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ABSTRACT

Mobile technology has gained increased focus in academic circles as a way of enabling
learning that is not confined to time and place. As the benefits of mobile learning
(mLearning) are being clarified so too will researchers need to understand the determinants of
its adoption by the end user. The adoption of mobile technology for teaching and learning
largely depends on whether learners believe that it fits in their particular learning needs.
However, despite the interest and the potential of mobile learning, researchers have a limited
knowledge of the factors that may influence learner adoption. Investigating learner adoption
of mobile learning is an essential issue in the expansion of mLearning. This research explores
learner behaviour, technology use and adoption of mobile learning among trainees in the
mHealth training programme. This study based its unit of analysis on the mHealth
programme run by Amref Health Africa in Kenya. The study objectives were to determine
the influence of learner characteristics, self-efficacy, attitude, technology use on adoption of
mLearning. The study adopted a mixed methods research approach. This involved combining
of qualitative and quantitative data in the study. The study was guided by the pragmatism
paradigm. This paradigm was selected because it applies to mixed methods arguing that
inquirers draw liberally from both quantitative and qualitative assumptions when they engage
in the research. The target population of the study was the 3081 trainees of the two phases of
mHealth programme. To achieve the expected threshold for a sample size, the researcher
draws the sample size using the formula suggested by Yamane (1967) for calculating sample
sizes. A 95% confidence level and P = 0.5 are assumed for the equation n = N/1 + N(e)?.
The application of this formula yielded a sample of 354 for this study. The data was collected
from six counties of the thirteen counties where the mHealth programme took place stratified
as follows; urban (Nairobi and Kisumu) rural (Kakamega and Kitui) nomadic (Kajiado, and
Samburu). The data was collected using by questionnaires, focused group discussions and
interviews. The instruments were piloted and Cronbach's Alpha (o) used to test for internal
consistency. The instruments were found to be reliable with a reliability index above .70.
Validity of the instruments was checked by the supervisors and other research experts at the
ODeL campus of the University of Nairobi. Both inferential and descriptive statistics were
used for data analysis. Frequencies, percentages, means and standard deviations were used to
describe key variable outcomes while regression analysis and Pearson correlation was
conducted to test the hypothesis. The qualitative data was interpreted and presented
thematically. The results showed that age and gender did not have a significant influence on
adoption of mLearning while level of education, work experience and period of exposure to
mLearning all influenced adoption. Overall, learner self-efficacy, attitude, behavioural
intention and technology use had a positive and significant influence on adoption of mobile
learning. Institutional factors were also found to have a significant influence on adoption of
mLearning. The study concludes that adoption of mLearning is best influenced by collective
determinants other than isolated determinants. The findings of this study are useful in
providing guidance to mLearning content developers, researchers, practitioners and educators
for designing mLearning courses that are learner friendly and thus may lead to higher
adoption. The study recommends that institutions wishing to offer mLearning need to ensure
that their mobile learning solutions address the determinants of adoption collectively for
better results in adoption of mLearning.

XVi



CHAPTER ONE

INTRODUCTION

1.1 Background to the Study

Education has undergone a major paradigm shift due to integration of Information and
Communication Technology (ICT) in teaching and learning Obiadazie (2014). Emerging
global developments open up opportunities for educationists to design and implement
teaching learning content based on mobile technologies (Rahamat, Shah, Din & Aziz, 2017).
Mobile technology is an integral part of everyday life and has transformed the way
individuals interact with each other and with their social-economic environment (Taleb &
Sohrabi, 2012). The utilization of mobile technology is extensive within the areas of business
and finance such as mobile commerce (m-commerce), mobile banking (m-banking) (Bankole,
Bankole & Brown, 2011), medicine and mobile health (mHealth) (Doyle 2014; Chang,
Ghose, Littman-Quinn, Anolik, Kyer, Mazhani, & Kovarik, 2012) and in education mobile

learning (mLearning) (Gonzalez, Martin, Llamas, Martinez, Vegas, & Hernandez, 2017).

Consistent with the advancement of technological innovation, eLearning methods have
evolved and are transforming instructional design for efficient and effective teaching and
learning. Education technology has also adopted connectivity pedagogy (Anderson, 2011).
Moreover, mobile learning is one of the medium for this pedagogy which is an integral part
of Open Distance and eLearning (ODeL). Notably, mobile phones are personalised gadgets;
therefore, the characteristics of the end user are paramount in their adoption. For mLearning,
Learners’ characteristics have an impact of learners’ adoption and use of technology

(Laukkanen & Pasanen 2008; Pollara, & Broussard, 2011).



Mobile learning presents unique educational benefits that initiate a kind of highly situated,
personal, and collaborative learner-centred environment (Kukulska-Hulme, 2009; Cavus &
Ibrahim 2009). Indeed, mLearning has changed the way learners access content as well as
revolutionised how learners interact with one another and with the facilitators (Cavus &

Ibrahim, 2009).

The current study is premised on the high penetration rates of mobile telephony in Africa and
Kenya in particular which stood at 83.9% in 2015 (Communications Authority of Kenya
2015). There is need to leverage on this new technology across the key economic sectors
including education. According to the World Bank, (2012) individuals in East Africa have
better access to mobile telephony in comparison with bank accounts, clean water or even
electricity. The acceptance of mobile devices makes them appropriate for use in educational
contexts (Negas & Ramos 2011; Jeng, Wu, Huang, Tan, & Yang 2010). While the fast
growth in the number of mobile devices has allowed learning institutions to start exploring
their use, their adoption for teaching and learning is not expansive (Wang Wu & Wang,.2009;

Cheon, Lee, Crooks & Song 2012).

The advent of mLearning hence, has presented a podium for learning institutions to improve
teaching and learning by integrating mLearning (Mtebe & Raisamo, 2014). In Kenya, the
number of mobile users has continually increased across the country (Oluoch and Oboko,
2012). Moreover, Vosloo, (2012) and Mtebe and Raisamo, (2014) argue that mobile
telephony is high. However they argue that the leverage from the mobile devices for

mLearning is low.



Nonetheless, Wu, Wu, Chen, Kao, Lin and Huang (2012), indicate that there are encouraging
results in application of mLearning in education observing that 86% of the 164 mLearning
studies they evaluated, show positive outcomes in general. Park et al. (2012) assert that,
there is an agreement that mLearning brings new prospects that can improve the learning
process. The current study examines some of the learner determinants of adoption of
mLearning including; Learner characteristics, self-efficacy, attitude, behavioural intention,
technology use and institutional factors. This have also been studied by other researchers in
different contexts. Learner characteristics (Elogie, 2015; Al-Ghaith, Sanzogni & Sandhu,
2010), self-efficacy (Schunk, 2008; Mahat, 2012), attitude, (Zhao & Cziko, 2011; Al-Fahad,
2009) behavioural intention, Kim and Kim (2012) technology use (Henderson & Yeow,

2012) and institutional factors (Franklin & Peng, 2008).

1.1.1 Learner Characteristics and Adoption of mLearning

Pappas, Mikalef, & Giannakos (2016) indicate that characteristics refer to learners’ gender,
age, and level of education. Elogie (2015) extend the characteristics in addition to those
mentioned by Pappas et al. to include; educational experience and experience with
Information and Communication Technology (ICT) used for educational purpose. Learner
characteristics have an impact on the possibility of learners adopting a technology to support
their studies (Al-Ghaith, Sanzogni & Sandhu, 2010; Adegbija, & Bola 2015). It is thus,
imperative that instructional designers understand learner characteristics in order to develop
content based on the level and learning environment of the beginner. The appropriate
pedagogical approaches for mLearning should be selected based on learner characteristics

(Ozdamli, 2012).



End users’ characteristics including previous experience have been identified as important
factors in technology adoption theories and have also been examined widely as moderators of
the relationship between the various antecedents of adoption (Pappas, Mikalef & Giannakos

2016).

Although there is a general agreement that learner characteristics are likely to influence the
adoption of a technology there exist, conflicting evidence with regard to the nature of
influence (Pappas et al. 2016; Elogie, 2015). For example, a research carried out by Padachi,
Rojid, & Seetanah (2008) revealed that there were no significant differences between

technology adopters and non-adopters in terms of demographic variables.

1.1.2 Learner Self-efficacy and Mobile Learning Adoption

The second variable in this study is learner self-efficacy. The use of mobile phones in the
mLearning environment is either enabled or constrained by the learner self-efficacy (Koole,
2009). Learner self-efficacy therefore becomes a critical determinant in the acceptance and
subsequent adoption of Information and Communication Technology (ICT) including
mLearning (Kenny et al., 2012; Mahat, 2012). Learner self-efficacy is an individual’s
judgment of their capability to organize and perform a course of action necessary to perform
a chosen task efficiently (Schunk, 2008; Mahat, 2012). It relates to the way individuals
determine the choices they make regarding the effort, perseverance and anxiety they
experience when engaged with a particular task (Usher & Pajares, 2008). In the current study

we define self-efficacy as the learner’s ability to competently utilize the mLearning platform.

The association between self-efficacy, and adoption of mLearning has been identified

researchers such as Lu and Viehland (2008), and Kenny, Park, Van Neste-Kenny, and



Burton, (2010). In their study, Lu and Viehland (2008) identify mobile self-efficacy as having
the highest ranking compared to other factors related to students’ acceptance of mLearning. A
cross-sectional study by Kenny, et al., (2010) conducted among nursing students and staff
showed that the respondents had a very high level of mobile self-efficacy thus the acceptance
of its use. On the other hand, the study by Tsai, Tsai, and Hwang (2010) showed that learners
have a positive self-efficacy of using Personal Digital Assistants (PDAS) in a ubiquitous
learning context. These studies all point to the significance of the learners’ self-efficacy in the

adoption technology.

While significant research exists on learners’ self-efficacy concerning computer technology
and online learning (Kao & Tsai, 2009; Koh & Frick, 2009; Liang & Wu, 2010), it does not
seem to have been examined in detail in mobile learning situations. Furthermore, Claggett &
Goodhue, (2011) and Moos & Azevedo, (2009) allude to the importance for researchers to

examine self-efficacy in order to inform the implementation of mLearning .

1.1.3 Learner Attitude and Mobile Learning Adoption

The next variable is learner attitude. Learner attitudes are a key feature of learner usage and
adoption of technology. Learner attitude towards mobile learning (mLearning) is an essential
consideration for successful adoption of the mobile learning process. It is an integral concern
in learning environments and should include learner psychological conditions such as
attitudes (Hwang, Shi, & Chu, 2011; Al-Fahad ,2009; Traxler, 2013). Indeed, learner attitude
has been identified as a critical determinant of technology adoption in eLearning courses
(Al-Adwan, Al-Adwan & Smedley 2013; Hussein, 2017) and in use of social software

(Ahmed, Kamal, Nik Suryani & Tunku ,2011).


http://www.sciencedirect.com/science/article/pii/S1877050917302181#%21

Learner attitude is a key feature to usage and adoption of technology in teaching and
learning . Therefore, users’ attitudes play a critical role in acceptance or rejection of a
learning technology (Almasri ,2014). Learner attitude has also been found to relate to
learner performance and has substantial influence on technology-based adoption (Zhao &

Cziko, 2011; Al-Fahad, 2009).

In general, it is important to examine user attitude towards the usage of any technology prior
to the development learning platforms (Al-Emran & Shaalan, 2015). Researchers, such as
Al-Fahad (2009); Bechrakis, Gialamas, and Barkatsas (2011) established that learners who
have favourable attitudes towards using mobile devices for educational purposes are likely to
adopt mobile devices to study. Fozdar and Kumar (2007) in a study on learners’ attitudes
towards the effectiveness of mobile learning found that delivering education using the
mobile phone could be useful in enhancing retention rates. This is because mobile phones

expand the teaching learning system.

