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Abstract: Ownership and usage of mobile devices in online content access amongst today’s university students is rapidly growing.
The majority of university students nowadays are considering mobile devices as alternative solutions to solve computer shortages
in public universities when accessing online content. Limited computer laboratories, insufficient internet bandwidths, lack of
modern desktop computers that meet today’s student’s demands, lack of modern libraries, power blackouts, lack of standby power
generators, and lack of skilled manpower are some of the problems facing today’s Kenyan public university students. The study
used a descriptive survey methodology. Before commencement of data collection, the researcher obtained a research permit from
the National Commission for Science, Technology and Innovation board (NACOST]I). After acquiring a research permit, a sample
of 482 respondents was obtained using a simple random sampling technique. The purpose and data safety were explained to the
sampled respondents. The data collection process began by ensuring that all respondents voluntarily participated in the study.
Respondents' data were collected using online questionnaires designed using google docs and analyzed with IBM SPSS Statistics
v22 x64 data analysis software. The study found that the majority of students used mobile devices when accessing online educational
content. Basing the findings and results on how often a student accessed online educational content using a device, university
desktop computers reported an 18% usage, students' laptops reported 17%, and mobile devices reported a 65% usage level. Out of
the 404 students studied, 91.1% used smartphones, 4.2% tablets, 2.7% iPhones, and 0.2% IPad to access educational content online.
We conclude that mobile device usage amongst university students is a popular practice amongst our university students, this may
be due to their mobility nature and affordability.

IndexTerms - Mobile Devices, National Commission for Science, Technology and Innovation Board, Online Content
1. INTRODUCTION

Today’s smartphone device has been designed with numerous features that support multiple features over a single mobile
gadget. These features include connections to the public internet which facilitate access to email services, online content, video
calls, and web charts among many other services. Other extended features of a smartphone are direct compatibility with the
academic programs generated using computer application packages such as word documents, excel, PowerPoint, and pdf. These
features, therefore, make modern smartphones suitable for use by university students to complement their learning. According to a
study by the United States Agency for International Development [USAID] (2014), Many public Universities globally are facing
resource scarcity when it comes to supporting a high number of students joining public universities to pursue different careers.
These resources include limited computer laboratories, unreliable networks, insufficient internet bandwidths, lack of modern
desktop computers that support today’s student’s demands, modern libraries, standby power generators, and skilled manpower.

Today’s smartphone device has been designed with numerous features that support multiple features over a single mobile
gadget. These features include connections to the public internet which facilitate access to email services, online content, video
calls, and web charts among many other services. Other extended features of a smartphone are direct compatibility with the
academic programs generated using computer application packages such as word documents, excel, PowerPoint, and pdf. These
features, therefore, make modern smartphones suitable for use by university students to complement their learning. According to a
study by the United States Agency for International Development [USAID] (2014), Many public Universities globally are facing
resource scarcity when it comes to supporting a high number of students joining public universities to pursue different careers.

These resources include limited computer laboratories, unreliable networks, insufficient internet bandwidths, lack of
modern desktop computers that support today’s student’s demands, modern libraries, standby power generators, and skilled
manpower. In Kenya, universities are experiencing difficult times when dealing with volumes of students who are joining
universities every year to pursue different careers. Though public universities are investing a lot to improve universities' internet
and network infrastructures the increased demand has surpassed increasing numbers which has resulted in overstretching of the
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available resources. Many universities have turned to eLearning and distance learning as alternative modes of content delivery.
These modes are also facing numerous problems ranging from unskilled trainers and lecturers, lack of reliable internet bandwidth,
and insufficient content. According to a report by (Kashorda & Waema, 2014) an e-readiness survey report of 2013, recorded an
upward trend increase in internet bandwidth per 1000 students from 0.43 Mb/s to 4.1 Mb/s and a drop in the average unit cost.
Many university students considered university Internet speed to be slower than that of cyber cafes and internet services offered by
3G and 4G mobile phone internet service providers.

