases 
students' performance. In view of this, students have a keen interest in using their own phones to aid 
their learning. A study carried out by Woodcock, et al., (2012) shows that students were convinced 
that the use of their smartphone, enabled them to increase their output, which was beneficial to their 
learning performance. Thomas, et al., (2014) expresses appropriate methods for mobile phone usage 
in the classroom providing students with the opportunity to access various educational content such as 
Dropbox, in-class polls and suitable educational applications. 

3 METHODOLOGY 
For this paper, a mixed-methods approach was adopted to examine if students’ engagement and 
performance improved when smartphone-based learning activities were utilised within the classroom. 
Moreover, influencing factors of the effectiveness of the pedagogical use of smartphone are identified. 
The first focus group (n=6) was conducted with HE3 students to explore the possible influencing 
factors in relation to students’ perceptions of the use of smartphones within the classroom. Tab.1 
provides more details about the background information of participants in the focus groups. 14 
variables were identified, (see Section 4.3), which were generated from (1) learning environment, (2) 
learning context, (3) prior learning experience, and (4) personal learning style factors. Subsequently, 
anonymous questionnaires were collected from students at HE3 through to HE7 level to evaluate the 
impact of these variables on the effectiveness of the use of smartphones for in-class learning with 48 
usable responses. Finally, the second focus group (n=6) was conducted to further explore students’ 
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perceptions in relation to these 14 variables. The focus group results were analysed in NVivo 10 using 
thematic analysis, and the questionnaire results were inputted into SPSS23 for statistic tests including 
Mann-Whitney U test and Kruskal-Wallis. 

Table 1.  Coding for Focus Group. 

 Level of Study Subject of Study Code 

Focus Group 1 HE3 
Business & Management F1, F2, F3 

Accounting & Finance F4, F5, F6 

Focus Group 2 

HE4 
Business & Management 

U1 
HE5 U2 
HE6 U3, U4 
HE7 Accounting & Finance M1, M2 

4 RESULTS 
The results from the research have been categorised to highlight (a) Student diversity and the use of 
smartphone within the classroom (see Section 4.1); (b) issues related to what has been termed ‘the 
flexibly controlled environment’ (see Section 4.2) and (c) the establishment of a ‘Smartphone Onion 
Model’ (see Section 4.3): 

4.1 Student diversity and the use of smartphone within the classroom 
Positive results were found from students in relation to their perceptions of the smartphone-based 
learning activities. However, students’ demographic background does not appear to have a significant 
impact on their perceptions concerning the use of Smartphones within the classroom:  

1 The variables of continents do not have significant impact on students’ perceptions of their 
effectiveness of the use of smartphones (Kruskal-Wallis test, K=3.933, ρ=0.415), or 
engagement (Kruskal-Wallis test, K=8.249, ρ=0.083), or performance (Kruskal-Wallis test, 
K=6.774, ρ=0.148); 

2 The variables of age groups do not have significant impact on students’ perceptions of their 
effectiveness of the use  of smartphones (Kruskal-Wallis test, K=3.709, ρ=0.156), or 
engagement (Kruskal-Wallis test, K=1.223, ρ=0.543), or performance (Kruskal-Wallis test, 
K=2.949, ρ=0.229); 

3 The variables of disciplines studied do not have significant impact on students’ perceptions of 
the use  of smartphones (Mann-Whitney U test, Z=-0.490, ρ=0.430), or engagement (Mann-
Whitney U test, Z=-0.630, ρ=0.529), or performance (Mann-Whitney U test, Z=-1.295, ρ=0.195); 

4 The variables of year of study do not have significant impact on students’ perceptions of the use  
of smartphones (Kruskal-Wallis test, K=6.235, ρ=0.101), or engagement (Kruskal-Wallis test, 
K=-2.573, ρ=0.462), or performance (Kruskal-Wallis test, K=0.921, ρ=0.820); 

In relation to questionnaire results, as shown in Tab.2, the majority of students indicated that they felt 
that the use of smartphones has improved their engagement and performance, and also indicated that 
they have used this technology within the educational environment. However, from the focus group 
results some students suggested that their effective use of smartphones depends upon the speed of 
available Wi-Fi, with issues related to connections having negatively affected their productivity. This in 
turn had a negative impact on their perceived engagement levels and their willingness to undertake 
such tasks in the future. Student U2 stated that: 

“Lecturers have tried to get us to use phones in the class before but when the connection 
speed fails to deliver the response I expect, I just given up and don’t see the point of 
trying to do this again [access Socrative] as it is a waste of my time” 
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Table 2. Percentages for effective use, engagement and performance 

Main Results  
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You have effectively used the smartphone 
within the class for your learning activities 6.25% 6.25% 8.33% 14.58% 35.42% 20.83% 8.33% 

The use of smartphones within class has 
improved your engagement to study 0 0 16.67% 20.83% 33.33% 18.75% 10.42% 

The use of smartphones within the class has 
improved your study performance 2.08% 4.17% 2.08% 8.33% 37.50% 29.67% 16.67% 