Attitude affecting usage of computers, the internet and mobile phones has been measured by
several studies (Liu, Han, & Li 2010; Teo et al.; 2008; Tai & Ting, 2011). However, studies
from different contexts on learners’ attitudes towards the use of mLearning have produced
dissimilar results. For example , Khaddage and Knezek (2013) indicated that in the United
States of America, learners were more positive towards the use of mLearning technology in
comparison to learners in the United Arab Emirates. Our study sought to establish the learner

attitudes towards mLearning in the Kenyan context among health care trainees.



1.1.4 Behavioural Intention and Mobile Learning Adoption

The fourth variable for this study is behavioural intention. Behavioural intention to adopt
mLearning is the learners’ internal desire to use mobile technology. For instance, Kim and
Kim (2012) reported a positive relationship between users’ intention to use and their actual
use of mobile services. However, the accessibility of mobile technologies is not a guarantee
of their adoption for teaching and learning (Kukulska-Hulme, 2007). Liu, et al. (2010)
contend that, the success of mobile learning depends on human factors in the use of mobile

devices.

However, because it is virtually difficult to measure actual adoption, many studies have used
intention as a proxy for actual usage to investigate diffusion of an innovation (Shin, 2011).
Research investigating the factors impacting on user behaviour and mobile adoption is
therefore limited (Kim & Kim 2008). This research aims fill this void by investigating the
factors that influence the behavioural intention of the adoption of Mobile Technology in

health education.

This study used the Unified Theory of Acceptance and Use of Technology (UTAUT), which
was developed by Venkatesh et al. (2003). The model was designed through an evaluation
and consolidation of the concepts of eight models that had been used to elucidate Information
System (IS) usage behaviour. The theory is premised on four constructs which include
performance expectancy, effort expectancy, social influence and facilitating conditions. Al-
Hujran et al. (2014) contend that the constructs are direct determinants of usage of any

technology.



The UTAUT theory has been used to explain the factors affecting the adoption of different
technologies such as mobile services and devices adoption (Al-Hujran & Migdadi, 2013; e-
government adoption (Al Awadhi & Morris, 2008; Gupta et al. 2008), and rarely in the
mLearning context (Wang et al. 2009). However, as UTAUT was originally developed to
explain employee technology acceptance and use in the organizational context, it is important
to explore how it can be extended to other contexts such as mLearning where the use of

technology is voluntary (Venkatesh et al. 2012).

1.1.5 Technology Use and Mobile Learning Adoption

The fifth variable for the study is technology use. The type of technology being used to
deliver learning impacts end user adoption of that technology (Henderson & Yeow, 2012).
Despite numerous opportunities offered by mobile learning in education, it is not without
technology related challenges. For example, Aderinoye, Ojokheta and Olojede (2007) and
Croop, (2009) contend that device related factors such as battery life, cost and access to
internet affect end user adoption While mLearning offers increased flexibility, learners may
be constrained by small screen sizes, limited input and output capabilities, weak processing

power, and limited memory (Wang. Wu & Wang, 2009).

Other major barriers, relate to the personal nature of mobile devices. Many foresee challenges
associated with creating content (Liu, Han, & Li, 2010; Vosloo, 2012). However,
advancements in technology, an increase in smartphone ownership in combination with a
decrease in cost, are quickly eliminating this concern. Others argue that the personal nature of
mobile devices may hinder collaboration by isolating users from meaningful social
interactions (Kukulska-hulme, 2007; Dieterle et al., 2007). There are still significant

challenges of scale, sustainability, inclusion and equity in all their different forms in the



future, and of context and personalization in all their possibilities, of blending with other
established and emerging educational technologies and of tracking the changes in technology

(Traxler, 2009).

Choosing the appropriate platform is another difficulty facing course developers. If an
institution decides to produce materials for one type of phone such as the iPhone, students
without this type of phone must either purchase the specified device and mode of
connectivity for it or opt out. Purchasing specific devices for students or expecting them to
have specific devices is simply not fiscally realistic for most public institutions (Caudill,

2007).

Clearly, the presence and accessibility of mobile technologies do not guarantee their full
potential will be realized in educational contexts (Liu et al. 2010). It should be noted that, the
success of mobile learning depends on human factors in the use of mobile devices (Kukulska-

hulme, 2007).

1.1.6 Institutional Factors and Mobile Learning Adoption

Institutional factors are critical in improving learners’ attributes. Indeed, the need for
institutional technical support in mobile learning is emphasised in literature (Franklin &
Peng, 2008). Indeed, according to Plomp, Anderson, Law, & Quale, (2009) access to ICT
infrastructure is an essential condition for successful integration of ICT in education.
Notably, effective adoption and integration of ICT into teaching and learning depends mainly

on the availability and accessibility of ICT resources including hardware, software.



An individual’s adoption of innovation not only depends on individual attitudes but also on
organizational policies, approaches and actions. Organizations need to provide facilitating
conditions, which include the extent and type of support provided to individuals that would
influence their use of innovation. Facilitating conditions are believed to include the
availability of training and provision of support. Organizational factors include; training,
managerial support, and incentives. Organizational influences can motivate employees to

adopt an innovation (Lewicka, 2011).

The mobile learning platforms is also critical in establishing whether mLearning is adopted
by the end user. Tondeur, Valcke, and van Braak, (2008) argue that access to software and
hardware is as imperative as is the use of appropriate programmes to support teaching and
learning. Access to appropriate technology means that the user is able to get proper utilization
of the technology (Friedhoff, 2008). Institutional support in provision of the infrastructure is
therefore, an important aspect of mobile learning adoption. Indeed, Trinder (2012) contend

that the for mLearning to thrive, institutional support for the associated technology is critical.

1.1.7 Mobile Learning Adoption

Mobile learning adoption refers to learner's acceptance and use of mobile telephony as a
learning technology. It is learning accomplished with the use of small, portable computing
devices McConatha and Praul (2008). Mobile devices allow learners to more easily carry
reference and communication tools with them into real-world environments. This flexibility
permits frequent dialogue with experts and peers, just-in-time retrieval of information,
documentation of personal experiences, and integration of course-based knowledge into
aspects of the learners' daily lives-all permitting learners to receive feedback and assess their

progress (Koole, 2010).
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Several studies reported both competence and ease in using the devices and performing the
learning tasks as indicators of adoption (Hsu, and Lin, 2008). Cavus and Ibrahim, (2009) and
Al-Fahad, (2009) contend that using mobile devices for learning was convenient and allowed
learning to be flexible because of the movability and convenience linked to mobile
applications. Additionally, student perceptions of mobile learning were reported as positive

indicators of adoption (Al-Fahad 2009; Wang 2009; Cavus & Uzunboylu, 2009;)

Other studies have shown positive outcomes in the utilization of mobile learning technologies
in education and specifically in healthcare education. Kenny et al. (2009) suggest that mobile
learning is in particular, promising for health care professionals who are finalising their
practical in remote communities. This is because their supervisors can monitor their progress
using mobile devices. In such cases, learners could have access to a variety of tools including

reference guides and medical experts

1.1.8 Amref Health Africa mHealth Programme

The Health Enablement and Learning Platform (HELP) project is one of the projects within
the mHealth programme under the Amrefs’ Directorate of Capacity Building. Amref Health
Africa is an international African organization that was founded in 1957 and is headquartered
in Nairobi, Kenya with country offices in Eastern, Southern and Western African regions.
The project is a joint initiative of Amref Health Africa, Accenture Foundation, Safaricom, M-
Pesa Foundation and Mezzanine. The mobile learning solution was deployed via the user
phones (majority being basic mobile phones) and contains key health messages required by
Community Health Volunteers (CHVS) in improving their knowledge on their roles and

responsibilities in order to improve the health status of the communities they serve. These

11



key messages are delivered via SMS and Interactive Voice Recordings (IVR) over the
safaricom network. The goal of the project was to deliver an integrated mobile learning and
community health services platform to empower, train and motivate community health

volunteers.

The HELP project provided Ministry of Health-approved training content to CHWS, using a
mobile learning methodology on basic mobile technologies that allowed all health workers
access to learning opportunities and enablement tools. This complemented initial face to face
training, enabling CHWs to learn at their own pace and with their own mobile devices whilst
in the community, providing for both the interpersonal and community aspects of learning
while the reach and continuity of mobile-based learning. At the conclusion of the project, the
completion rate was 80%, and CHW feedback was very positive. Phase Il build on the
foundational work completed in Phase I, and scaled up the mobile training from 318 to 3081
CHVs and 60 Community Health Extension Workers (CHEWS) in three different geographic
settings (nomadic, rural and urban across thirteen counties) in a two-year period starting

September 2014 to August 2016 (Amref Health Africa 2015).

1.2 Statement of the Problem

Distance education has continued to open up new approaches of reaching learners which
include mLearning. mLearning has the prospect of enabling learners to integrate learning
activities into their everyday lives. The usage of portable devices for learning opens up
opportunities for those who may otherwise not access education due to separation from
learning institutions in both time and space (Umoru and Okeke, 2012; Yordanova, 2007).
Moreover, mLearning brings innovative approaches and expands the learning process (Park

Nam & Cha, 2012; Kalinic Arsovski, Arsovski & Rankovic 2014).
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Mobile devices infuse our daily lives, providing unparalleled access to communication and
information. As the power, functionality and affordability of these devices increase, so does
their potential to support learning in new ways. Innovative mobile learning initiatives from
around the globe have highlighted this potential (Fritschi & Wolf, 2012; Lugo & Schurmann,
2012). However, the adoption of mobile learning technologies to augment the learning
process is still not widespread in spite of its potential (Vosloo, 2012; Mtebe and Raisamo,
2014; El-Hussein & Cronje, 2010). There is therefore, need for first hand research to
investigate why adoption of mobile learning technologies in education is still not widespread.
Lu and Viehland, (2008) and Mtebe and Raisamo, (2014) have pointed at the need to initiate
a stream of research that examines the adoption of mLearning applications specifically at this

early stage in its development.

The integration of technology in teaching and learning has grown as educators continue to
establish ways of expanding opportunities for the learners (Collins, & Halverson, 2010;
Kukulska-Hulme, & Shield, 2008). Nevertheless, investing in new technology is not only
expensive but also time consuming (Birch & Burnett, 2009). The cost is even higher when
the learners, who are the end users resist the new technology (Birch & Burnett, 2009; De Wit,
Heerwegh, & Verhoeven, 2012). Consequently, it is important to establish user adoption
when planning for new technology such as mLearning (Kim, Chan, & Gupta 2007; Wu,
Wang, & Lin, 2007). Existing research on adoption of technology provide meaningful
insights for introduction of mLearning, however, the findings may be too general for
mLearning instructional designers (Akour, 2009; Uzunboylu & Ozdamli, 2011).
Extrapolations from previous research with a different focus will however, provide

precedents that are useful in this study.

13



Various aspects of adoption of Information and Communication Technology (ICT) in
teaching and learning have been studied in Kenya; Gakuu (2006) studied the adoption of ICT
in distance education among lecturers at the university, Keiyoro (2010), investigated the ICT
adoption in science education at secondary school level. Mulwa (2010) on the other hand,
focused on institutional and technological factors influencing adoption at the secondary
school level. However, although the aforementioned studies were conducted in Kenya, and
are related to adoption of technology, none of these studies specifically explored end user
adoption of mobile learning. This is one of the gaps in research that the current study seeks to
fill. Moreover, in spite of the wide spread usage of mobile telephony in health care service
delivery there is limited evidence of what works, how, and in what contexts. The evidence for
what works or does not in mHealth is yet to be vigorously assessed and established (Lester,
Ritvo, Mills, et al. 2010; Cain, & Gradisar, 2010). This gap also contributed to the choice of

the current study whose unit of analysis are community health trainees.

