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The affordances of mobile technologies are being felt in many sectors of world’s economy
including university education. By solving the limitations of fixed instructional technologies, mobile
technologies have received ready acceptance in the education place. The purpose of the study was to
investigate the student technological preferences, their levels of utilization as well as attitudes toward
mobile technologies. The target population was 30,752 third year undergraduate students in Kenyan
Universities. The participants (n = 375) were selected by systematic random sampling. They provided
data using self-fill questionnaires. Results indicated that the smartphone was the most popular mobile
device; Tecno was the most preferred handset brand; and Android was the most popular operating
system. Safaricom was the dominant service provider amongst the student population. Regarding
the levels of utilization of mobile technologies by students, it was concluded that though students use
their mobile devices sufficiently, the use of the devices for accessing teaching and learning content
was considerably low. On the attitude of students towards mobile technologies, it was observed that
a sizeable number of students preferred to use the technologies over other existing instructional
technologies. The findings of this study will be useful to instructional technologists, education policy
makers, mobile handset manufacturers, mobile service providers and university managers as they
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partner to roll out digital learning infrastructure for Kenyan tertiary education.
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BACKGROUND

In recent years, individuals and institutions have adopted Infor-
mation Communication Technologies (ICT) in their operations.
Finance, transport, communication, engineering, education,
health and agricultural sectors have openly accepted that ICT
can leverage the tasks they do. The technologies are empow-
ering people and institutions, allowing them to radically trans-
form their processes and practices, enabling them to perform
their functions in a much improved way (Kandiri, 2014).

A notable trend in the world of ICT is that consumers are
orienting their preferences from fixed technologies towards
technologies that are mobile. This trend is motivated by the
affordances for convenience on one hand and flexibility on
the other. Arising from a need assessment, individuals and
service providers are working closely with manufacturers so
that they design hardware and applications that address the
mobile nature of individuals. This strategy has resulted in an
even wider acceptance and adoption of the mobile technolo-
gies across the various sectors of human endeavors, includ-
ing education (Mberia, Ofafa, Muathe & Muli, 2013).

In teaching and learning, the convenience and flexibility
offered by mobile technologies is freeing teachers and learn-
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ers from tethered instructional technologies, transforming
mobile devices from simple communication tools to signifi-
cant tools for learning and information sharing. This scenar-
io is occurring at a time when university students are getting
increasingly equipped with high end mobile phones, tablets
and laptops, which allow cheap communication as well as
convenient ways of sourcing of learning content (Armatas,
Holt & Rice 2005). On the other hand, university lecturers
have already realized that mobile technologies can be a good
opportunity for them to support learning in novel ways.

In Kenya, the government has underscored that universal
access to ICTs is a major driver for national development.
The government therefore has supported the development
of ICT infrastructure, much of the support being skewed to-
wards the mobile sector which has shown robust growth in
the last few years. Growth in the mobile sector has result-
ed in expansion and widespread usage of the devices, even
amongst isolated and disadvantaged demographics. The ma-
jor network providers are working extremely hard to offer
wide range solutions, setting the stage for development of in-
novation of many other mobile applications, some of which
have an educational dimension. Against this backdrop, the
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government of Kenya has been very keen on the provision
of technologies that can transform pedagogy and modernize
university learning. Through the Commission for Universi-
ty Education (CUE), the government has re-emphasized the
critical role that emerging technologies can play in learning
with mobile technologies. This study investigated the factors
that can encourage the uptake, adoption and utilization mo-
bile technology amongst university students in Kenya.

Objective

To investigate how technological and student related factors
impact on the uptake and utilization of mobile technologies
for learning

Research Questions

1. What are the characteristics of devices owned by Ken-
yan university students?

2.  What are the levels of utilization of mobile devices by
Kenyan university students?

3. What is the attitude of Kenyan university students to-
wards learning with mobile technologies?

REVIEW OF LITERATURE

Mobile Technology and Mobile Learning

Mobile technology is any portable technology running on
an operating system designed for mobile computing. For the
purpose of this study, a mobile device is a small, hand-held
computing device, typically having a display screen with
touch input and/or a miniature keyboard, can incorporate
collaborative pedagogy and tailor made resources that can
leverage a learning scenario (Clare, 2012). Examples of such
devices include laptops, net books, tablets, palmtops, feature
phones, smart phones, as well as global positioning system
(GPS) devices. These devices have been adopted for mobile
learning because they run on modern and powerful telecom-
munication networks which can support data and internet
access (Hosman & Fife, 2012).

On the other hand mobile learning (also referred as n-learn-
ing) is a relatively new field of learning that uses technologies
that are mobile, and uses learning spaces that overcome the
limitation of time and space (Baharom, 2013). According to
Judy (2009), m-learning is a form of e-learning that allows a
learner to access educational resources and material any time
anywhere (even when outside traditional learning places) us-
ing a mobile technology device. It is perceived that mobile
learning mutated from e-learning, owing to the advent of an
increasing mobile population, and the perceived limitations
of other forms of conventional learning, distance education
and e-learning (Mehdipour & Zerehkafi, 2013).

The Development and Augmentation for Mobile
Learning Technologies in the World

The demand for lifelong learning is rising at levels never
seen before. In the early 1980s ICT technologies were being

introduced in the school system. Scholars speculated that the
technology would change the face of education. With well
integrated ICT, educators came to appreciate the efficiency
with which teachers were performing their duties. Education
systems continued to receive support from the government
and from the electronic industry to adopt the technology not
only for administrative purposes but also for teaching and
learning (Tapio, 2005). However despite the will and pres-
sure, the furthest educational institutions went was introduc-
ing ICT as a school subject (Mugo, 2007). By the 1990s, the
Internet gained widespread popularity, and began to trans-
form culture and civilization in a manner never imagined.
When the transfer of bulky data electronically became a re-
ality, educators captured the niche by providing correspon-
dence to distant learners not by post but via electronic mails,
popularly known as emails (Lai, Stein, Field & Pratt, 2016).