A lot has been done by the Kenyan government through various ministries to improve the status of public universities by
increasing funding and providing better frameworks. The rising student numbers are demanding an increase in manpower as well
as teaching resources, computer hardware, and software, this is not the case in many public universities in Kenya. Many universities
have done tremendous jobs to equip their computer laboratories and enhance staffs’ qualifications. This is witnessed by many
supports many teaching staffs are getting from their senior management both financially and morally when they enroll for further
studies. However, many universities are still straining to put up new computer laboratories, upgrading computer hardware with the
most current computers in the current markets, dealing with the low allocation of students-to-computers ratios, and limited WiFi
hotspots which lead to weak WiFi signal strength due to overcrowding of students, power blackout and many other problems. This
study also disclosed that the majority of students never owned laptops as it is not a requirement for new students joining public
universities for the first time. Many of these students were relying on their smartphones to perform their studies. A good example
is when a student downloads pdf materials and other electronic content using university WiFi to review later.

Some of the features of today’s smartphones that favor university students include internet connection through WiFi,
secondary memory storage for data, programs, and information, portability, and power charges storage. These features allow
students to get access to stored data and information and access internet services through WiFi connections available in the
universities. Smartphones are also portable as they are designed to fit in one’s pocket or inside handbags carried around by ladies
hence making them more preferred over other mobile devices like laptops, PDAs, tablets, and iPads. The capacity store charges
allow Smartphone users to operate the phone for long hours without the need of moving around with charging cables.

However, the digital divide is one of the greatest problems facing public universities in Kenya. High costs of mobile
handsets, poor network performance, lack of locally relevant content, poor digital literacy, and expensive internet connectivity
continue denying many university students access to online services and digital content both in Kenya and developing countries
across the globe. Lack of modern ICT infrastructures, insufficient internet bandwidth, unreliable internet connections, poor WiFi
access signals strength, and low laptop ownership amongst students affect learning in Kenyan public universities. From this, one
can attest that the majority of university students in public universities in Kenya mostly rely on their smartphones to access online
educational content. This paper also covers methodology, findings and discussions, and conclusion.

2.0 Review of Literature

Some of the findings from the previous studies on mobile phone usage are as:

Vaidya, A., Pathak, V., & Ajay, V. (2016) studied Mobile Phone Usage among Y outh and found out that most students used their
mobile devices for several activities. Out of 410 students studied the following was observed on mobile phone usage amongst the
students. This study revealed that the majority of students 52.08% used their mobile phones for social networking, 20.39% for
listening to music, 7.61% for just browsing, whilst 6.63% for playing games. 10.31% of respondents used their mobile phones to
perform more than one function. The findings further revealed that the majority of the respondents’ mobile phones 97.54% had
internet connections. Only 2.46% of the mobile phones had no internet connections. On mobile data usage, 33.58% reported data
usage of up to 1GB, 39.05% used data of between 1GB and 3GB, 19.40% of the students use data up to 3GB to 4 GB, and more
than 4 GB of data usage in case of 7.96% of students.

A study by Mayisela T (2016), further revealed that the majority of students who owned mobile devices or laptops had an
upper hand when interacting with courseware while those without had limited time to do so. Msungu A, Pius Mtega W, Mtega W,
(2012) study at the Sokoine University of Agriculture in Tanzania reported that 33.3% of studied students used their mobile devices
for downloading learning materials while 5.1% used their phones for recording academic work. Makokha, G. L., & Mutisya, D. N.
(2016), and Mayisela T (2016), studies highlighted the lack of laptops and computers among the students, poor internet connectivity
in the universities, and high costs of Internet installation as barriers that hid eLearning and content access.

Though many researchers across the world have carried out different research on eLearning and distance learning and
pointed out how mobile devices have facilitated access. Lack of personal computers and insufficient internet were pointed out as
barriers to accessing content which forced many learners to use their mobile devices. Among the students studied, the majority
indicated they used their mobile devices for social networking and attending to their personal life needs. Few students used their
mobile phones for learning and accessing educational content online. This study, therefore, studied mobile phone usage in accessing
online educational content in a Kenyan public university.

3.1 Methodology

The study used a descriptive survey methodology. A total of 482 respondents were studied across six faculties available at
the time of the study. A simple random sampling technique was used when picking respondents. Before the data collection process
started, a research permit was obtained from the National Commission for Science, Technology and Innovation board (NACOSTI).
For ethical reasons, the researcher ensured that the purpose of the research was well explained to the sampled Respondents and
ensured that all respondents voluntarily participated in answering online questionnaires without being forced to do so. Lastly,
respondents were assured that their responses would be dealt with confidentiality and no disclosure of their identities. Respondents’
data were collected using online questionnaires designed using google docs.