Having an understanding of the determinants of the end users’ acceptance of mLearning is
important. This is because one cannot realize the full potential of new technology if it has not
been accepted by the end users. This study therefore, seeks to establish learner determinants
of mLearning adoption. The current study will seek to answer question on the influence of
learner characteristics, behaviour and technology use on adoption of mLearning. In effect, the

study will address the gap in research on end user adoption of mLearning in Kenya.

1.3 Purpose of the Study
The main purpose of the study was to examine learner characteristics, learner behaviour,

technology use and adoption of mobile learning among community health trainees for the
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mHealth training programme by Amref Health Africa in Kenya. The study places emphasis

on learner characteristics, behaviour including learner self-efficacy and attitudes, technology

use as well as the institutional factors in order to find out the extent to which community

health workers are ready to adopt mobile learning technologies.

1.4 Objectives of the Study

The study was guided by the following objectives:

Vi.

Vii.

viii.

To assess effect of learner characteristics on adoption of mLearning for the
mHealth community health training programme in Kenya.

To determine the effect of learner self-efficacy on adoption of mLearning for the
mHealth community health training programme in Kenya.

To evaluate the effect of learner attitudes on adoption of mLearning for the
mHealth community health training programme in Kenya.

To establish the effect of learner behavioural intention on adoption of mLearning
for the mHealth community health training programme in Kenya.

To determine the effect of technology use on the adoption of mLearning for the
mHealth community health training programme in Kenya.

To evaluate the effect of institutional factors on adoption of mLearning for the
mHealth community health training programme in Kenya.

To determine the effect of combined learner characteristics, self-efficacy, learner
attitude, behaviour intention and technology use on adoption of mLearning for the
mHealth community health training programme in Kenya.

To determine the moderating influence of institutional factors on the effect of

learner characteristics, self-efficacy, learner attitude, behaviour intention and
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technology use on adoption of mLearning for the mHealth community health

training programme in Kenya.

1.5 Research Questions

The study was guided by the following research questions:

i) How does the learner characteristics affect adoption of mLearning for the mHealth
community health training programme in Kenya?

i) How does the learner self-efficacy affect adoption of mLearning for the mHealth
community health training programme in Kenya?

iii) How does the learner attitude affect adoption of mLearning for the mHealth
community health training programme in Kenya?

iv) How does learner behavioural intention affect adoption of mLearning for the
mHealth community health training programme in Kenya?

v) How does technology use affect adoption of mLearning for the Amref the
mHealth community health training programme in Kenya?

vi) How do institutional factors affect adoption of mlLearning for the mHealth
community health training programme in Kenya?

vii) What is the combimed effect of learner characteristics, self-efficacy, learner
attitude, behaviour intention and technology use on adoption of mLearning for the
mHealth community health training programme in Kenya?

viii)  What is the moderating influence of institutional factors on the effect of
learner characteristics, self-efficacy, learner attitude, behaviour intention and
technology use on adoption of mLearning for the mHealth community health

training programme in Kenya?
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1.6 Research Hypotheses

The study was guided by the following hypotheses;

Hil:Learner characteristics have a significant effect on adoption of mLearning for the
mHealth community health training programme in Kenya.

Hi2: Learner self-efficacy has a significant effect on adoption of mLearning for the mHealth
community health training programme in Kenya.

Hi3: Learner attitude has a significant effect on adoption of mLearning for the mHealth
community health training programme in Kenya.

Hi4: Learner behavioural intention has a significant effect on adoption of mLearning for the
mHealth community health training programme in Kenya.

Hi5: Technology use has a significant effect on adoption of mLearning for the mHealth
community health training programme in Kenya.

H16: Institutional factors have a significant effect on adoption of mLearning for the mHealth
community health training programme in Kenya.

Hi7: The combined influence of learner characteristics, self-efficacy, learner attitude,
behaviour intention and technology use have a significant effect on adoption of
mLearning for the mHealth community health training programme in Kenya.

Hi8: The moderating effect of institutional factors on the relationship between learner
characteristics, self-efficacy, learner attitude, behaviour intention and technology use
have a significant effect on adoption of mLearning for the mHealth community health

training programme in Kenya.
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1.7 Significance of the Study
The findings from this research are expected to expand the existing body of knowledge on
mLearning by providing empirical evidence on the influence of learner behaviour, technology

use and technology use on learner adoption of mLearning.

It is envisaged that the results of the current study will inform the up scaling of the current
mHealth initiatives in the health sector. By identifying the determinants of learner acceptance
of mLearning, content developers, instructional designers and mLearning platform designers
will identify important behavioural and technology related factors that determine learner
adoption of mLearning. The findings of this study are expected to help improve future

mLearning programmes.

The research will benefit educational institutions offering programmes by Open and Distance
and eLearning (ODeL). Studying the factors influencing of adoption of mLearning in the
health care training for community health trainees programme in Kenya will provide
information that could inform ODeL to include mLearning across the education sector in
general. By providing information on factors influencing adoption of mLearning, the study
will help inform such institutions by identifying possible pitfalls and successes in initiating
mLearning programmes. It is hoped that the findings of this study will also inform mLearning
instructional designers and implementing faculty to design mLearning platforms and content

that is acceptable to learners.

This research provides university administrators and educators with an understanding on the

factors that influence student acceptance of mobile learning and the capability to build
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strategies and policies that incorporate these factors into planning and design phases of

mobile learning system implementations.

It is hoped that the results of the study will benefit educationists, eLearning experts, and
institutions offering ODeL programmes and mLearning content developers in identify
possible gaps in current programme. Such institutions may find the recommendations of the
current study useful. It is also expected that the finding of this study will help inform policy
makers in the field of education in general and health education as they formulate appropriate
policy to guide successful implementation of mLearning. The study is expected to inform
policy makers of the effectiveness of the current efforts in integrating mobile learning in
health education. This research will be valuable to researchers interested in mLearning as it
aims at filling the gap in research on integration of mLearning in health education. It is hoped
that the findings can be generalised and applied to inform adoption of mobile learning across

institutions of learning.

1.8 Scope of the Study

This study focused on learner behaviour, technology use and adoption of mobile learning for
the mHealth community health training programme by Amref Health Africa in Kenya. The
study sampled Community Health Workers (CHWSs) (renamed Community Health
Volunteers-CHVs) who have taken part in the mHealth programme across three counties. The
study was conducted in six counties stratified into Urban (Nairobi and Kisumu), rural (Kitui
and Kakamega), nomadic (Samburu and Kajiado). The classification of the counties was
predetermined by the project and therefore, the study could only be conducted in locations

where trainees participated in mLearning.
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1.9 Limitations of the Study

The anticipated limitations to this study included accessing the Community Health
Volunteers. The effect of this limitation was mitigated by using training records available in
Amref Health Africa as well as use of the snowballing method to access the beneficiaries of
the mHealth programmes. The contacts of the County Focal Persons for Community Health
Strategy were also useful in providing information on county community health forums for

the CHVs.

1.10 Assumptions of the Study

The study was based on the assumption that the respondents sampled for the study would
cooperate and provide honest and objective information on the learner behaviour and
technology use in adoption of mLearning. The study was also premised on the assumption
that the selected mHealth programme is adequate to provide information for the current
study. It was also assumed that the results of the current study would be generalizable and

could be used to inform mLearning adoption in other sectors of education.

1.11 Definition of Significant Terms Used in the Study

Adoption of mobile learning Refers to the learners’ acceptance of mobile learning
platform. Adoption in this study is seen as a continuum.

Behavioural Intention Behavioural intention is a subset of learner behaviour that
refers to the willingness or internal desire to use mobile
telephony for learning.

Community Health Trainees Community Health Trainees refers to the Community
Health Volunteers (formerly Community Health Workers)

who were trained using the Amref Health Africa, mHealth
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Institutional factors

Learner Attitude

Learner Behaviour

Learner

Characteristics

Learner Self-efficacy

Lerner adoption

Mobile Health (mHealth):

programme for phase I and I1.

Those factors provided for by the institution (Amref Health
Africa) to enable the learner access and use the MLearning
Platform. Such factors will include; training and
mLearning content

Refers to the learners’ mental positions towards mLearning
including towards the device and content.

These are the learner related psychological predispositions
that may inform their decision to adopt mobile learning
platforms including; learner self-efficacy, attitudes and
behavioural intention.

Refer to those traits of an individual such as age, gender,
experience and prior knowledge which influence their
adoption of mobile learning.

Refer to the ability of the learner to use mLearning
platforms without the need of regular technological
assistance. It includes the learners’ drive to use mLearning,
mLearning skills and prior mLearning skills.

In this study learner adoption refers to learner acceptance
and usage of the mLearning Platform, ease of use
mLearning Platform, consistent use mLearning Platform,
relevant skill in handling mLearning and the readiness to
devote extra time for mLearning.

Refer to the provision of health information via mobile and

wireless technologies through mobile learning g platforms.
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Mobile Learning

(mLearning)

Technology use

1.12 Organization of the Study

Refer to learning activities that use mobile devices such as
the mobile phone and tablets. Mobile learning was limited
to utilization of learning management system such as to
accessing learning resources or collaboration facilitators
and other learners on using a mobile learning platform with
the intention of gaining knowledge and skills.

As used in this study technology use refer to the mobile
device related technology that may determine the
individuals’, adoption of mobile learning devices
including; the device functionality including, its ability to
connect to the internet, access to network, battery life and
access to power as well as the screen size. It will also
include technology medium used to deliver the mobile

learning content.

The study consists of five chapters. Chapter One presents the background to the study,

statement of the problem, purpose of the study, objectives of the study, hypothesis of the

study, significance of the study, limitations of the study, delimitation of the study,

assumptions of the study, definition of significant terms and the organization of the study.

Chapter Two detailed the literature review which includes a review of literature on the

concept of mobile learning, integration of mLearning in health education, mLearning content,

Interactivity in mLearning, Mobile medium functionality, learner characteristics, learning

outcomes as well as, theoretical and conceptual frameworks of the study. Chapter Three is the

research methodology which covers the research design, target population, sample size and
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sampling procedure, research instruments, study pilot, reliability of research instruments,
validity of research instruments, data collection, data analysis procedures and the ethical
considerations for the research. Chapter Four contains data analysis, presentation and
interpretation. Chapter Five presents the summary of findings, discussions, conclusions and

recommendations.
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CHAPTER TWO

LITERATURE REVIEW

2.1 Introduction

This chapter reviews literature on learner behaviour, technology use and adoption of mobile
learning. The chapter will detail literature on the learner characteristics including, gender,
age, professional experience and academic achievement. The chapter will further cover
literature on learner self-efficacy including; training, feedback, frequency of use, motivation,
dependency, prior knowledge. Literature on learner attitudes towards mobile learning,
content and towards the support services was covered. Literature on technology use such as
device functionality including connectivity and network access as well as content delivery
technology used is detailed. The chapter further explores literature on institutional factors
influencing adoption of mobile learning such as resources, structures, organizational culture,
and content development. Review on adoption of mLearning was detailed including the
indicators of adoption such as acceptance of mLearning platform, ease of use mLearning
platform, consistent use mlLearning platform, relevant skill in handling mLearning and
readiness to devote extra time for mLearning. The chapter will also present gaps in literature

and a summary of the literature.