From the early 2000, delivery of learning content via elec-
tronic mail was improved by the emergence of Virtual Learn-
ing Environment. The virtual learning environment was pos-
sible through a specialized computer based program known
as Learning Management Systems (LMS). The LMS were
designed particularly to benefit college learners experiencing
geographical, time or work related constraints. The LMS had
the capacity to manage learning scenarios for learners with
satisfaction (Solomon, 2013). Through e-learning, individuals
began to achieve online academic qualifications while study-
ing distances away from the university campus. However,
eLearning had its inherent limitations. It required heavy up-
front investment on desktop computers and required internet
bandwidth. Desktop computers were expensive and bulky, and
the cost of bandwidth was ecology of financially endowed in-
stitutions and rich individuals. Being heavy and bulky, desktop
computers lacked portability and could not afford the flexibility
greatly needed by the e-learning student. So when mobile tech-
nologies emerged, they appeared as technologies that could
solve the challenges inherent in e-learning and other traditional
pedagogies. With mobile technologies, educators saw a chance
of designing instructional content and pedagogy around the
mobile nature of the learner (Sharples, 2007).

Mobile learning therefore has emerged as one of the solu-
tions to the challenges faced by education. With a variety of
tools, resources and access to content any time anywhere,
there are plenty of opportunities for formal and informal
learning, both inside and outside the classroom (Mehdipour
& Zerehkafi, 2013). First, UNESCO (2009) observed that
mobile technologies can be an opportunity to leverage exist-
ing technological uptake by educational institutions, owing
to the cost benefits over computers and over other technol-
ogies associated with tethered learning. Another augment
for mobile technologies is the opportunity the technology
provides in encouraging lifelong learning. The technologies
provide learners with increased access to learning opportu-
nities in nontraditional settings (UNESCO, 2009). Mobile
technologies are attractive and affordable, providing great
potential for reaching marginalized groups, providing oppor-
tunities for learning and development. In situations where
access to education is a challenge (due to geographical loca-
tion, conflict or due to disaster), mobile technologies come
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in handy to provide access (Mehdipour & Zerehkafi, 2013).
Thirdly, the widespread ownership of mobile devices and fa-
miliarity that users have with the devices has immeasurable
benefits. The cost of connectivity, equipment overlay, as well
as expenditure for training faculty and students is consider-
ably reduced (UNESCO, 2009).

Various other benefits have been cited by a number of
scholars. Crescente and Lee (2011, as cited in Mehdipour &
Zerehkafi, 2013), observe that mobile technologies are better
for learning because they are more lightweight than books
and personal computers (PCs), and can be useful tools for
students with special needs. Likewise, the excitement with
which young adults have accepted the mobile technology can
be a cause for improving levels of literacy and participation
in education scenarios amongst young adults. Adding to the
debate, El-Hussein (2010) and Behera (2013) reiterates that
the storage capability of the mobile devices presents great
advantages to their users. The internal and external memory
of the mobile devices can be used to save data which is then
transferred to other users of the device. In this way the learn-
er and their instructors can exchange data, gaining consider-
able knowledge and experiences. Another notable advantage
of mobile learning is that more of m-learning programs are
aimed to benefit older learners, chiefly because they have
jobs and engagements that make it difficult to attend learning
in a traditional setup (UNESCO, 2011).

Attitude towards Instructional Technologies

An understanding of students’ and teachers attitudes towards
technology is necessary and a prerequisite to effective teaching
with the technology. Seeing the enthusiasm with which schools
and universities around the world are investing time and mon-
ey with instructional technologies, the attitude of teachers and
students towards educational technology has attracted close
investigations (McLeod, 2007). A study conducted by Loyd
(1984) demonstrated that a general positive attitude towards
learning has a great potential for academic success. On the
contrary, negative attitude towards learning makes academic
success less likely. These observations can also be extrapolated
to attitude towards instructional technologies.

Tai and Ting (2011) conducted a study in Taiwan, which
appears to be a good reference for other contexts that wish

to adopt and implement mobile technologies. The results
showed the significant roles of the teacher and students in
explaining how to utilize technology in pedagogy. Funda-
mentally, teachers and students must have an attitude that
the technology is easy to use, has a pedagogical advantage
and can solve workload challenges. It follows that designers
of mobile learning programs must first improve teacher and
students’ perception by engaging them with hands on expe-
riences, during which technical challenges, workload issues
and pedagogical potentials are addressed. Since the attitude
of Kenyan university students towards mobile technologies
has not been measured, a study to document and propose the
meaning of their attitude against an established technologi-
cal acceptance models is necessary.

The Conceptual Framework

Figure 1 represents a conceptualization of a framework and as-
sumes that the dependent variable “technological utilization”
is a function of independent variables. The independent vari-
ables included student related factors such as age, gender, the
devices they own, their preferred service provider, proficien-
cy, frequency of use, and attitude. In the literature, the vari-
ables have been found to influence the success or failure of
any technology programs in the school setting. The indepen-
dent variables interact seamlessly to influence technological
utilization during the teaching learning process.

METHODS

Design

The design adopted for the study was descriptive survey.
Questionnaires were administered to a sample of individ-
uals, who were representative of the population. The data
gathered was classified, analyzed, compared, interpreted and
generalized. From the generalizations, important principles
and knowledge were formulated (Kombo & Tromp, 2006).

The Study Location

The study was conducted in chartered public and private
universities in Kenya. Only universities located from the
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Figure 1. A conceptual framework for the adoption and utilization of Mobile technologies
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intersection of State House road with Uhuru Highway in
Nairobi, branching off at Museum Hill interchange, extend-
ing into Forest Road, and then stretching along the Great
North Road coded as road A2. All chartered universities
falling along or off this road but are within Nairobi and the
Nyeri counties, Kenya were included in the study.