Out of the 482 sampled students 404 students fully completed the questionnaire and submitted their responses as directed;
this constituted a response rate of 83.8%. These responses were then downloaded into an excel document and coded accordingly.
Coded Data were analyzed using IBM SPSS Statistics v22 x64 data analysis software. Coded data on different variables were
analyzed independently and the result of the analysis was presented in table reports.
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4.0 Findings and Discussions
This section describes findings and discusses mobile devices used for accessing online educational content by university
students in Kenya.

4.1 Rating Usage of Electronic Devices Available for MMU Students

When determining the usage levels of students' devices, the research categorized three different electronic gadgets used by the
respondents when accessing online educational content. These gadgets were listed for the respondents to choose from a list. Basing
the finding results on how often a student accessed online educational content using a device, university desktop computers reported
78 responses, student-owned laptops reported 77 responses, and mobile devices reported 283 responses. When reviewing the results,
the following observations were recorded; access to university computers was only possible when students had sessions in the
computer laboratories or when the access are supervised by university staff. Many students at MMU do not own laptops or
computers and the majority of students who own mobile devices rely on them when accessing online content. Refer to figure 1 for
the findings.

Figure 1: Electronic Gadgets Used in Accessing Online Educational Content at MMU

Students Devices usage when accessing
educational contents online
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4.2 Summary of the Findings on Devices Usage
To determine how frequently a student used a device to access online content, the following was observed; 18% of students
used university desktops, 17% relied on their own laptops, and 65% depended on mobile devices.

Figure 2: Summary findings on devices usage

SUMMARY FINDINGS ON DEVICES USAGE
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4.3 Mobile Devices Used in Accessing Online Educational Content

On the types of smart mobile devices used by students when accessing online educational content in the university and
outside the university. The findings identified that majority of respondents 91.1% owned and relied on smartphones for access,
4.2% used tablets, 2.7% relied on iPhones and 0.2% of respondents used IPad. 1.2% of the respondents never owned either of the
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smart mobile devices, therefore could be considered to be relying on feature phones for their day-to-day communications. 0.5% of

respondents did not report either owning a smart device or not. See Tablel below for distribution details.

Tablel: Mobile Devices Types

Device Type Frequency % of Users
iPhone 11 2.7%
Smartphone 368 91.1%
IPad 1 0.2%
Tablet 17 4.2%
None 5 1.2%
Total 402 99.5%
Missing 2 0.5%

404 100%

4.4 Network Access Channels Usage Ratings by Respondents

When respondents were asked about internet connection channels used on accessing content online. From the network
channels available, the majority relied heavily on university WiFi which indicated 88% of usage. Wired networks available in
computer laboratories took the second stand with 48% and mobile phone data was the third post with 40%. This study found out
that many of the respondents actively used university WiFi during study times because this facility is only conveyed within a certain
radius. These students downloaded electronic content, that is, learning contents that are in pdf formats, videos, and other relevant
contents. The downloaded electronic contents were then stored by students in their devices to be accessed later when students are
offline. A lot of respondents never relied on the university wired network as it was available and limited to designated computer
laboratories and scheduled timetables. Mobile phone data was majorly used in the absence of the two. See Table 2 for details.

Table 2: Respondent’s Network Access Channels

Networks

Channels University Wired Network | University WiFi Mobile Phone Data
Scale No of Users Percent No of Users Percent No of Users Percent
Not Likely 198 49% 42 10% 234 58%
Likely 194 48% 354 88% 161 40%
Missing 12 3% 8 2% 9 2%
Total 404 100 404 100 404 100

4.5 University Internet Connections Rating
When students were asked to rate university Internet connections services 27.5% of their internet services as very unreliable
while 42.1% said it was unreliable. 26.5% of the respondents believed that their internet was reliable and only 3.0% said the internet
services were very reliable. 1.0% did not share their responses. In reference to students’ responses, university internet services are
termed as unreliable with 69.6%. This, therefore, justifies why a number of students preferred using mobile phone internet bundles
when accessing educational content online.
Table 3: Respondents’ University Internet Connections Services Rating