2.2 Adoption of Mobile Technology in Learning

Mobile Learning (mLearning) refers to the acquisition of any knowledge and skill through
using mobile technology, anywhere, anytime. The use of mobile learning, especially text
messaging via the cell phone, could be used to informally address problem based learning
Lee & Chan, (2007). Research shows the interest in and the use of mobile learning as a main
trend in education (Kukulska-Hulme, 2007). Mobile learning help individuals combine

formal and informal learning and accomplish their studies across life transitions (Peng, Su,
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Chou & Tsai, 2009.) Mobile devices are used in language learning, literacy, medical training,
music composition, and education (Taleb & Sohrabi, 2012; Bankole, Bankole & Brown,
2011; Doyle 2014). Learners found that learning with mobile devices was enjoyable and thus

the likelihood of adoption (Clarke et. al., 2008; Rogers et. al., 2010, Shih et. al., 2010).

mLearning is arguably, one of the fastest growing area in the field of ICTs in education that
allows learners access to education. It affords the learner the freedom of time and location
presented by the two main characteristics of mobile wireless technologies; mobility and
reachability (Mahat, 2012; Kesim & Agaoglu, 2007; Pegrum, 2013; Sharples, et al., 2007;
Suki, & Suki, 2011 & Oluoch, 2012, Traxler, 2009). Given this unique benefit of mLearning,

its adoption is vital for learning institutions (Mtebe & Raisamo, 2014)

Mobile learning addresses the urgency of individual information acquisition and learning
needs. Moreover, the initiative of knowledge acquisition is based on an information seeker’s
request and the information is obtained immediately. Another key feature of mobile learning
is that, a mobile learning setting enables information seeking and learning to occur when and
where it best fits individual needs. Wireless devices also provide interactivity of the learning
process besides providing broader access to experts and knowledge than is available through
other distance learning technology. Indeed, Traxler, (2009) argues that mobile learning was
initially considered only as a subsidiary of eLearning, mLearning but it is establishing its own
identity globally with an increase in pilot studies and initiatives which are changing the way

mobile learning is understood.

The education of health care professionals in the context of a rapidly changing health care

system is a prime example of how the mobility of learners within a variety of real life
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learning environments has posed increasing challenges and where mobile technologies have
the potential to support and enhance teaching and learning. The high acuity and pace of
practice in institutional environments, combined with an explosion of knowledge and
technology, increasingly requires practitioners to access and process clinical data efficiently
by drawing on current resources to support safe care and evidence-informed practice at the
point-of-care. Moreover, the shift of client care to the community requires that the education
of health care professionals take place increasingly in this more autonomous and diverse
practice environment where resources are not readily accessible, where client acuity is
increasing, and where more traditional methods of directly observing and working with

students are not as feasible (Kenny, 2009).

Mobile learning adoption can be measured using the Technology Adopter Category Index.
The Technology Adopter Category Index was developed by Rogers (2003). Five categories
of adopters are defined by this index (Innovators, Early Adopters, Early Majority, Late
Majority, and Laggards). The index suggest that the adoption of an innovation follows an S-

curve when plotted over time.

2.3 Learner Characteristics and Mobile Learning Adoption

Demographic characteristics such as gender, age, level of education, work experience and
duration of exposure to mLearning influence on adoption of technology in general and
specifically mLearning (Laukkanen and Pasanen, 2008; Siddiqui, 2008). Different studies
present different results on the influence of gender on adoption of technology. For instance,
Wei and Zhang, (2008) point out that gender plays an important role in technology adoption
and argue that when men decide to use technology, their decision is often strongly influenced

by the perceived usefulness of the technology in comparison with others. They also noted that
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the ease of use is the major variable influencing women’s decisions to adopt technology.
Chen and Wellman, (2004) in a study of internet usage in several countries including China,
Korea, Italy, Japan and Mexico established that men were more likely than women to use the
internet. It is therefore, clear that user context is an important variable for the outcome of

gender influence on adoption of any technology.

Adoption of technology has produced different results in different environments. Studies such
as (Laukkanen & Pasanen, 2008; MacGregor & Vrazalic, 2006) show that males are likely to
adopt e-service in comparison with females. This is however not the case in Saudi Arabia
(Siddiqui, 2008) where a bigger number of females were likely to adopt compared to males.
This difference is attributed to the nature of the Saudi society where the female tend to
accomplish her necessities from home using internet (Siddiqui, 2008). The aforementioned
literature shows that cultural contexts play a part in the outcome of gender influence on

adoption of technology.

Other gender differences regarding technology adoption are noted by Liao, Chen, & Yen,
(2007) who observed that gender has a significant effect on adoption. Equally, Evans,
Hopper, Knezek, and Jones, (2013) found a significant relationship between gender and
smartphone usage, however, they contend that due to the small sample size, the results are not
conclusive. Evans Hopper, Knezak and Johns. (2013) further indicate the need to refine the
instrument used, as well as increase the sample size in order to determine more conclusively

whether gender is a predictor in smartphone task choice.

On the other hand, the findings by Adegbija, and Bola (2015) showed that there is no

significant difference in the extent to which male and female undergraduates perceived the
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adoption of mobile technologies for learning in three Universities in Kwara State, Nigeria. As
mentioned earlier, it is clear that studies on gender and technology adoption have produced

conflicting results depending on the context.

Just like gender, the outcome of age and adoption of technology is based on learner context.
Findings by Mac Callum (2009) indicate that younger students were more likely to perceive
mLearning as a positive way to learn and therefore adopt, this may be due to the constraints
that the older generation perceive when using a mobile device. Moreover, Wang, Wu and
Wang (2009) also reported that there were some significant age differences in terms of the
intended adoption of mLearning. Their findings show a link with computer self-efficacy
whereby younger students tend to have higher computer self-efficacy, and therefore the effort
they have to put into learning how to use the device does not influence their decision to adopt

mLearning.

Another reason given by Wang, et al. (2009) was that younger students had higher levels of
self-worth compared to mature students, and therefore, they were more inclined to making an
independent decision to adopt an advanced m-learning system without being influenced by
those around them. Their study further indicate that the main reason for low adoption among
older users is the user friendliness of the user interface which can hamper their use. These
findings imply age cannot be looked at in isolation but as part of the technology in use and

the contextual environment.

The level of education has been found to be a determinant of technology adoption. For

instance, Al-Ghaith, Sanzogni and Sandhu, (2010). Contend that adopter characteristics can
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also be found among people who are well educated, with a high level of income, young,

male, living in urban areas and have a good knowledge of the English language.

Research also show that prior exposure to Information and Communication Technology
(ICT) can influence adoption of technology and related behaviour. Moreover, there is
evidence that period of exposure to mLearning technology impacts on use and adoption of
mLearning (Pappas et al. 2016). Liao et al. (2008) and Sun et al. (2008), find that anxiety of
using an eLearning medium can be a detrimental factor for its adoption. Thus, with frequent
use of a specific medium anxiety is lessened and adoption and satisfaction levels are

enhanced.

2.4 Learner Self-Efficacy and Mobile Learning Adoption

In the context of mobile learning, learner’s self-efficacy has an effect on their use of mobile
technology (Wang, et al. 2009; Lu and Viehland, 2008). Learners with high mobile self-
efficacy are generally expected to competently use a variety of different devices related to
mLearning (Mahat, 2012; Claggett & Goodhue, 2011; Moos & Azevedo, 2009). Studies have
also found that individuals with a relatively higher self-efficacy for mobile devices are more
willing to make use of such devices to learn and vice versa. This is mainly because when a
person’s self-efficacy for mobile devices increases, their anxiety for using such devices

reduced (Tsai et al. 2010).

A study conducted by Schunk, (2008), revealed that learner perceptions of their own self-
efficacy influences their decisions about the choice of activities in which they engage in.
Downey and McMurtrey, (2007 add that self-efficacy helps establish the choice of the

activities one engages in as well as the effort and persistence they show. They further contend
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that, individuals with high levels of efficacy will have a greater chance of succeeding in the

given task

Several factors have been found to influence learners self-efficacy in the use of any
technology, these factors include intrinsic motivation (Zhao, Lu, Wang & Huang 2011; Deci
& Ryan, 2012); level of confidence Claggett & Goodhue, (2011); training, frequency of use,
type of use, and feedback (Moos & Azevedo, 2009); user's past ICT experience (Hasan &
Ahmed, 2010) and ICT anxiety. (Parayitam, Desai, Desai, & Eason; Saade & Kira, 2007;
Beckers, Wicherts, & Schmidt, 2007). In the current study, we focus on four key practical
attributes of learner self-efficacy; ability to navigate the mobile learning platform, their
ability to use the platform independently, ability to interact with their peers and

innovativeness.

Navigation efficacy is the process by which a user explores all the levels of interactivity,
moving forward, backward, and through the content and interface screens. A good navigation
system will leave the user with little question about where they are in the document and
where they can go from there (Tucker, 2008). The user’s ability to navigate through a
platform is listed as a key driver of use of the platform (Pearson et al., 2007; Melia’'n-Alzola
and Padro "n-Robaina, 2006). Similarly, a study by Chen (2015) found that navigation
efficacy had significant effect on the learners’ perceived usefulness of mLearning.
Navigational efficiency, is particularly important, as restrictive visual interface is usually
regarded as a major impediment for adoption (Lee and Benbasat, 2003). One way to address
this challenge is to leverage multi-media input/output components, such as speech interfaces

(Fan et al., 2005).

30



Another element of self-efficacy in mobile learning is the learners ability interact with fellow
learners. A study by Huang and Liaw (2013) indicated that learner satisfaction and
subsequent use of the eLearning system can be affected by interactive learning environments
and perceived self-efficacy. Mobile learning systems should therefore, be carefully designed
to ensure ease of interactivity for the user. The results in another study conducted by Ismail
and Azizan (2012) attested that in general, interactivity is viewed as an important factor by
the learners in their learning process. Specifically, interaction between students and lecturer
was mostly preferred by the students, not only for learning communication, but also as a
support to the SMS (Short Message Service)-based learning system. Raban and Litchfield
(2007) further suggest the need develop learners’ ability to self and peer evaluation,

feedback, and review skills using available online tools for teaching and learning.

Additionally, studies have shown that personal innovativeness is another important variables
in the new learning environment involving information technology. However, Mahat et al.
(2012) suggest that it is important for researchers to investigate personal innovativeness
before deciding to implement a learning process that involves the use of the mobile phone for
learning purposes. Studies on personal innovativeness in technology have been conducted in
various areas such as online shopping (Bigné-Alcafiiz, Ruiz-Mafé, Aldas-Manzano, & Sanz-
Blas, 2008), virtual learning (van Raaij & Schepers, 2008), blog (Wang, Chou, & Chang,
2010), wireless mobile services (Lu, Liu, Yu, & Wang, 2008). All these studies support the

need to assess end user innovativeness as a determinant for adoption of the technology in use.

2.5 Learner Attitudes and Adoption of mLearning
Attitude is an important psychological construct that contributes towards technology

adoption. Peters, (2007) found that psychological perspective in mobile communication

31



technology is generally concerned with people’s perceptions, expectations and attitudes. In

other cases users’ attitudes have been shown to have a major influence on the acceptance of

new technology (Venkatesh, Morris, Davis, & Davis, 2003; Zhao & Cziko, 2011).

Studies conducted in different perspectives have examined attitudes toward mobile learning
(Al-Fahad 2009; Baya'a and Daher, 2009). Such studies have established that users’ attitudes
have an impact on adoption mLearning. Research has also shown that a positive attitude
towards technology and ability to use the technology for learning are vital and measurable
factors in the level of adoption (Zhao & Cziko, 2011). Al-Fahad (2009) whose main aim
was to better understand and measure students' attitudes and perceptions towards the
effectiveness of mobile learning, established that majority of learners supported the use of
wireless networks. This increased their flexibility in accessing resources necessary for

independent learning in any place and time.

There exist a link between learner attitude towards use of mobile phone for learning and
motivation adoption of mLearning. Wafa and Abu-Al-Sha'r (2009) in their study of university
students' attitudes towards cell phone learning environment, established that the use of cell
phone in the university learning environment is highly appreciated by both graduate and
undergraduate university students. The results of their study revealed that the undergraduate
students have positive attitudes towards the learning environment of the cell phone. Similarly,
Thatcher and Mooney (2008) analysed the use of cell phone text messaging to send questions
to the lecturer during classes or between classes. Their results indicated that students strongly
favoured this mode of learning. The students also suggested more future usage of mobile
phones in the educational process to enrich their learning experience. Furthermore, the study

by Al-Fahad, (2009) on students' attitudes towards the mobile learning in King Saud
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University, Saudi Arabia, points to the fact that mobile learning is widely embraced by the
student community. Students in this survey changed from passive to active learners who were
behaviourally, intellectually and emotionally involved in their learning tasks. Therefore,
mobile technologies can be perceived to be effective tools in improving communication and

learning experiences.