The Study Population

The population in this study constituted of regular third year
undergraduate students in Kenyan universities. The target-
ed population was third year regular university students of
chartered universities within Nairobi and Nyeri Counties in
Kenya. A total of 30,752 regular third year undergraduate
students constituted the target population. The accessible
population was 13,861 third year university students.

Sampling

Universities to participate in the study were divided into two
(2) strata: public universities and private universities. In the
first strata, University of Nairobi and Dedan Kimathi Uni-
versity of Technology were sampled. In the second strata,
United States International University and KCA University
were selected. Three (3) schools, whose students would par-
ticipate in the study were selected from each university.

The sample size for the respondents was obtained based
on the Krejcie and Morgan (1970) table (Guthrie, 2010;
Morgan, 1990; Neuman, 2008; Nganga et al., 2009; Zina,
2007). According to Zina (2007), since the accessible pop-
ulation was 13,861 third year students, then based on the
Krejcie and Morgan table, an approximate sample size of
375 respondents were considered. The 375 students were
distributed across the selected universities in proportion to
the population.

Research Instruments

A questionnaire was used as the main tool for collection of
data. It had a variety of items, from which respondents read
and filled their responses. The questionnaire had 4 sections:
section 1 obtained data on the personal characteristics about
the respondents; section 2 informed on the characteristics on
mobile devices owned by the respondents; while section 3
obtained data related to their level of utilization of mobile
technologies. A 5-point Likert scale was used to determine
the level of utilization of the technologies. The response
categories were as follows; (1) Never at all, (2) 1-3 times,
(3) 4-6 times, (4) 7-9 times, (5) 10 and above. Section 4 ob-
tained data related to the attitude of students towards mobile
devices.

Pilot Study, Validity and Reliability
Pilot study

To determine the reliability, validity and practicability of the
research instruments were determined by the pilot study. Ka-
barak University was purposively selected as the pilot institu-
tion. Thirty (30) third year students were selected for piloting.

Validity

Achievement of validity of the research instruments was at-
tempted at the stage of data collection, data analysis as well
as interpretation. Threats to validity of instruments at the
design stage were minimized by ensuring readability levels
were appropriate (Cohen, 2010). Face validity of the ques-
tions was achieved by asking experts to make a judgment if,
on the face value, the items in the instruments reflected on
the research concept with satisfaction.

Reliability

In the study, consistency (reliability coefficient) of instru-
ments (o) was estimated using the Cronbach alpha formula.
Using this method, the test instruments were run once using
the split half method. The items in the instruments were di-
vided into two halves, based on an odd-even number basis.
Data from each half was analyzed separately. Theoretically it
was expected that the values be equal and/or greater than 0.7.
The alpha value for the first half was 0.82, while the second
half was 0.77. Both values exceeded the theoretical 0.7 and
had a small range between them. This indicated the instru-
ment was reliable in measuring the indicated constructs.

Data Collection Procedures

Before collecting data, a letter of authorization was obtained
from the Institute of Postgraduate Studies and Research, Ka-
barak University. The letter was forwarded to the National
Council for Science, Technology and Innovation (NACO-
STI), who gave a research permit. Consent to collect data
was granted by the Education Officer and County Commis-
sioner for Nairobi and Nyeri Counties. Likewise consent
was provided by the Deputy Vice Chancellor (Research and
Innovation) for each of the selected universities, and from
the Dean of the selected school. Then the researchers met
and created rapport with the students, and on the same day
concurred on the most appropriate date for data collection
(Orina, 2000). On the date of data collection, the researchers
visited the students and requested them to fill and return the
questionnaires.

DATA ANALSYIS AND INTERPRETATION

After organizing and coding, the data was fed it into the Sta-
tistical Package for Social Sciences (SPSS) version 20.0 for
the purpose of analysis. Likert scales were used to manage
ordinal data; while descriptive statistics were used to man-
age quantitative data. Measures of dispersion were used
to compliment results obtained from statistical treatments
(Zina, 2007).

During data analysis, the main independent variable that
influences the use of mobile technologies: - student relat-
ed factors was examined. The characteristics of the devices
owned, student proficiency, levels of technology utilization
and attitude of students towards mobile technologies were
examined. The main dependent variable was technological
adoption whose outcomes were indicators such as positive



102

1JELS 5(4):98-110

learning outcomes, increased access to course material, as
well as flexibility and convenience of learning.

Response Rates

Out of the expected 375 respondents, 302 questionnaires
were completed and returned. This represented a response
rate of 80.53 % (n=302). According to Mangione (1995) in
Bryman (2012), a response band of 70-85% and above is
satisfactorily a good output, and confers to the researchers’
minimal non-response bias. The response rate was therefore
deemed acceptable for the study.

RESULTS
Mobile Devices Owned by Students

In this section the researchers sought to find out the category
of mobile devices that respondents owned. While multiple
device ownership was augmented, the output indicated that
the Smart Phone and Laptop were the most popular mobile
devices. Ownership rates of the devices stood at 85.8%
(n=259) and 57.0% (n=172) for Smart Phone and laptops
respectively as shown on Table 1:

Personal Digital Assistants (PDAs), Satellite Phones and
Feature Phones were yet to receive sufficient popularity
amongst the respondents. By design, PDAs are heavy and
bulky, most designed to provide solutions to specific catego-
ries of the working class. By extension, such devices could
not be attractive amongst university students.