Although questionnaire results found that perceptions concerning the use of Smartphones within the 
classroom were not significantly different due to culture, the focus group results did highlight some 
differences which may be related. When talking about stress or distractions they may get from using 
their phones, some students were in disagreement. Student M1, who is from Nigeria, indicated that: 

“…My wife is pregnant, and I also have a four years old daughter, I have to make sure 
they can reach me when they needed. I will feel extremely anxious if I do not know how 
they are getting on. I do not think I actually get focused in the class if I am not allowed to 
check messages on my phone, as I am so used to checking my phone all the time to see 
if they need me…” 

Alternatively, student U3, who is a Chinese student, added that: 

“I use my smartphone to support my study all the time, check the meaning of words, the 
PowerPoint slides from previous weeks, ask help from my friends or my Chinese teacher 
on WeChat when I need their help to help to understand something in the 
class...smartphone helps me to understand what the others are talking about, so that I 
can catch up with the others, if I did not follow it in the first place… ” 

Where all students did agree was on the concept that using a smartphone “…is very good to find 
information”, with some showing a high level of interest in the learning activities associated with their 
use due to novelty. For example, F2 indicated that “I just like to try new thing”, with other students (F4, 
U3, U4 and M2) making similar comments. Comparable to results from Dervan (2014), students also 
found they might be more engaged in the class due to the type of learning activities that they are 
doing, such as Socrative, “…not just simply because we did things on our phones” (suggested by U1) 
with U3 adding that “We like doing things on our phones, it is our culture, and we cannot live without 
it”. As Viberg & Grönlund (2013) postulated, technology is a shaping factor of culture, and it is more 
important than the culture inherited from the psychical environment of students and more important 
than factors such as their age groups when they examined students attitudes towards the use of 
mobile technology in Sweden and China. Consequently, it shows that smartphone is a tool can be 
accepted by students from diverse background. They believe it has facilitated their learning activities, 
improved their engagement and performance in the class, although they also use this tool to get 
connected to their social networks at the same time.  

4.2 The flexibly controlled environment 
Some HE3 students felt that their engagement has been improved within a ‘controlled environment’, 
as they indicated that they need lecturers to help them to monitor and support their activities. 
However, students from other levels appear to have better self-regulated skills, especially HE7 
students. Therefore, this section of the results explores issues associated with the controlled 
environment, such as distraction, multitasking, and alternative mobile devices: 

4.2.1 Distraction or attraction 

Some students admitted that they did not just use their phone for learning in the class and that they 
felt that it was okay to use them for other purposes unrelated to education (as previously touched 
upon in Section 4.1 through M1’s response). Student F1 suggested that some students “…get 

8790



distracted very easily…play games or surf online” and F3 indicating that “…students should not be 
allowed to have their phones in the classroom” due to this issue. However, Student F1 argued that 
“When you tell me do not use it, I use it even more” with students from the other study levels 
(HE4/5/6/7) showing higher confidence in their self-control as M2 suggested:  

“In my class, my lecturers have shown me so many things that I can do on my phone … 
this has helped me to utilise it more effectively… I think it is very good for students to 
know how to use it effectively for enhancing learning” 

Clearly, students from a higher level of study appreciate the opportunities of using their smartphones 
for learning and found it is crucial to get some training on how to use different education apps. 
Whereas some students at lower levels may feel more distraction than attraction. Although studies 
found that smartphone addiction affected students’ academic performance (Samaha & Hawi, 2016; 
Gokçearslan, et al., 2016), students’ engagement improved through the use of smartphones (Yan, 
2014), due to the attraction effect they have found from the education apps. Ultimately it appears that 
for some students, it is the tutor who should ensure that these devices are used appropriately and 
therefore should monitor how they are being used in class to help avoid the situation of these devices 
being perceived as a distraction. 

4.2.2 Multitasking or monotasking 

Alternatively, although some students feel that the lecturer should ask students to put their phones 
away when they are not doing the indicated tasks on their phones, others argue that although they 
may be using the phone for an alternative means, this is down to their ability to multitask. Student F2 
claimed that “I do look at it all the time, but I do not get distracted by it as I can multitask”. This was 
supported by U4 who added that “I think everyone, nowadays, does multitasking all the time and tutors 
should realise that this is what students will do”. Almost all the students in the focus group indicated 
that they multitask with their smartphones in class, M2, a student from HE7 level, indicated: 

“I have to confess, yes, I do sometimes do something else, check my emails, check the 
message from my wife, however, I feel I need that kind of switch sometimes, to do 
something else, perhaps it is more for a social break, and I can switch back very easily, to 
be more focused and work harder” 

Therefore, although students might use the opportunity to check their social communications, some 
feel that this allows them to have a break and that this mind switch, will actually allow them to be able 
to be more productive in the class. Many students agreed with M2’s assertion but also agreed with U3 
who indicated that “...there is no guarantee that if the tutor built in social breaks, that I would stop 
using the phone for other non-educational tasks at other times”. However, Koch, et al., (2011), argued 
that accuracy will be reduced and reaction time will be longer when students are multitasking with 
Wood, et al., (2012) finding that students who used social media in the lecture showed much lower 
performance in their tests than the students who did do not. Student U2 suggested that “I don’t think 
students know when they should put their phones away or what time they should pay attention when 
the lecturer is talking about something important”. 