Learner attitude towards the mLearning content is also a critical determinant for mLearning
adoption. Baya'a and Daher (2009) conducted a research to examine the perception of the
students in regard to learning of mathematics concepts using mobile phones. The study
revealed that the use of the cell phone enhanced positive appreciation of the process of
teaching and learning mathematics concepts . This study, showed that learner’s change of
attitude towards the content impacts on their adoption of the technology in question. On the
other hand, Nah, White and Sussex (2008) investigated the potential of using cell phones to
browse Wireless Application Protocol (WAP) site for the purpose of learning listening skills.
Their study established that learners expressed positive attitudes toward the use of the WAP
site. Equally, Wafa and Abu-Al-Sha'r (2009) suggest that the effects of the constant use cell
phones for teaching and learning are reflected in students' tendency towards independent

learning and adoption of new technology.

Additionally, Lai, Wang, and Lei (2012) identified factors that influence Hong Kong
university students' adoption of technology for learning. The foremost predictors of students'
technology use for learning were found to include: the compatibility of technology and
students’ learning styles and needs, the availability of encouragement and support from peers
and facilitators, as well as the attitudes toward technology use. Similarly, Sun, Tsai, Finger,

Chen, and Yeh (2008) conducted an investigation on the critical factors affecting learners'
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satisfaction in eLearning. They reported learner computer anxiety, instructor attitude toward
eLearning, eLearning course flexibility, eLearning course quality, perceived usefulness,
perceived ease of use and diversity in assessments as the critical factors affecting learners'

perceived satisfaction.

2.6 Behavioural Intention and Mobile Learning Adoption

Intention to adopt is a psychological state of the user arising right before the actual adoption
of an innovation. The need to understand factors that contribute towards learners’ intention to
adopt and use mobile learning is, critical for successful implementation of mLearning in a
given context. This will help those who are involved in mobile learning implementation to
make mobile services that are relevant and acceptable (Liu, et al. 2010; Kukulska-Hulme,

2007).

To examine the indicators of behaviour intention, the Unified Theory of Acceptance and Use
of Technology (UTAUT) is utilized. UTAUT is a comprehensive model that was developed
by Venkatesh et al. (2003). UTAUT is considered to be one of the latest models in the theory
of technology acceptance. This model was proposed as a theoretical advancement over the
existing adoption and diffusion theories (Rana, Williams, Dwivedi, & Williams, 2011). As
mentioned earlier, this model synthesized elements across eight well-known technology
acceptance models to achieve a unified view of user acceptance (Venkatesh et al. 2003; Al-
Hujran, Al-Lozi and Al-Debei, 2014). UTAUT for mobile learning proposes a framework for

understanding and predicting factors that may affect individual adoption (Liu & Chen 2008).

The UTAUT consist of four key constructs: According to Venkatesh et al. (2003),

Performance Expectancy, Effort Expectancy, Social Influence and Facilitating Conditions.
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These four constructs are direct determinants of usage intention and behaviour. Moreover, the
variables: gender, age, experience, and voluntariness of use moderate the key relationships in

the model (Al-Hujran et al. 2014). The UTAUT model is shown in Figure 1.

Performance Behavioral ' Use
Expectancy A A Intention Behavior
Effort /
L1
Expectancy A i
Social /‘/
Factors ® |
b /
Facilitating |
Conditions

Gender Age Experience Voluntariness
Of Use

Source: Venkatesh et al. (2003)
Figure 1: The UTAUT Model

Performance expectancy is defined as the degree to which a learner believes that using
mobile learning systems is helpful, in accomplishing tasks quickly, and attain gain in learning
outcomes or attain gains in job performance (Alharbi & Drew 2014; Venkatesh et al. 2003).
Performance acceptance is a direct determinant of a user’s behavioural intention to use an
information system, thus it can be validated (Venkatesh et al. 2003). In the context of

technology-mediated education, a number of researches have already empirically support a
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positive relationship between performance expectancy and behavioural intention (Chiu and
Wang, 2008). Hence, in terms of mobile learning, it is reasonable to include performance

expectancy into this study.

Effort expectancy is conceived as the degree of ease associated with the use of the particular
information system. Alharbi and Drew (2014) define effort expectancy as the degree of ease
associated with the use of mobile learning-systems: the ease of using the systems, the
flexibility of interaction, and interaction with mobile Learning-systems is clear and
understandable. Venkatesh et al. (2003) validate effort expectancy as having a direct impact
on a user’s behavioural intention to use information systems. Alharbi, and Drew (2014) argue
that performance expectancy, effort expectancy and social influence directly impact
behavioural intention. Since effort expectancy has been established to lead to improved
performance, it should have a direct effect on intention to use and ultimately actual use of
technology. Additionally, Chiu and Wang (2008) indicated that effort expectancy was

positively associated with performance expectancy in the e-learning context.

In their study, Alharbi and Drew (2014) defined social influence is as the degree to which a
student perceives the importance of others believe he or she should use mobile Learning-
system. Similar to the previous constructs, social influence is empirically tested to be used as
a direct determinate of a user’s intention to use an information system (Venkatesh et al.

2003).

The Technology Acceptance model includes perceived usefulness and perceived ease of use
as indicators of behaviour intention. Perceived usefulness is the degree to which a person

believes that a particular technology will be beneficial to their lives (Chang & Tung, 2008).
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Research has shown that if a person believes a new technology will be of benefit to them,
they will more likely adopt this new technology (Markauskaite, 2007). Ayoade, (2015) found
out that perceived usefulness and perceived ease of use positively and significantly influence
students’ attitude towards mLearning and in turn Attitude positively and significantly affects
intentions to use mLearning. Perceived ease of use is the measure of the degree an individual
believes a particular technology is free from effort. Previous research has found a positive
effect this perception has on the behaviour intention and perceived usefulness of the new
technology (Chang & Tung, 2008). Other external variables on the TAM model that
influence behaviour intention, include digital literacy which is the measure of an individual’s
ability to use digital technology, communication tools, and/or networks to access, manage,
and integrate digital resources (Markauskaite, 2007). A user’s perceived digital literacy has
been consistently reported in the literature as having a positive relationship with the adoption

of new technology (Hasan & Ahmed, 2010).

As aforementioned, determinants of adoption of diverse technologies has been studied (Al-
Hujran & Migdadi, 2013; Al Awadhi & Morris, 2008; Gupta et al. 2008). However, not much
has been studied specifically on mLearning context (Wang et al. 2009). This study was

designed to fill that gap.

2.7 Technology Use and Adoption of Mobile Learning

Technology use characteristics affect the diffusion of an innovation and are important factors
in influencing an innovation adoption. The devices can provide instant and spontaneous
information (Cavus & lbrahim, 2009; Eteokleous & Ktoridou, 2009). There are times when
learners really need to get certain information fast. For example, quick answers to specific

questions as definitions, formula and equation. The devices will help the learners to quickly
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search for such information. Continuity is another functional aspect. Mobile learning is a
learning model that allows the learners to access learning materials anywhere and anytime.
To be able to continue with the learning without the constraints of time and location is an
important element that affects how learners may be motivated to use their mobile applications
(Lan & Sie, 2010). Learners’ access to information and learning material does not necessarily
stop because of their location. Indeed, learners can access and interact at various places and

in a variety of situations.

In the context of medical education and health services, the requirement for mobile devices to
deal with medical information and knowledge navigation is essential (Ducut & Fontelo’,
2008). Kenny et. al., (2009) adds that mobile learning is particularly promising for health care
professionals who are completing their practical in remote communities. Using mobile
devices, supervisors can monitor, interact with, and assess a learner's progress when direct
observation is not possible. In such instances, learners could have access to a variety of tools
including medical reference manuals, patient histories, progress notes, and medical experts.
Kho et al. (2006) reported that around 60% to 70% of the medical students and residents use

mobile devices (PDASs) for educational purposes and patient care.

Research by Kuo and Yen (2009) and Lai and Chen (2011) suggests that innovation features
as perceived by individuals influence of adoption of the specified technology. Specifically,
research points out five characteristics that determine the rate of adoption, which include
relative advantage, compatibility, complexity, trialability and observability (Chang & Tung,

2008; Lai & Chen, 2011).
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Relative advantage is the extent to which an innovation is perceived as being better than its
predecessor. There is a high probability of adoption of an innovation, for instance mLearning
in the current study, when users perceive the innovation as useful to them. On the other hand,
compatibility is the degree to which an innovation is perceived as being in line with the
prevailing values, needs and past experiences of possible adopters (Atkin, Hunt, & Lin,

2015).

The third characteristic is complexity. It is described as the level to which an invention is
perceived as difficult to utilize. While, trialability, is the level to which an invention is likely
to be tried before its adoption. Trialability is central since users may experience trial and error
beforehand, lessening the level of user anxiety when the innovation is finally adopted. Lastly,
observability is the extent to which the results of an invention can be seen by others. This
suggests that if there are no opportunities for observation or exposure, diffusion will take

more time (Kuo & Yen, 2009; Lai & Chen, 2011).

Similarly, Song (2007) defines six categories by which course content may be delivered using
mobile devices: Pushing: delivering assessments and quizzes without constraints of time and
place, messaging: a one-way communication using Short Message Service (SMS), response
and feedback: instant two-way communication, file exchange: students and teachers sharing
information anytime, anywhere, posting: information presentation, dissemination and
annotation mostly done with other devices and classroom communication: students and

teachers share information in the form of asynchronous messages.

The first issue of usability is the small screen size. The current mobile devices are designed

with the focus to allow users to enter and access structured data like contacts, lists, dates,
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financial information, and memos, to send and receive messages, to view documents and
pictures, or to access the web (Kukulska-Hulme & Traxler, 2005). A study on using a PDA
for learning purposes revealed difficulties in reading due to the poor screen display (Trinder,
Magill & Roy, 2005). The small, touch sensitive screens of smartphones can pose problems
in navigating the screen with fingers and learners may accidentally select a function such as
deleting a document. Secondly, the cognitive and ergonomic issue (Kukulska-Hulme &
Traxler, 2005) which is related to the conceptions of differences between using PCs and
mobile devices, print material and electronic small size depictions of large texts. Ergonomic

issues include the fear of deleting diary entries from the device.

Some students identify usability barriers like small keyboards as barriers to mobile learning
(Wentzel, et al. 2005). However, technology advancements in virtual keyboards may address
this issue (Georgiev, et al., 2004). Small screen size can make viewing cumbersome, cause
eyestrain, or be difficult for vision impaired individuals. In addition, web pages are not
always designed for small screens (Lawrence, et al. 2008). Small keyboards, storage, and
memory, and document editing capabilities may limit mobile academic activities. While
some applications such as Google Docs, allow mobile document editing, small keyboard and
screen size is still cumbersome (Shudong & Higgins, 2005). This suggests that student

mobile activities with limited typing requirements may be ideal for mobile learning

Due to these challenges and many others, some users have negative perceptions towards
using these devices for education purposes and make adopting mobile learning difficult
(Wang et al. 2009; Vosloo, 2012). There is need to understand factors that contribute towards
learners’ intention to adopt and use mobile learning is critical for successful implementation

in a given context. This will help those who are involved in mobile learning implementation
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to make mobile services that are relevant and acceptable. Lawrence, et al. (2008) cites that
students report the following negative issues with mobile technology: limited storage, small
screens, limited access to online reference material, and slow downloading. Colleges’

learning management systems (LMS) such as Blackboard present another technical issue.