The ownership of satellite phones stood at only 3.0%
(n=9). This rate were considerably lower than that of the
Laptop 57.0% (n=172), Smart Phone85.8% (n=259) and
Tablets 8.9% (n=27). Literature holds similar arguments and
tries to give meaning to the low frequency of satellite phones
in the general population (Patti, 2005). Chandler (n.d) gives
meaning to these findings by augmenting that the low fre-
quency of Satellite phones in the general population is be-
cause they are designed for specialised usage, the devices are
more popular in remote places, sparsely populated regions of
the earth, areas where terrestrial communication systems are
unavailable or have broken down. They come in handy in
locations where governments restrict the access of cell and
internet communication. Though more resilient than other
mobile devices, the satellite phones are heavy, bulky and
quite expensive to use for voice and data communication.
This makes them less popular amongst the students.

The results further indicated an equally low ownership
rate of feature phones standing at 7.6% (n=23). Jansen (2014)
similarly observed low ownership rates for Feature Phones
in the general population. Feature phones are phones with
low processing capacity, limited memory and are designed
to perform phone calls, Short Message Services (SMS) and
nothing more (IDC, 2016). They are relatively affordable but
have limited processing capacity but lack advanced multi-
media and connectivity options. The inability of the phones
to provide internet connectivity was assumed to make them
appear too lacking to receive acceptance by the student fra-
ternity.

Smart Phones 85.8% (n=259) were the most popular
amongst the students. This is because the devices possess
several features that make them readily acceptable. Key
among the features is the fully-fledged computer capabil-
ity and their inherently sleek design. Rafael, Michael and
Jennifer (2005) posit that Smart Phones can run programs
and games, access the internet, send email, make voice calls,
post video calls, browse the web, take photos, navigate with
the inbuilt Global positioning service (GPS) application,
manage contacts and appointments. Though more expensive
than standard feature phones or a PDA, Smart Phones are
more fashionable, attractive and versatile enough to receive
acceptance by an average university student.

Mobile Device Brands Owned by Respondents

There are many manufacturers of mobile devices. So the
respondents were asked to indicate the brand name of the
device that they owned. The output appears as indicated in
Figure 2:

Output from Figure 2 provides an impression that Tec-
no is the most popular of all device brands, with a percent-
age ownership rate of 32.5% (n=98). This popularity can be
attributed to the specific features about the brand: it has a
pleasant face, amusing colors, sleek design and numerous
applications. Samsung comes second in popularity, with a
30.1% (n=91) ownership rates. This can be attributed to the
equally attractive features, but their pricing is rather prohib-
itive to this segment of respondents. Motorola and Alcatel
ownership rates stood at 12.9% (#=39) and 6.3% (n=19) re-
spectively. The two brands are struggling to make an impres-
sion in the era of smart handsets. Nokia though popular in the

Table 1. Mobile devices owned (N=302)

Respondent Number of users Percentage
category
Laptop 172 57.0
Tablet 27 8.9
Smart phones 259 85.8
Feature phone 23 7.6
Satellite phone 9 3.0
PDA 4 1.3

Tecno 98
Motorola 39

Nokia 59
Samsung 91

Alcatel 19

0 20 40 60 80 100 120

Figure 2. Mobile Brand Owned by Student Respondents
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era of feature phones has since shut down the production of
new handsets. The findings of this study are consistent with
the arguments of Zab (2015) who posited that device manu-
facturers are now keen on launching only those devices that
pose effective challenge to the dominance of incumbents.

Telephone Service Provider (s)

When asked to indicate their preferred service provider, 95.7%
(n=289) of the respondents indicated subscription to Safaricom,
while Airtel and Telecom-Orange posted 25.8% (#=78) and
11.6% (n=35) respectively. Due to its elaborate marketing strat-
egy and superior applications, Safaricom appeared to have had
a dominant preference by the respondents. These observations
can be corroborated by the Communication Authority of Kenya
quarterly sector statistical report for January March 2015. The
report singled Safaricom as the dominant player with a market
base of 66.3% and a revenue share of 90%. AirTel market share
stood 0f 20.2% and Telecom Orange at 10.3% (Communication
Authority of Kenya: 2015). Though the report indicates a new
entrant referred as Finserve Africa Limited (who operates under
the brand Equitel) and whose market share stood at 1.9% at the
time of data collection, none of the respondent had subscribed
to this provider. Figure 3 is a graphical representation of the
outputs obtained after data was run on SPSS.

Preferred Communication Standard Speed

When asked to identify the standard communication speed
for their portable devices, students respondents indicated
that 44.4% (n=134) possess devices that can access data us-
ing 3G technologies, 25.5% (n=77) and 12.3% (n=39) on
4G. The reason for this observation is that devices support-
ing the 3G technologies are more affordable to the student
population. Besides handsets supporting 3G technology are
able to support services ranging from voice, text, data and
rapid access to the internet from their service provider. How-
ever, since the technology is slower than the 4G technolo-
gies, a small percentage of the student population [(25.5%)
(n=77)] was migrating to the more versatile technology.
Since network providers are yet to roll out the 4G network
on a larger scale, buyers find no need of investing heavily on
handsets and SIM cards that can support the 4G technology.
This Information is summarized in Figure 4.

Subscribers’ Tariff

Respondents were asked to indicate the tariff to which they
had subscribed. Prepay tariff is a tariff in which a subscriber
purchase air or data credit and loads it on the mobile device
before accessing any product or service from the service pro-
vider. On the other hand, a post pay service is a tariff which
allows a subscriber to use a service for which they pay after
consuming the service. The latter is more popular amongst
corporate customers, business and affluent members of the so-
ciety. The former allows the subscriber to use credit according
to their ability, and was noted to be more popular amongst
the students. 83.1% (#=251) are subscribers to prepay tariff,
against 14.2% (n=43) for the post pay tariff. The results re-

Telkom, 35

Safaricom, 289

Airtel, 78

Figure 3. Frequencies of Preferred Service Provider by
Students

60

Subscriber Communication Standard (%)
50
44.4
40 \ -
30 .
25.5

20

10

Figure 4. Percentage of Preferred Subscriber’s Communi-
cation Standard

vealed inconsistency with operator returns results obtained
from the Communication Authority of Kenya Statistical report
(2015), who observed that out of the 34,794,457 subscribers
in Kenya, 937,043 are postpaid customers, while the rest
33,857,414 are prepaid subscribers. This translates to 97.31%
and 2.69% for prepay and post pay subscribers respectively.