Scale Frequency Percent Valid Percent Cumulative Percent
Very unreliable 111 27.5 27.8 27.8

Unreliable 170 42.1 42.5 70.2

Reliable 107 26.5 26.8 97

Very reliable 12 3 3 100

Missing 4 0.9

Total 404 100

4.6 Internet Selection Among Students

Several factors were evaluated to determine what factor mattered for students when selecting a certain internet choice.
According to the findings (in Table 4), 66.6% of students preferred Flexible internet bundles, 58.7% depended on high speed on
uploads and downloads, 57.0% looked at Internet mobility whilst 55.9% relied on Easy access of mobile Internet bundles.
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Table 4: Student’s internet selection factors

Internet selection High speed on Flexible Internet Easy access of mobile | Internet

uploads and .
factors bundles Costs Internet bundles mobility

downloads

No of No of No of

0 0 0 0,

Scale Users %) No of Users %) Users %) Users )
Low 141 34.9 110 27.2 158 39.1 159 39.4
High 237 58.7 269 66.6 226 55.9 229 57
No response 26 6.4 25 6.2 20 5 16 4

404 100 404 100 404 100 404

4.7 Incentives On Mobile Data Bundles Purchases

Incentives refer to inducements or added rewards that are used to motivate a person to perform the desired action, (Oxford
Learners’ Dictionary). Businesses or Companies use incentives to attract consumers to their new investments or to popularize their
products, (Christiansen, H., C. Oman, and A. Charlton, 2003). Kenyan Mobile Phones Operators use various measures to attract
many consumers to their products.

These measures include more data on the low cost that last for a given period. A good example is “Tunukiwa Data
Bundles” offered by Safaricom to its consumers. Other incentives include free SMSs, free WhatsApp & Facebook, and free talk
time that MISPs offer to their consumers to retain them and encourage them to promote their business.

To identify how incentives influence purchasing of certain mobile phone internet data bundles, respondents were asked to
state whether they were influenced or not influenced by incentives that different Mobile Phone Internet Services Providers (MISPs)
offered when a person is deciding on which mobile data bundle plan to purchase from their preferred Providers of choice.

Out of 404 respondents, 381 respondents (94.3%) indicated that incentives influenced them in purchasing mobile data bundles of
choice, only 23 respondents (5.7%) reported that they were never influenced by incentives when deciding on a mobile data bundle
plan to purchase.

4.8 Distribution of Incentives That Influenced Respondents
Respondents were asked to identify incentives from a list that influenced purchase toward a particular data bundle plan.
These incentives were; free SMSs, free WhatsApp & Facebook, and free talk time. Respondents were also allowed to list other
incentives that were not listed. See Table 5 for details of the incentives.
Table 5: Respondents opinions on incentives toward mobile data purchase

Internet selection factors Yes No Missing Total
Free SMSs 61 343 0 404
WhatsApp & Facebook 315 84 5 404
Free Talk Time 83 321 0 404
Other Incentives 48 356 0 404

From the findings, the leading incentive that influenced the majority of respondents was WhatsApp and Facebook with
315 (78.0%) responses, followed by free talk time with 83 (20.5%) responses, "free SMSs" is positioned third with 61 (15.1%)
responses other incentives came last with 48 (11.9%) responses.

Other incentives included free YouTube (8) responses, additional "free data bundles" (10) responses, free night data
bundles (3) responses, “Storo Bonuses” (1) response, Free Instagram (1) response, double data bundles (4) response, free Unlimited
modem offers (1) response, power hour bundle (for example of “Tunukiwa Internet”) (2) responses, cheaper bundles limited to
time (1) response, free extra bundle (4) responses, more mobile data for less (3) response, unlimited Internet bundles with no
expire (2) response.