2.8 Institutional Factors and Mobile Learning Adoption

There is sufficient research to support the assertion that institutional factors have an influence
on adoption of technology. For instance, Yilmaz, (2011) in assessing the technology
integration processes in the Turkish education system reported that in providing schools with
hardware and internet connections, it is also crucial to provide the schools with technical
support with regard to repair and maintenance for the continued use of ICT in schools.
Access to ICT infrastructure and resources is a necessary condition to the integration of ICT
in education (Plomp, Anderson, Law, & Quale, 2009). Effective adoption and integration of
ICT into teaching in schools depends mainly on the availability and accessibility of ICT
resources such as hardware, software. Accessibility to technological resources is one of the
effective ways to teachers’ pedagogical use of ICT in teaching (Plomp, Anderson, Law, &

Quale, 2009; Keiyoro, 2010).

It has been suggested that just providing new educational technology to students is not
enough and that to get students to utilise that technology they need to be taught the required
skills (Plomp, Anderson, Law, & Quale, 2009; Bird & Stubbs, 2008). Another critical role of
institutions is motivating the use of technology for teaching and learning. Motivational effects
have been noted among learners in institutions and in informal settings (Jones et al., 2007).
The motivational quality of mobile learning is a regular theme in the literature and it has been

suggested that possibly it is a result of its novelty value.
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Indeed, for mobile devices to be integrated into mainstream education it will require
institutions to support suitable devices and for students to be willing to adopt the use of
mobile devices in educational contexts Trinder (2012). It is argued by (Cobcroft et al., 2006)
that institutions should manage the support of mobile learning in a platform that can enable
students to use a device of their own. Prescribing the use of particular devices which remove
the personal choice which is of considerable importance in device appropriation and
acceptance (Jacob and Isaac, 2007). The computing support departments of many institutions
are reluctant to allow the connection of student’s own devices to their network, often citing
security concerns (Attewell, 2008). Computing support departments have been highlighted as
a barrier to the introduction of mobile learning (Bird and Stubbs, 2008). It seems highly
probably that the most sustainable model for mobile learning is to make us of the devices the

student already owns (Traxler, 2008).

Institutions can also be seen as barriers for successful adoption of any technology. For
instance, Bird and Stubbs (2008) contend that centralised control of IT in many institutions
has been seen as a barrier to the introduction of mLearning. The problem at the institutional
level may be lack of expertise to support mobile learning or the effect of institutional policies

restricting user privileges to install software (Traxler, 2008).

Learning content is an important factor of mobile learning adoption that is dependent on the
institution. Alvarez, Alarcon and Nussbaum (2011) argue that designing and developing
learning materials that are suitable for mobile devices may present some difficulties to
researchers and educators in learning institutions. There is a huge variety of mobile devices

and platforms; therefore, instructional designers for mobile content will be required to make
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specific adjustments at the institutional level (Giler, Kilig, Cavus 2014). Learning objects
must be combined in some package of instructional content. Most widely used standard for
content packaging is Information Management System (IMS) content Package, which
provides aggregation of learning objects in learning material. Moreover, it enables the
delivery of learning design packages from one program to another, facilitating easier

delivery, reuse and sharing of materials (Paulins, Balina & Arhipova, 2015).

2.9 Theoretical Framework

Mobile learning is premised on a number of theories, the various functions and size of mobile
devices allow them to support different teaching and learning activities (Kearney, Schuck,
Burden, Aubusson, 2012; Traxler, 2009). This makes singling out theory to support mobile
learning problematic indeed Sharples, Taylor, and Vavoula, (2010) suggest that mobile
learning can relate to more than one theory. In this connection therefore, this study will be
guided by a combination of theories including the Unified Theory of Acceptance and Use of
Technology. This theory is already discussed in detail in this chapter. The theory was
developed by Venkatesh et. al., (2003) by combining eight similar technology acceptance
models to develop a unified model. The technology acceptance models can be used to assess
and gauge students’ behavioural intentions and determine the factors which most positively
influence students’ likelihood to adopt new technologies such as mLearning (Kallaya,
Prasong, & Kittima, 2009). Other related theories include the Theory of Reasoned Action
(TRA) which supports the assertion that behavioural intention leads to actual behaviour

(Williams, 2009).

The third theory considered for the current study is the Theory of Planned Behaviour (TPB).

This theory stipulates that a persons’ perceived ability and resourcefulness influences their
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actual use of technology (Wang, Lin, 2006). The final theory that support this study is the
Innovation Diffusion Theory (IDT). This theory gives the guidelines on the process of
adoption of technology (Straub, 2009; Putzer & Park, 2010). The following section describes

the theories in detail.

2.9.1 Theory of Reasoned Action (TRA)

The theory of reasoned action was advanced by Ajzen (1985) The theory postulates that
behavioural intentions, which are the direct predictors of behaviour, are a component of clear
beliefs about the probability that accomplishment of a specific behaviour will direct one to a
specific outcome. The behavioural beliefs are assumed to be the original effect on a person's
attitude toward execution specified behaviour, while the normative beliefs effect the person's

subjective norm about execution the behaviour (Ajzen & Fishbein, 2005).

The Theory of Reasoned Action has been extensively utilized as a model for the prediction of
behaviour. The theory forecasts behavioural intentions and behaviour rather well and is
useful for pointing out on how to focus on approaches for changing behaviour (Williams,

2009). The conceptual presentation of the theory is as shown in Figure 2:

Believe_s and Attitude towards
evaluations Act or behaviour

Y \ Behavioural Individual
Intention to —» Behaviour

/ use

Normative Subroct
believes and NU jective
Evaluations » 1NOrm

Source: Fishbein and Ajzen (1975)

Figure 2: Theory of Reasoned Action (TRA)
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The theory of reasoned action has been extensively recognised in explanations of behaviour
that are founded a person’s choice. The theory has however, been criticized. The main
critisism is that it does not take into account external barriers that may impact on behaviour

(Mac Callum, 2011).

2.9.2 Theory of Planned Behaviour (TPB)

Subject to the criticism of the Theory of Reasoned action, Ajzen (1991) proposed the Theory
of Planned Behaviour (TPB). The TPB include the original two factors of the TRA model,;
Attitude and subjective norm, and a new factor which is perceived behaviour control.
Perceived control is related a persons’ perception and assessment of their ability and
resources to essentially accomplish a behavioural task. It specifically relates to the control

that one has when using technology.

The theory states that people act in accordance with their intentions and perceptions of
control over their behaviour, while intentions are influenced by attitudes toward the
behaviour, subjective norms, and perceptions of behaviour control. (Wang, Lin, 2006). The

theory is modelled in Figure 3.
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Source: Ajzen (1991)

Figure 3: Theory of Planned Behaviour (TPB)

The theory of planned behaviour has been successfully applied in a number of studies. For
instance, the study by Miesen (2003) which examined the attitude of adults towards reading
and its relation with the intended behaviour by applying the Theory of Planned Behaviour.
Two of the three major predictor variables in the theory-behavioural beliefs and perceived
behavioural control-and past behaviour make substantial and significant contributions to the

prediction of the intention to read literary fiction in the six months to come.

The theory of planned behaviour has also been applied to explain mLearning acceptance by
Cheon (2012). The findings by Cheon, showed that the TPB explained college students'
acceptance of mLearning reasonably well. More specifically, attitude, subjective norm, and

behavioural control positively influenced their intention to adopt mobile learning. The results
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provide valuable implications for ways to increase college students' acceptance of mobile

learning.

In another related study, the theory has been used to explain how students’ beliefs influence
students’ intention to adopt mLearning. Findings from the by Tagoe and Abakah (2014)
which investigated University of Ghana Distance Education students’ perceptions toward
mobile learning showed that most of the students had mobile phones, and used them for
conversation and texting. The TPB explained the students” mLearning readiness very well.
Thus, attitude, subjective norm and behavioral control influenced students’ intention to adopt
mLearning. The results provided valuable information on ways to implement mLearning

programs incorporating the voice and needs of students.

2.9.3 Technology Acceptance Model

The Technology Acceptance Model (TAM), an adaptation of the theory of reasoned action
specifically tailored for modelling user acceptance of information systems (Davis et al. 1989)
Perceived usefulness and perceived ease of use are two of the main constructs of TAM.
Perceived usefulness is the degree to which a person believes that using a particular
technology would enhance his or her performance (Davis et al., 1989). Perceived ease of use
is the degree to which a person believes that using a technology would be free from effort

(Davis et al. 1989).

TAM posits that actual system use is determined by behavioural intention to use. In turn
intention to use is determined by both attitude and perceived usefulness. Behavioural
intention will be affected by perceived usefulness and perceived ease of use. In addition,

perceived ease of use also affects perceived usefulness. External variables will influence
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behavioural intention indirectly through perceived usefulness and perceived ease of use

(Davis et al. 1989). Figure 4.
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Figure 4: Original Variables in TAM and their Relationship

TAM has been applied to many different end-user technologies, such as e-mail (Adams et al.
1992), word processing (Davis et al. 1989) and mobile payments (Mbogo, 2010: Viehland &
Leong 2008). Although many studies have explored various aspects of technology adoption,
there is no research that specifically explores learner characteristics, behaviour, technology
use and adoption of mobile learning. However, extrapolations from previous research with a

different focus provide precedents that are useful to this study

2.9.4 Innovation Diffusion Theory (IDT)
Proposed by Rogers (1983), Innovation Diffusion Theory is an all-inclusive structure for
understanding persons’ adoption. this theory is chiefly significant because it has influenced

many other theories of adoption and diffusion (Straub, 2009; Putzer & Park, 2010). The
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theory postulates that perceived characteristics of an innovation influence a user adoption
behaviour. In detail, the perceived characteristics are relative advantage, complexity,
compatibility, trialability and observability. Rogers (1995) stated that these variables are

typically capable of explaining 49-87% of variance of innovations adoption.

The Innovation Diffusion theory assists in understanding the user adoption of different
innovations in target populations. There are five types of persons that are differentiated from
one another on the basis of time dimension. The innovators are people readily willing to
imbibe new ideas and products while laggards are sceptical about innovations. Rogers (1995)

divided all the adopters into five categories as shown in Figure 5.

Early Late
Majority Majority Laggards
34% 34% 16%

Source: Rogers (2003)
Figure 5: Adopter Categorization

Adoption of a new idea, behavior, or an innovation does not happen simultaneously in a
social system; rather it is a process whereby some people are more apt to adopt the innovation
than others. Researchers have found that people who adopt an innovation early have

different characteristics from people who adopt an innovation later. When promoting an
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innovation to a target population, it is important to understand the characteristics of the target
population that will help or hinder adoption of the innovation. The categories by Rogers are;

innovators, early adopters, early majority late majority, laggards (Wani, 2015).

In Innovation Diffusion Theory, the adoption process is inseparable from the diffusion
process. Diffusion is described as the adoption progression across a population over time.
This theory is used in a several studies, for example, Liu and Li (2010) in their study which
entailed examining mobile internet diffusion, they established that motivators of service

adoption of different users’ groups are different.

On the other hand, Hsu et al. (2007) in their study of evaluating multimedia message service
adoption, they established that users’ perceptions on the service varied over different
diffusion stages. Zhang et al. (2008) established that relative advantage, image, compatibility,
result demonstrability, voluntariness and visibility are indirect predictors of e-mail usage.
Duan et al. (2010) established that perceived compatibility and trialability have significant
influences on e-learning adoption intention in their study on Chinese students’ adoption of e-
learning. Liao and Lu (2008) found that the predictors of e-learning websites adoption vary
with different prior experience. It is clear that from the different studies, there is an
agreement that the Innovation Diffusion Theory is valid for studying information systems.
However, in the review, it appears that the theory has not been extended to study the adoption

of mobile learning technology.