Category of Device Keyboard

Respondents were asked to identify the keyboard mounted
on their devices. The most popular of all the keyboard cate-
gories is the touch keyboard standing at 44.4% (n=134). The
standard keyboard (such as that mounted on a feature phone)
had the lowest frequency of 25.5% (n=77). For phone users
who need to email, surf the internet, or share text data over
social media, a standard keyboard would be time consum-
ing. This is because the user may be required to press keys
multiple times before they can obtain the desired character.
Therefore the popularity of QWERTY and touch keyboards
following the full QWERTY format can provide accuracy
during input, is user friendly and less tiring. The touch key-
board is particularly popular since the keys do not wear out,
thereby the cost of replacement, and loss of aesthetic value
to tear and wear is considerably low.

Respondents’ Device Operating System

The researchers sought to find out the operating systems in-
stalled in respondents’ mobile devices. 80.8% (n=244) of the
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respondents indicated that their devices run on Android op-
erating system. Nicholos (2014) argues that Android is per-
ceived to possess superior aesthetic features. Further devices
that run on the operating system are ideal because they sup-
port many mobile applications, are significantly efficient and
beautiful in appearance. Besides most of the Smart Phone
brands possessed by students such as Tecno and Samsung,
run on Android. The global statistics for Android, Windows
Phone and Apple 10S, stands at 75%, 10.1% and 2.8% re-
spectively (Zab, 2015). Therefore the global statistics col-
lates strongly with the findings of this study. The data ob-
tained from the study are represented in Figure 5.

Several arguments can be made based on the observa-
tions on Figure 5. The first regards the Apple Operating
System, which registered the least frequency amongst re-
spondents 2.8% (n=9). Divya and Kumar (2014) echoes the
findings of this study and arguments that Apple iOS is de-
signed specifically for iPhones, iPods and iPads (the most
expensive of all mobile devices). On the other hand Symbian
is an operating system developed for Nokia handsets. With
the loss of popularity of the Nokia brand in the Kenyan mar-
ket, the preference of the operating system by students’ users
was quite low [(6.3%) (n=20)]. Windows Operating System,
though colorful and user friendly, mobile phone users find it
quite challenging to use. The brand, made by Microsoft and
popular in the computing world may be popular with older
users but not with the younger generation (Renner, 2013).
Hence a 10.1% (n=32) frequency amongst university stu-
dents can be justified. Android attracted a 75.0 % (n=237)
response rate amongst students. It’s popular because it is an
open source operating system that allows the user to install
third-party applications. Other reasons for popularity as sit-
ed by Divya and Kumar (2014) were adopted for this study
and revolve around their ability to support thousands of ap-
plications, applications that give users the freedom to use
their devices for video calls, phone calls, instant messaging,
mapping, browsing, ticket booking and for accessing useful
curricular material.

Levels of Utilization of Devices

In this section the levels of utilization of mobile technologies
by university students was examined. To achieve this objec-
tive, it was necessary first to determine the academic appli-
cations installed in the mobile device of the respondents.
Having determined that, the researchers then proceeded to
make the necessary determinations.

Over the last five years several academic applications
have been created. The need for the applications in academia
is to source for academic material, to share classroom ma-
terial, to create, edit and share documents, and for retrieval
of files from servers that host vital academic material. On-
line dictionaries, Global Positioning System and Social Ac-
ademic blogs were of particular interest to the study. The
apps are useful for searching general information, naviga-
tion to remote or unfamiliar locations and social academic
networking. Other academic mobile applications were not
considered in this study. This variable registered the output
as indicated in Table 2.

250 1

200

150

100 -

50 1

Windows Phone 7

Symbian

Apple iOs

Android

Figure 5. Frequency of operating systems

Table 2. Academic application installed in students
devicess

Respondent Number Percentage
category of users

Dictionaries 179 59.3
GPS 126 41.7
Social academic blogs 92 30.5

The respondents demonstrated considerable use of on-
line dictionary and GPS systems 59.3% (n=179) and 41.7%
(n=126) respectively. Social academic blogs registered a re-
sponse rate of 30.5% (n=92). These findings corroborates the
arguments of Dunleavy (2015) in Greens (2015) who appre-
ciates that blogging can be a great way of building up knowl-
edge, growing readership, and establishing meaningful pub-
lic conversation, but its uptake in academic circles is lacking.

Scholars investigating the use of online dictionaries pro-
vide insights that relate to the finding obtained in this study.
Online dictionaries have been argued as an emerging tool
that valuably scaffolds the learning of a foreign language.
Li and Deifell (2013) in their studies on student perceptions
of online dictionaries in the United States of America (par-
ticularly those that can be accessed via websites or mobile
device applications) indicated that 87.5% of respondents
download and frequently use online dictionaries for their ac-
ademic purposes. This variable indicated a 59.3% (n=179)
usage, indicating serious inconsistencies with literature.

Academic Duties Performed Using Mobile Devices

The respondents were requested to indicate the academic
duties that they perform with their mobile devices. From the
results obtained, email was the most popular with a response
rate 79.4% (n=251). Collaboration with students from other
world’s universities and participation to online blogs for ac-
ademic purposes stood at 10.6% (n=32) and 20.9% (n=63)
respectively. Though online blogs are popular in the non-
academic circles, university students who participated in
the survey are yet to know how the facility can be useful
for academic purposes. This is in line with the findings of
Mishra and Koehler (2009), Dunleavy (2015) who advances
that blogging, has not been accepted fully as an educational
technology.