4.2.3 Smartphones or other mobile devices 

Some students felt that they should be allowed to use laptops rather than mobile devices with Student 
M1 and M2 indicating that “…in terms of what you can do a laptop is the best, because we can work 
on our assessments in class…this would also allow me to ask questions of the tutor”. Alternatively, 
student F1 indicated that “…a laptop is the biggest distraction because you can do everything on it, 
and the lecturer does not know as they cannot see”. Moreover, other students indicated that they felt it 
was not convenient to carry their own laptops around all the time and that smartphones were easier 
for classroom tasks. Interestingly, although year of study was found not to have a significant impact on 
students’ perceptions on the use of smartphones, HE3 students did indicate that they would prefer to 
use them rather than laptops which they felt allowed them do more ‘cyberloafing’, (Yilmaz, et al., 
2015), which negatively impacted their performance. Alternatively, students from higher levels 
indicated their preference for laptops or tablets to enhance their classroom performance. 

4.3 The Smartphone Onion Model 
The 14 variables are outlined in Fig.1, and through regression analysis of these and the effectiveness 
of the use of smartphones within the classroom it was that there was a good fit (F=4.412, ρ<0.0001). 
However, this only explains 65.2% of the data (R square=0.652). Four variables appear to have higher 
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coefficient relationship with the effectiveness of the use of smartphones within classroom, these 
variables are (1) Support provided by the software/web page (β=-0.613, t=-2.831, ρ=0.008); (2) 
Interface Design of the software/web page (β=0.594, t=-2.941, ρ=0.006); (3) Awareness of the peer 
performance (β=0.487, t=-2.842, ρ=0.008); (4) Students’ personal learning style (β=0.493, t=3.034, 
ρ=0.005). Therefore, Fig. 1 shows the ‘Smartphone-based Learning Onion Model’ developed from the 
questionnaires and focus groups: 

 
Figure 1. The Smartphone-based Learning Onion Model with Principle Components. 

Principle component analysis was conducted on these variables, and eight variables were identified as 
being important components that should be considered in relation to students’ perceptions of the 
effectiveness of smartphone-based learning activities: (1) the appropriate type of smartphone-based 
learning activities (r=0.818); (2) the appropriate amount of smartphone-based learning activities 
(r=0.803); (3) the appropriate length of time to spend on smartphone-based learning (r=0.805); (4) the 
appropriate difficulty level of smartphone-based learning activity (r=0.898); (5) the appropriate Wi-Fi 
connection and speed (r=0.782); (6) aware of peers’ performance through the smartphone-based 
learning activates (r=0.812); (7) Online support received from the software/website (r=0.813); and (8) 
student personal learning style (r=0.887). In the focus groups, most students indicated that the Wi-Fi 
connection/speed or the user-friendly features of the software or website being used, were the 
fundamental factors determining their engagement and performance in classroom based activities. 
They will engage more if the activity allows them to know the performance of others, however, their 
initiatives of engaging in the activities will be more dependent upon on their personal learning style. As 
for the learning context of learning activities, influencing factors of type, amount, difficulty level and the 
length of time they need to spend on the activity are more important than if they are actually interested 
in the learning content or if a learning outcome can be achieved. In Fig.1, the components that can be 
managed by educators are seperated from those which may prove difficult to manage. 

Although the questionnaire results showed that tutor support, classroom environment, students’ 
interest in the learning activity, if the learning outcomes were achieved, the interface design of 
software/website, and students’ prior learning experience are not as important as the rest, these were 
indicated being important in the first focus group. In the second group, classroom design/condition and 
the information provided by the tutor on how to use their phones were considered as the important 
factors that impact on engagement and performance. Student U2 and U4 mentioned that they feel the 
smartphone-based learning activity will work better in a small class with around 10-15 students, and 
they felt the setting of the classroom might be U-design so that it can be easier for each individual 
student has an equivalent amount of interaction with the lecturer. 
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5 CONCLUSIONS 
This research discovered that diversity in cultural background, age groups, level of study, and 
disciplines do not have a significant impact on students’ perceptions of the use of smartphone-based 
learning activities within the class. However, students at HE3 level are more easily distracted due to 
their smartphone despite them indicating that they felt they were good at multitasking. Alternatively, 
HE7 students have better self-regulate study ability to use social communication as a mind break 
which may be linked to their academic maturity levels in relation those at lower level. Differences can 
be also found in students’ perceptions of the most suitable mobile devices among students based at 
different level of study with HE3 students preferring to use their smartphones, but HE4/5/6/7 indicating 
a preference for using laptops and the wish that they can study in a technology-enhanced classroom 
especially designed for blended learning activities. Regarding the results from the focus groups and 
questionnaires, the pedagogical framework of ‘Smartphone-based Learning Onion Model’ was 
developed to reflect all the components that should be considered for designing and implementing 
smartphone-based learning activities. However, further research must be conducted to examine the 
expectation from students on the appropriate level/feature of these components to facilitate the course 
design and implementing the process and to ensure that mobile technology has a continued role to 
play in enhancing student engagement and performance. 
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