Chang and Tung (2008) combined the innovation diffusion theory and the technology
acceptance model. They add two research variables; perceived system quality and computer
self-efficacy to propose a new hybrid technology acceptance model to study students'

behavioural intentions to use the online learning course websites. The study by Chang and
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Tung is evidence that mLearning studies use combined theories to achieve their objectives. In

sum, various variables relate to different theories as aforementioned
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2.10 Conceptual Framework

The conceptual framework shows the relationship between the study variables Figure 6.
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Figure 6: Conceptual Framework

Source: Author (2017)
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The conceptual framework shows the conceptual relationship between the research variables;
the independent variables, dependent variable and moderating variable. It also indicates the

hypothesis that emanate from each relationship.

The first independent variable is learner characteristics and the indicators for this include;
gender, age, professional experience, academic achievement. This is evaluated on how it

relates to the dependent variable which is learner adoption of mLearning.

The second independent variable is learner self-efficacy and the indicators for this include;
training, feedback, frequency of use, motivation, dependency, prior knowledge. This is

evaluated on how it relates to the dependent variable which is learner adoption of mLearning.

The third independent variable is learner attitudes and the indicators for this include; attitude
towards mobile learning, attitude towards content and attitude towards the support services.
This then evaluated on how it relates to the dependent variable which is learner adoption of

mLearning.

The fourth independent variable is learner behavioural intention to use mobile learning and
the indicators for this include; facilitating conditions, social influence, performance
expectancy, effort expectancy, facilitating conditions. This then evaluated on how it relates to

the dependent variable which is learner adoption of mLearning.

The fifth independent variable is technology use which includes device functionality options
such as; connectivity, network access, battery life and access to power and screen size. It also

covers content delivery technology modes such as SMS, audio IVR, group Chats, and case
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studies and scenarios. This then evaluated on how it relates to the dependent variable which is

learner adoption of mLearning.

The sixth independent variable is the institutional factors with the indicators being; resources,
structures, organizational culture and content development. This is then evaluated on how it
relates to the dependent variable which is learner adoption of mLearning. The conceptual
framework also presents the relationship between all the independent variables (learner
behaviour) and the independent variable which is adoption of mLearning. Finally, the
indicators of the dependent variable (Adoption of mLearning) are also shown in the

conceptual framework.

2.11 Summary of Literature Review

Literature reviewed has highlighted learner behaviour and technology use components that
lead to learner adoption of mobile learning. Literature indicates that personal characteristics
purpose can influence the adoption of a technology Buabeng-Andoh (2012). Literature also
indicate that learner self-efficacy is critical in one’s ability to use technology including
mobile learning Individuals with high levels of efficacy will have a greater chance of
succeeding in the given task (Mac Callum & Jeffrey 2013; Usher & Pajares, 2008; Claggett

& Goodhue, 2011)

The literature reviewed reveals that learner attitudes towards mobile learning, content and
towards the support services strongly correlate with adoption of technology (Wei & Zhang,
2008; Ally & Stauffer, 2008; Croop, 2009). Regarding technology use the literature reviewed
reveals that the use of the mobile technology in learning has both positive attributes and

negative attributes. The positive attributes include the fact that devices can provide instant
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and spontaneous information (Cavus & Ibrahim, 2009; Eteokleous & Ktoridou, 2009; Cohen,
2010). Among the negative attributes indicated in literature, include the fact that mobile
devices have shrinking data storage solutions cost (Williams, 2009) and the low mobile
device cost are the key benefits of mobile technology when compared to desktop and laptops
(Avraamidou, 2008). Limited availability of broadband wireless may also prohibit access to
mobile content (Croop, 2009; Lawrence, et al. 2008). Literature reviewed also indicated that
an individual’s adoption of innovation depends on organizational policies, approaches and
actions. Organizations need to provide facilitating conditions, which include the extent and
type of support provided to individuals that would influence their use of innovation

(Aderinoye, et al., 2007).

Literature revealed that several factors lead to adoption of mobile learning. For instance, Al-
Fahad (2009) and Wang, et al. (2009) all reported that students became more excited about

the learning process and became more engaged active learners rather than passive learners.

Literature also covered the theoretical framework adopted for the current research. The
literature reviewed indicate that mobile learning is a relatively new phenomenon with its
theoretical basis still under development. Mobile learning therefore, can relate to more than

one theory (Sharples, Taylor & Vavoula 2010; Kearney, Schuck, Burden, Aubusson, 2012).

The literature reviewed also identifies some relevant research gaps identified for this study.

The summary of research gaps is presented in Table 2.1
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Table 2.1: Summary of Knowledge Gap

Author(s)/Year | Study Title Finding Knowledge Gap
Abu-al-aish, Factors A structural equation model | The study used
and Love Influencing was used to analyse the lecturers as the
(2013) Students’ data. The results indicate respondents, the current
Acceptance of that performance study uses the learner as
mLearning: An expectancy, effort the end user. The focus
Investigation in expectancy, influence of of the study by Abu-al-
Higher lecturers, quality of service, | aish, and Love is
Education. and personal innovativeness | intention to use. The
were all significant factors | current study addresses
that affect behavioural actual use of
intention to use m-learning. | mLearning. The key
Prior experience of mobile | Gap in the their study is
devices was also found to that its main focus is on
moderate the effect of these | the intention to use
constructs on behavioural while this study focuses
intention. on actual dpotion..
Adedoja, Learners’ This case study focuses on | While the study focuses
Adelore, Acceptance of the | students’ acceptance of on the end user like the
Egbokhare and | Use of Mobile mobile phones for learning | current study, it does

Oluleye (2013)

Phones to Deliver

Tutorials in a

Distance

purposes within a project
that aims to support and

engage distance education

not address the
determinants of learner

adoption of mLearning
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Author(s)/Year

Study Title

Finding

Knowledge Gap

Learning
Context: A Case
Study at the
University of

Ibadan.

students by using mobile
phones for distance learning
tutorials, rather than using
technology merely to
communicate information
or create access to learning

resources.

and only focuses
learning tutorials. The
current study focuses
on determinants of
learner adoption of

mLearning.

Adegbija,. and

Perception of

This study investigated the

While the study by

Bola (2015) undergraduates perception of Adegbija,. and Bola is
on the adoption undergraduates on the similar to the current
of mobile adoption of mobile study, in that both
technologies for | technologies for learning. studies focus on the end
learning in The results revealed among | user. The study by
selected others that no significant Adegbija,. and Bola
universities in difference existed in the focuses on perception
Kwara state, undergraduates’ perception | of learners on the
Nigeria. on the adoption of mobile adoption of mobile
technologies for learning technologies for
based on gender. learning. The current
study focusses on actual
adoption.
Al-Ghaith, Factors The study focused on The study by Al-

Sanzogni, and

influencing the

factors that have influenced

Ghaith, Sanzogni, and
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Author(s)/Year

Study Title

Finding

Knowledge Gap

Sandhu (2010)

adoption and
usage of online

services in Saudi

users' behaviour to adopt or
use e-services. Perceived

Complexity was found to be

Sandhu focused on
factor affecting e-

service adoption in

Arabia. the most significantly Saudi Arabia. The
related factor affecting e- current study focuses
service adoption in Saudi on mLearning and goes
Arabia, followed in turn by | beyond the
Privacy and Compatibility. | determinants assessed
Quality of the Internetand | by Al-Ghaith,
its relative advantage also Sanzogni, and Sandhu
had a notable effect on e-
service usage and adoption
in Saudi Arabia.

Buabeng- Factors This article reviews The study by Buabeng-
Andoh (2012) influencing personal, institutional and Andoh is largely similar

teachers' adoption
and integration of
information and
communication
technology into
teaching: A
review of the

literature.

technological factors that
encourage teachers’ use of
computer technology in
teaching and learning
processes. The article
concluded that knowing the
extent to which these
barriers affect individuals

and institutions may help in

with the current study
in terms of the variable
it studies. However, the
study by Buabeng-
Andoh does not address
the end user. Its
findings are based on
literature review while

the current study is
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Author(s)/Year | Study Title Finding Knowledge Gap
taking a decision on how to | based on field data.
tackle them

Keiyoro, (2010) | Factors Several factors determine This study focused on

influencing the
effective use of
ICT in teaching
and learning
science
curriculum in
Kenyan
Secondary
schools: The case
of Cyber and
NEPAD e-

schools

the success or failure of use
of ICT in teaching and
learning science subjects in
schools. The factors include
that determine success
include; location or school
environment, access to ICT
infrastructure, teacher
training. The study found a
weak relationship between
technical support offered by
e-schools and influence of

use of ICT in schools.

the use of ICT in
general with a bias on
Computer use. The
study does not focus
specifically on the
learner behaviour and
technology use. The
current study will focus
on mobile learning
adoption it will also use
the learner as the main

unit of analysis.

Mac Callum,
Jeffrey, &

Kinshuk. (2014)

Factors impacting
teachers’
adoption of

mobile learning.

Two aspects, in particular,
have been consistently
found to impact lecturers’
adoption of technology. The
first is the beliefs held by
the lecturers. The second
major aspect seen to

influence adoption is the

This study focuses on
lecturers’ adoption of
technology. The current
study will focus on the
learner and will single

out Mobile learning.
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Author(s)/Year | Study Title Finding Knowledge Gap
skill of lecturers to use
digital technology
Miriam et al. The Adoption of | The objectives of this study | While this study is
(2010) New Technology: | are to test an innovation relevant because it
Conceptual adoption model on a real focuses on adoption of
Model and case. One of the key new technology, it has
Application findings of this study is that | significant Gaps in that
cooperation of partners is it does not address
important in the adoption of | adoption of new
new technology. technology in a learning
environment but in
factory setting.
Mtebe, and Investigating The results showed that, This study focusses on
Raisamo, students’ four factors: performance students’ behavioural
(2014) behavioural expectancy, effort intention to adopt and

intention to adopt
and use mobile

learning in higher
education in East

Africa

expectancy, social
influence, and facilitating
conditions had significant
positive effects on students’
mobile learning acceptance
with performance
expectancy being the

strongest predictor.

use mobile learning
without considering
other key variables such
as institutional factors
and technological
factors. The current
study will incorporate
institutional factors and

technological factors. It
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Author(s)/Year | Study Title Finding Knowledge Gap
will also focus on
learners in a community
setting.
Mulwa (2012) | The Influence of | The study focusses on the This study focused on
Instructional and | influence of infrastructure, | the use of ICT in
Human factors on | human resource, personal general with a bias on
readiness to adopt | characteristic of principals, | Computer use. While
e-Learning in teachers and students as the study focuses of
Kenya: The case | well as attitudes held by personal characteristics
of Secondary principals, teachers and and attitude of the
Schools in Kitui | students on adoption of ICT | learner, it does not
District. in secondary schools adequately address
learner behaviour and
technology use for
mLearning. The current
study will have the
learners as the main
unit of analysis.
Wang, Wu and | Investigating the | The results indicate that The findings by Wang,

Wang. (2009)

determinants and
age and gender
differences in the
acceptance of

mobile learning.

performance expectancy,
effort expectancy, social
influence, perceived
playfulness, and self-

management of learning

Wu and Wang provide
several important
implications for m-
learning acceptance, in

terms of both research
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Author(s)/Year

Study Title

Finding

Knowledge Gap

were all significant
determinants of behavioural

intention to use m-learning.

and practice. However,
the focus of their study
is limited to age and
gender differences. The
current study goes
beyond learner

characteristics.
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CHAPTER THREE

RESEARCH METHODOLOGY

3.1 Introduction

This chapter presents the research design which is the blueprint for conducting a study. The
research design covers the research paradigm selected for the study. It also present the target
population of the study which is the specific population about which information is desired is
derived. It also covers the sample size and sampling procedures, data collection instruments,
pilot study and tests for validity and reliability. Data collection procedures including the
seeking of the research permit and mode of questionnaire administration are presented. The
quantitative and qualitative techniques of analysis are also laid out. Ethical considerations for

this study including confidentiality issues are discussed.