The study further confirms that the most outstanding
service under this variable is email. Email use amongst re-



Technological Preferences, Levels of Utilization and Attitude of Students

Towards Mobile Learning Technologies in Chartered Universities, Kenya

105

spondents posted 84.8% (n=256). Email has been considered
quite useful as a tool for communication. Earlier studies done
in the United Stated of America (USA), with a view of inves-
tigating email use amongst university students, posted sim-
ilar results. While discussing the results of the study, John-
son et al, (2008) in Gao, Zhao and McJuckin (2015) equated
the popularity of email to its convenience and affordability.
Being an asynchronous channel of communication, email is
argued to provide to the learner opportunities to receive psy-
chosocial support, and a convenient way of communicating
with professors, classmates and friends in situations where
phone call conversations would be limiting.

An encouraging observation is that 63.6% (n=192) of the
respondents agreed to be actively engaged in making refer-
ence to online material in their area of specialization. This
is in line with the augmentation of Sahin, Balta and Ercan
(2010), who posited that when university students have op-
portunity, they prefer to use internet resources over classical
libraries. Besides many universities’ teaching staffs publish
their course material on the cyber space, after which stu-
dents are free to access the material by downloading from
the net. The study demonstrates that students are making ad-
equate use online reference material. Other academic duties
performed using mobile devices include reading of e-books
54.3% (n=164), reference to online encyclopedia (44.4%,
n=134), and collaboration with students from other universi-
ties (10.6%, n=32).

Frequency of Use of Mobile Devices

Respondents were asked to indicate the frequency of use of
applications on their mobile devices. Their responses were
rated on a five (5) point Likert scale of never at all, 1-3 times,
4-6 times, 7-9 times then 10 and above. Table 3 indicates the
output obtained from respondents.

The results obtained on this variable indicate that watch-
ing TV and access of academic material over skype was the
least utilized service. The two services attracted a never at
all response of 68.5% (n=207), 62.6% (n=189) respectively.
Some reasons for these observations can be suggested: that
watching television, and exchanging academic material over
skype, though available on the student mobile device can be
quite demanding on data bundles and battery. Sending text
messages, taking photos, sending and receiving of email and
making a voice call were the most popular services stand-
ing at 58.99% (n=178), 29.1% (n=88), 29.1% (n=88) and
28.8% (n=87) respectively. Nevertheless, the variable re-
corded frequencies that were below average, and therefore
their popularity cannot be underscored. Despite this fact, it
was established that students prefer short message services
over voice call. The cost of an average voice call across all
networks is relatively higher than that of a short text service.
The preference of this service amongst students can thus be
justified. Besides, the respondents belonged to a segment of
the population that has sufficient proficiency in manipulating
the keyboard on their mobile device. Further, being regularly
in for lectures, tutorial, laboratory work or in for a library en-
gagement, responding to a voice call can be seen as nuisance
and disturbing. For this reason, students find short message

communication to be most convenient. Nonyongo, Mabuse-
la and Monene (2006), carried out a similar study regarding
the effectiveness of SMS communication between universi-
ty and students at the University of South Africa (UNISA).
Their study was able to demonstrate that university students
find SMS communication a convenient way for accessing
vital information regarding assignment dates, tutorial sup-
port, pre-examination information and registration. Though
the authors argue that SMS frequency can be costly to the
institution when done frequently, a twice or thrice a semes-
ter communication could prove feasible and cost effective.
Though SMS has been a popular method of communication,
newer mobile applications such as WhatsApp and Instagram,
which allows the exchange of still and motion graphics are
emerging (Communication Authority of Kenya, 2015; Laz-
zari, Caso and De Fiori, 2016).

This study sought to investigate the frequency with which
respondents utilize mobile devices for academic purposes.
The variables associated with this objective include the fre-
quency of accessing learning content; upload of course ma-
terial, download of courseware, type course assignment and
printing the typed documents. The researchers treated never
at all and 1-3 times as less frequent, while 7-9 times and 10
and above times as more frequent. Respondents falling on
the borderline were assumed to be average users of this ser-
vice. So when measured against a six (6) point Likert scale,
the observation was that 58.6% (n=177) of the respondents
were not using their devices in accessing learning content
at all at all. On the contrary 41.4% (n=125) were accessing
course material from their devices. This observation indi-
cates that the devices are frequently used for non-academic
obligations, but rarely utilized for academic purposes.

The study was also able to establish that 70.2% (n=212) of
the respondents do not use their devices at all for the purpose
of uploading course material. Similar frequencies were ob-
served regarding downloading of courseware. 60.6% (n=183)
of the respondents indicated that they hardly use the devic-
es to download course material. In theory, limited use of a
technology can be attributed not to its complexity but due to
inherent technical limitations. Stockwells (2010) in Daesang,
Kim and Seo (2013) in their study on the perception and ex-
periences of mobile learning, indicated that the usability and
willingness of users to utilize mobile technologies for learn-
ing is to a great extent dependent on the inherent technical
limitations that the devices portends - a small screen, a limit-
ing keyboard... and limited battery life. Other studies by Suki
and Suki (2009) supports that the keypad, screen resolution,
and the screen size are too small to allow easy navigation of
the mobile device graphical user interface.

Students were asked to indicate the frequency with
which they performed the indicated academic duties per
day. Table 4 is a summary of the output obtained when data
was run on SPSS. The frequencies were measured on a five
(5) point Likert scale of never at all (0), 1-3 times, 4-6 times,
7-9 times and 10 and above time.