4.9 Respondents’ Mobile Data Bundles Plans

Respondents were asked to identify data bundle plans that they relied on when accessing content online. These data plans
were categorized into three tariffs; daily, weekly and monthly. The study revealed that the majority of respondents relied on a daily
data plan with a 52.7% representation, 34.9% preferred using a weekly data bundle plan whilst 12.4% of the total respondents’ used
monthly data bundle plans. Data bundle plans were assessed based on cost, data capacity (measured in MBs and GBs), and data
expiration.
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Table 6 Frequency Distributions on Mobile Data Plan usage

Data bundle plan  |Frequency % of Users
Daily 213 52.7%
Weekly 141 34.9%
Monthly 50 12.4%
Total 404 100.0%

4.10 Type of mobile phone ISP used

Three major mobile phone services providers’ companies were evaluated. The researcher wanted to identify which
provider amongst them was preferred by the students. These providers were Safaricom Limited, Airtel Networks Kenya Ltd, and
Telkom Kenya Ltd. From the study, Safaricom Limited registered the highest number of Internet users of 44.8% who used their
internet services very often when accessing online educational content. Airtel Networks Kenya Ltd followed with a 16.6% usage
level. Telkom Kenya Itd took the third stand with an 11.1% usage level. On non-usage, Safaricom Limited registered the lowest
number of users at 9.9%. Safaricom was followed by Airtel with 23.5% and Telkom Kenya positioned last with 30.7% responses.
Refer to Table 7 for the report on the findings.

Table 7: Rating of Mobile Data Internet Service Usage

MISP Usage Level Safaricom Limited Airtel Telkom Kenya
Scale f. (%) f. (%) f. (%)
Never 40 9.9% 95 23.5% 124 30.7%
Moderate 42 104 64 15.8 72 17.8
Often 91 22.5 73 18.1 65 16.1
Quite Often 48 11.9 61 15.1 49 12.1
Very Often 181 44.8% 67 16.6% 45 11.1%
Total 362 89.6 265 65.6 231 57.1
System 2 0.5 44 10.9 49 121
404 100 404 100 404 100

4.11 Discussions of The Findings

This is a unique case of Kenyan public universities. As a result of the study, very few students’ own laptops. The majority
of students owned and used mobile devices when accessing online content. Many public university students majorly rely on online
resources to support their learning at the university. It’s important to note that public university students are drawn from different
backgrounds i.e. stable families, middle-sustaining families, and poor families where many of these students cannot afford to own
personal computers, laptops, or mobile devices like tablets and IPads. These devices are very useful in today’s learning as they are
designed with many features that support today’s students' learning demands. Since personal laptops and computers are not
mandatory requirements for students joining public universities, the majority of students who do not own these devices mostly rely
on universities’ computers available in Computer laboratories. Access to universities’ computer laboratories are only restricted to
working office hours. This, therefore, denies access to students at night, during weekends, and on public holidays.

Since the majority of students don’t own laptops, the majority rely on their mobile devices to access online resources when
working on assignments and for their personal studies to complement their studies, this, therefore, speaks loud why many of the
studied students used their mobile devices when accessing online educational contents. One of the most common mobile devices
used by the majority of students was the smartphone. Only a few of the students owned and used other mobile devices.

5.1 Conclusion

It is evident that the majority of students have embraced the use of technology in learning. This has been demonstrated by
the high numbers of students who used their mobile devices when accessing online educational contents. Mobile devices were
mostly preferred as a tool for content access due to their mobility nature and affordability. Though mobile devices were used when
accessing content online, many students only preferred using mobile data bundles to access different services from the internet
during holidays, weekends and at night and when they are away from university internet facilities. During normal study times, many
students use university WiFi to access content online. Mobile devices were mostly preferred by students as they allowed students
to download online educational contents using university WiFi and store these contents for later use.

5.2 Recommendations

It is recommended that in order to improve online educational content access in our universities the following may be
considered. First, there is a need for university management to invest more in the university's computer laboratories. These computer
laboratories need to be well equipped with more desktop computers that meet today’s student demands. Second, universities'
management needs to improve more on internet access technologies especially universities WiFi which many students rely on when
accessing online educational content. Third, the Kenyan government in conjunction with Telecommunication Companies may
provide customized Internet data bundles to its students to embrace online learning. Lastly, to encourage more students’ laptops
ownership university management may consult with different companies that manufacture laptops to provide affordable laptops to
parents and students with provisions such as “lipa mdogo mdogo” for students who cannot manage one pay off. The university's
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management must also ensure that there are plenty of WiFi hotspots and power ports within the universities for students to access
online educational content with ease.
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