For the purpose of data interpretation, non-response,
never at all and 1-3 times were treated as infrequent while
4-6 times, 7-9 times and 10 and above times were treated as
frequent. 73.8% (n=223) of the respondents indicated infre-
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Table 3. Frequency of use of applications on student’s mobile devices

S.No Item N Never 1-3 times 4-5 times 7-9 times 10 or more Non
times response
Make a voice call 302 49(162%) 67 (22.2%) 58(192%)  35(11.6%) 87 (28.8%)  6(2.0%)
2. Send a text message 302 9 (3.0%) 32 (10.6%) 43 (14.2%) 34 (11.3%) 178 (58.9%) 6 (2.0%)
3. Send money to an 302 83 (27.5%) 129 (42.7%) 31 (10.3%) 20 (6.6%) 25 (8.3%) 14 (4.6%)
individual
4. Withdraw money 302 110 (36.4%) 101 (33.4%) 38 (12.58%) 22 (7.3%) 16 (5.3%) 15 (5.0%)
from bank
Pay bill 302 115(38.1%) 95 (31.5%) 44 (14.6%) 14 (4.6%) 18 (6.0%) 16 (5.3%)
Purchase airtime 302 36 (11.9%) 93 (30.8%) 56 (18.5%) 37 (12.3%) 71 (23.4%) 9 (3.0%)
Purchase air 302 33 (10.9%) 94 (31.1%) 55 (18.2%) 32 (10.6%) 78 (25.8%)  10(3.3%)
bundles
8. Access learning 302 24 (7.9%) 79 (26.2%) 74 (24.5%) 50 (16.6%) 63(20.9%) 12 (4.0%)
content
9. Upload course 302 86(28.5%)  91(30.1%) 35 (11.6%) 29(9.6%)  43(142%) 18 (6.0%)
material
10. Download course 302 34 (11.3%) 101 (33.4%) 48 (15.9%) 38 (12.6%) 68 (68%) 13 (4.3%)
material
11. Send an email 302 36 (11.9%) 93 (30.8%) 55 (18.2%) 42 (13.9%) 68 (68%) 8 (2.6%)
12. Receive an email 302 38(12.58%) 74 (24.5%) 50 (16.6%) 41 (13.6%) 88(29.1%) 11 (3.6%)
13. Send/receive a 302 118(39.1%) 45 (14.9%) 30 (9.9%) 36 (11.9%) 56 (18.5%) 17 (5.6%)
twitter post
14. Send/receive 302 86 (28.5%) 60 (19.9%) 41 (13.6%) 37 (12.3%) 62 (20.5%) 16 (5.3%)
facebook post
15. Skype 302 189 (62.6%) 50 (16.6%) 14 (4.6%) 7 (2.3%) 17 (5.6%) 25 (8.3%)
16. Watch a movie 302 141 (46.7%) 67 (22.2%) 34 (11.3%) 24 (7.9%) 23 (7.6%) 13 (4.3%)
17. Take a photo 302 36(11.9%)  78(25.8%) 56 (18.5%)  32(10.6%)  88(29.1%) 12 (4.0%)
18. Print a document 302 148 (49.0%) 71 (23.5%) 33 (10.9%) 14 (4.6%) 19 (6.3%) 17 (5.6%)
19. Type a course 302 112 (37.1%) 80 (26.5%) 42 (13.9%) 24 (7.9%) 32(10.6%) 12 (4.0%)
assignment
20. Listen to a radio 302 110 (36.4%) 78 (25.8%) 44 (14.6%) 24 (7.9%) 31(10.3%) 15 (5.0%)
21. Watch TV 302 207 (68.5%) 33 (10.9%) 21 (7.0%) 11 (3.6%) 10 (3.3%) 20 (6.6%)
Table 4. Frequency of use of mobile devices for academic purposes
Applications Frequency of use
Frequency (%)
Never at all 1-3 times 4-6 times 7-9 times 10 and above
Access learning content 42 (13.9) 79 (26.1) 74 (24.5) 50 (16.6) 63 (20.9)
Upload course material 104 (34.4) 91 (30.1) 35(11.6) 29 (9.6) 43 (14.2)
Download course material 47 (15.6) 101 (33.4) 48 (15.9) 38 (12.6) 68 (22.5)
Type a course assignment 124 (41.1) 80 (26.5) 42 (13.9) 24 (8.0) 32 (10.6)
Print a document 139 (46.0) 74 (24.5) 36 (11.9) 18 (6.0) 25(8.2)

quent use of mobile device to print a document, while 67.6%
(n=204) of the respondents do not use their mobile device for
typing their course assignment. Therefore, it can be deduced
that respondents forward handwritten assignment to their
lecturers and professors. These frequencies reveal that the
use of devices to type assignment by students was far below
average. Literature has research findings that show that the
major reason why students find typing with mobile devices
quite a challenge. For those students using the phone as their

chief mobile device, the key pad is tiny and limiting. The
students may find it a challenge transferring the typed ma-
terial into another device when required to produce a paper
copy of the assignment.

Further discussion can be obtained from Table 4: that
though 32.5% (n=98) of the respondents said they frequent-
ly type course assignment using their devices, only 26.2%
(n=79) are able to print a document directly from their device.
Except for those using laptops as the chief mobile device,
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users of PDA, tablets and Smart Phones have a challenge
of interfacing the device with a printer. Most of the printers
in the market at the period of study were normally connect-
ed to devices using a cable with capabilities to connect to
a USB port. Few printers were able to allow the transfer of
data using blue tooth or infra-red technologies. Such printers
are more expensive, and not within the reach of an average
university student. Since standard PDAs, Tablets and Smart
Phones use micro USB type connectors, the devices cannot
connect directly onto a computer, (unless configured to a
wireless network and a wireless capable printer). Therefore,
connecting such device to a printer for the purpose of print-
ing becomes a real obstacle (Samsung electronics, 2014).

Attitude towards Mobile Technologies

In determining how student attitude impact on the uptake and
utilization of mobile technologies for learning, a variable on
attitude was included within the questionnaire. In designing
instruments for measuring the attitudes of students towards
mobile technologies, the researchers were guided by the Da-
vis (1985) Technology Acceptance Model (TAM) (Venkatesh
& Davis, 2000). So In this section the attitude of respondents
on various attitudinal variables on mobile devices was inter-
rogated. The measurement was done on a five point Likert
scale of strongly disagree on one extreme and strongly agree
on the other extreme. For the purpose of this discussion, no

Table 5: Student attitude towards mobile technologies

response, strongly disagree, disagree and neutral were treated
as disagree, while agree and strongly agree were treated as
agree Table 5 indicates the output obtained from this variable.

From Table 5 it was observed that 89.4% (n=270) re-
spondents agreed that mobile devices are easy to use, 86.8%
(n=262) agreed that the technologies provide flexibility of the
learning process, and 86.4% (n=261) accepted that the tech-
nology is a strong boost to information technologies. They
further agreed that they’d encourage colleagues to source for
learning material over their mobile devices. This variable
attracted a 74.8% (n=226) response rate. However 49.7%
(n=150) of the respondents disagreed that courses in which
learners use mobile devices are more interesting. On the other
hand 54.6% (n=165) prefer the use of mobile technologies
over other learning technologies. The response rates indicat-
ed a positive attitude of students towards the technologies.
Earlier studies by Alharbi and Drew (2014) on the attitude
of academics’ behavioral intention to use a learning manage-
ment system (LMS) in Saudi Arabia obtained similar find-
ings that ease of use, and a positive attitude by user towards
a technology is fundamental to its acceptance, adoption and
utilization. In this study, since positive attitude towards the
technologies was confirmed, then we can conclude that their
acceptance will result to their utilization. Those students who
utilize the technology will post better learning outcomes.
Therefore the authors attest that “The necessity to use mobile
technologies in education seems imperative and inevitable.

S.No Item N Strongly

disagree

Disagree

Neutral Non

response

Agree Strongly

agree

1. Mobile devices are easy to 302

use

4 (1.3%)
2. Mobile devices provides 302
flexibility and convenience

of learning

4(1.3%)

3. Application on mobile 302
devices are useful for my

learning

4(1.3%)

4. Information from mobile 302

devices is current and useful

3 (1.0%)
5. Courses that lecturers 302
incorporate mobilwe devices

are more interesting

12 (4.0%)

6. Mobile devices can increase 302
learning opportunities to

marginalized groups

6 (2.0%)

7. Mobile devices can offer 302
access to digital information
and hence boost information

technologies

4(1.3%)

8. I encourage my colleagues to 302
source for learning material

from mobile

7(2.3%)

9. I would prefer to use mobile 302
devices over other learning

technologies

17 (5.6%)

2(0.7%)

6 (2.0%)

5(1.7%)

9 (3.0%)

28 (9.3%)

11 (3.6%)

6 (2.0%)

14 (4.6%)

27 (8.9%)

11 (3.6%) 88(29.1%) 182 (60.3%) 15 (5.0%)

16 (5.3%)  92(30.5%) 170 (56.3%) 14 (4.6%)

35(11.6%) 90 (29.8%) 153(50.7%) 15 (5.0%)

30(9.9%) 97 (32.1%) 148 (49.0%) 15 (5.0%)

93(30.8%) 71(23.5%)  81(26.8%) 17 (5.6%)

36.(11.9%) 99 (32.8%)  135(44.7%) 15 (5.0%)

15(5.0%)  88(29.1%) 173 (57.3%)  16(5.3%)

38(12.6%) 99 (32.8%) 127 (42.1%) 17 (5.6%)

75(24.8%) 72(23.8%) 93 (30.8%) 18 (6.0%)
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Preparedness for using the technology in university education
should be based on the concept of conviction and acceptance
to use it in the teaching learning places.”

CONCLUSION

Data was able to provide empirical evidence regarding de-
vices owned students. It was concluded that the Smart Phone
is the most popular mobile device amongst students. On the
same vein, Tecno was the most preferred mobile handset
amongst students. The QWERTY keyboard was more pop-
ular over any other keyboard type. The respondents prefer
mobile devices running on Android operating systems. Safar-
icom was the dominant service provider amongst the student
population. Students prefer prepay over prepay tariff, over
the post pay tariff. This study established that the use of the
devices for accessing teaching and learning content by stu-
dents was considerably low. This compared unfavorably with
the considerable higher levels of utilization of the devices for
academic purposes. However, technologies are gaining con-
siderable acceptance as tools useful for academic purposes.
After interrogating the attitude of students towards mo-
bile technologies, the following conclusions were made:
first, students have accepted that mobile technologies are
easy to use, provide flexibility with learning experiences,
and is a strong boost to information technologies. However,
a sizeable number of students would prefer to use the tech-
nologies over other existing instructional technologies.

Recommendations

1) For effective adoption of mobile technologies in the
university, students must undergo capacity building pro-
grams, with a view of empowering them on the modali-
ties of making meaningful interaction with mobile based
learning management systems. Such training should be
frequent, with a view of building the confidence of stu-
dents on how the technologies can increase their duty
performance. The capacity building programs need be
developed so as to incorporate theories and models of
Technology Acceptance.

2) There is need to restructure educational sector policy
with a view of shifting its orientation from provision of
computer hardware to the provision of mobile computing.
Related to this there is need to address the following chal-
lenges that hinder effectively utilization of mobile tech-
nologies: affordability of smart handsets, screen sizes, size
of the keyboard, signal strength and service bandwidth.
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