3.2 Research Paradigm

The study was guided by the pragmatism paradigm. This paradigm was selected because it
applies to mixed methods. Thus, for the mixed methods researcher, pragmatism opens the
door to multiple methods, different worldviews, and different assumptions, as well as

different forms of data collection and analysis (Tashakkori & Teddlie, 2010).

In effect therefore, the study adopted a mixed methods research approach. Mixed methods
involve combining or integration of qualitative and quantitative research and data in a
research study. Qualitative data tends to be open-ended without predetermined responses
while quantitative data usually includes closed-ended responses such as found on
questionnaires or psychological instruments. The core assumption of this form of inquiry is
that the combination of qualitative and quantitative approaches provide a more complete

understanding of a research problem than either approach alone (Tashakkori & Teddlie,
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2010). Mixed methods have been used in a similar study by Handal et al. (2013). The method
is helpful because it makes manifest the complex interaction among variables within a
particular study. Mixed methods also require the integration of different theoretical

perspectives to interpret data as is the case in the current study.

3.3 Research Design

The study utilised a decripto-explanatory survey research design. This design combines both
a descriptive and explanatory designs. The design facilitated detailed description and
analysis of the variables under study. Combined designs enable the researcher to achieve
optimal results as there is no single perfect design as is suggested by Saunders, Lewis and
Thornhill (2009). While the descriptive survey design determines the status of the
independent variables on the dependent variables, the main aim of an explanatory research is
to identify any causal links between the factors or variables that pertain to the research
problem (Fraenkel & Wallen, 2008). The descripto-explanatory survey design has been used
successfully by others researchers in similar studies such as Mokaya and Kipyegon (2014)
who examined determinants of employee engagement in the banking industry in Kenya and
Karanja, Muathe and Thuo, (2014) who evaluated marketing capability and the performance

of mobile service providers.

3.4 Target Population

The target population of the study was the 3081 community health trainees from 13 counties

(Amref Health Africa, 2015). The population distribution is presented in Table 3.1.
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Table 3.1: Target Population

County
Bungoma 500
Isiolo 326
Kajiado 163
Kakamega 160
Kisii 80
Kisumu 426
Kitui 220
Migori 40
Nairobi 410
Nyamira 80
Samburu 285
Siaya 311
Vihiga 80
3081

(Source: Amref Health Africa, 2016).

3.5 Sample Size and Sampling Procedures

Kothari and Garg (2014) state that a sample size should neither be excessively too large nor
too small. They add that an optimum sample size is one which fulfils the requirements of
efficiency, representativeness, reliability and flexibility. While deciding the size of the
sample, the researcher must determine the desired precision and an acceptable confidence
level for the estimate. The sampling procedure is the process by which a researcher uses to

select the unit of analysis form the sample (Fraenkel & Wallen, 2008).

3.5.1 Sample Size

To achieve the expected threshold for a sample size, the researcher drew the sample size

using the formula suggested by Yamane (1967) for calculating sample sizes. A 95%

confidence level and P = .5 are assumed for Equation.

n=N/1+ N(e)?
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Where;

n = Sample

N = Population

e = Standard error.

Thus

n=N/1+ N(e)?

n = 3081/1 + 3081(0.05)2

n = 354

The sample attained using the Yamane’s formula (354) was considered adequate for this
study. This because the formula used is reliable and it produces comparable results with

Cochran’s formula for finite populations (Cochran 1977).

3.5.2 Sampling Procedure

The study adopted a multi-stage sampling design. In multi-stage sampling, the sample is
selected in multiple steps the design is selected because it enables the researcher to utilize
sequential clustering within a reasonable cost achieving desired results. This is not possible
with most of other sampling designs. Kothari and Garg (2014) assert that ordinary multistage

sampling is applied in big enquiries extending to a considerable large geographical area.

The first step in the sampling procedure is to establish the geographical locations. The
geographic locations were purposefully selected because the mHealth programme was only
conducted in those locations. The mHealth project was implemented in three different
environments; rural, urban and nomadic. This study adopted the existing clustering in each

cluster two counties were selected by simple random sampling. Following the random
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sampling the following counties were selected: Nairobi, Kisumu, Samburu, Kajiado, Kitui

and Kakamega. The population from the selected counties was 1664.

The second stage was selecting the individual respondents form within the clusters. Simple
random sampling was thus each member has an equal chance of inclusion. This type of
sampling is less time consuming and produces better results (Fraenkel & Wallen, 2008).

Table 3.2 shows the stratification;

Table 3.2: Sample Distribution

Cluster County Sample
Urban Nairobi 87
Kisumu 91
Rural Kitui 57
Kakamega 34
Nomadic Samburu 61
Kajiado 34
Total 354

(Source: Amref Health Africa, 2016).

3.6 Data Collection Instruments

Projects investigating mobile learning have utilised interviews, questionnaires, diaries and
focus groups to collect information (Sharples, 2009). The drawbacks with such techniques are
the reliance on the memory and honesty of the participants (Nestel et al. 2005; Wali et al.
2008). To cater for such shortcomings, the current study utilized the triangulations method
where in addition to the questionnaires, interviews and focus groups discussion, document

analysis of actual mobile learning system was used.
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3.6.1 Questionnaire for Community Health Trainees

In order to investigate the determinants of the community health trainees adoption of mobile
learning, the study adapted different instruments from similar studies for each of the variables
(Tsai, Tsai, & Hwang , 2010; Agarwal and Prasad 1998; Shih-hsien Yang, 2012). Notably, all
the instruments adopted have been successfully used in studies such as by Mahat,, Ahmed
and Wong (2012) and Mtebe & Raisamo, (2014). The questionnaire contained both open
and closed questions, the closed questions was a 5-point Likert where, 5=Strongly Agree,
4=Agree, 3=Uncertain, 2= Disagree, 1= Strongly Disagree. A Likert scale has been selected
because it is used to measure opinions, attitudes, values and behaviour (Kothari and Garg,

2014).

To measure self-efficacy, the tool used for this study was derived from Tsai and Tsai’s (2003)
on internet self-efficacy survey. However, some items were modified in order to fulfil the
requirements of mobile-learning. To guide the modification, further reference is made from
Shih-hsien Yang (2012); Mahat, et al (2012) for items on peer interaction. For personal

innovativeness, the study adapted items by Agarwal and Prasad (1998).

In order to measure the mLearning attitude, the mLearning attitude survey was adapted from
Tsai, Tsai, & Hwang’s (2010) PDA attitude scale, with some additional modifications being
made by the researcher to suite the current study. For the variable on learner behavioural
Intention to use mLearning, the study adopted research instrument developed by Venkatesh et

al. (2003).
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3.6.2 Interview Guide

Structured interviews with predetermined standardised questions was used to gather data
from the Community Health Extension Workers and the institutional support staff, and the
community health trainees. The interview questions were drawn from the thematic areas of
the questionnaire. The main objective of the use predetermined standardised questions was to
triangulate the information gathered using the questionnaire and keep a focus on the variable

of study (Kothari and Garg, 2014; Fraenkel & Wallen, 2008).

3.6.3 Focus Group Discussion

In order to conduct triangulation, a Focus Group Discussion (FDG) was conducted with the
Community Health Volunteers. The FDG questions were drawn from the thematic areas of
the questionnaire. FGDs were chosen because they can be used to explore the meanings of
survey findings that cannot be explained statistically, the range of opinions/views on a topic
of interest and to collect a wide variety of information (Kothari, 2014, Fraenkel & Wallen,

2008).

3.6.4 Document Analysis

To further triangulate the data, the researcher made reference to project documents such as
reports and learner performance and completion rate spread sheets generated from the Mobile
Learning Management System (MLMS). The MLMS documents show the learner listing

which will inform research subjects sampling (Appendix VII, V1II).

Data on learner actual use of the mLearning platform was collaborated with the field data and

used for analysis of the dependent variable. The MLMS documents contained information on
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meaning of various codes used in the mLearning platform, learner progress on mlLearning

including chat count, chat score and topics covered on the mLearning platform.

3.7 Pilot Study

It was necessary to pilot test the questionnaire before using it for this study. The main
purpose of the pilot study was to ensure the readability and clarity of the questionnaire items
and to check if the data collected answers the study questions. (Alvin et. al. 2009, Creswell,
2008, Sekaran and Bougie, 2011; Zikmund, 2009). The pilot study also helped check the
respondent understanding of questions, appropriateness of response categories, question
clarity and adequacy of instructions. The pilot constituted 35 participants drawn from
Golfcourse community unit in Nairobi county. Extant literature suggests that a pilot study

sample should be 10% of the sample (Connelly, 2008).

The selected participants for the pilot were not to be among those included in the sampling
frame (appendix vii). The main reason for this is to ensure that the respondents are not

exposed to the tools prior to the main study.

3.8 Validity of Research Instruments

Instrument validity revolves around the defensibility of the inferences researchers make from
the data collected through use of an instrument. Instruments should permit researchers to
draw valid conclusions about the characteristics of the subjects that study. Validity is the
appropriateness, correctness, meaningfulness and usefulness researchers make based on data
collected (Frankel and Wallen, 2008). To ensure validity in this study, questionnaires were
examined by experts to ensure consistency within the items. Content validity was established

through discussion of the research instrument with peers and research supervisors to ensure
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that all the variables in the research objectives were adequately captured in the questionnaire

and interview schedule and focus group discussions.

3.9 Reliability of Research Instruments

It is paramount that a researcher ensures that research instruments are reliable. Reliability is
the consistency of scores obtained from the data collected (Frankel and Wallen, 2008). In this
study, internal consistency reliability test was used to assess the consistency of results across
items within a test. A single measurement instrument was administered to a group of people
on one occasion to estimate reliability. In effect, the reliability of the instrument was judged
by estimating how well the items that reflect the same construct yield similar results.
Cronbach's Alpha (o)) was used to test for internal consistency. The threshold of acceptance
was a score of at least 0.7 (Frankel and Wallen, 2008). The pilot test yielded the results

shown in Table 3.3

Table 3.3: Results of Reliability Coefficients of the Pilot Study

Variable Number of Items Cronbach’s
Learner Self-efficacy 28 0.930
Learner attitude 20 0.840
Behavioural intention 34 0.915
Institutional factors 7 0.794
Adoption of Mobile learning 4 0.850

The results of the pilot produced a computed alpha value of 0.930 for the variable on learner
self-efficacy, 0.840 for the learner attitude variable, 0.915 for the behavioural intention
variable, 0.794 for the institutional factors and adoption of mobile learning 0.850. Where the
computed alpha value is greater than 0.70 the instruments are considered to have an

acceptable level of internal reliability (Frankel and Wallen, 2008). The questionnaire was
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thus considered internally consistent. Apart from the checking the internal consistency, the
items were checked for clarity especially on the open-ended responses and minor corrections

made.

3.10 Data Collection Procedures

Various authorizations were sought before embarking on data collection.. First, the researcher
requested for a letter of introduction from University of Nairobi, secondly, authorization was
sought from the research division of Amref Health Africa. Finally, a research permit was
sought from the National Commission for Science, Technology and Innovation (NACOST]I).
Four qualified field researches assistants were recruited and taken through a fresher training
to ensure accurate data collection. The training included an orientation to the study ,
familiarization with the data collection sites, basic field ethics and data collection
methodologies. The researcher with the help of the research assistants administered the

questionnaires and conducted interviews and focused group discussions with the respondents.

3.11 Data Analysis Techniques

Data analysis entails the process of collecting, modelling, transforming and packaging
collected data in a way that the results can be easily and efficiently communicated. It enables
one to present useful information, suggesting conclusions in a clear manner. The output can
be used to support decision making (Greener, 2008). This study gathered both quantitative
and qualitative data. Prior to the analysis, the quantitative data was coded as per study
variables. All the quantitative variables were organised thematically for triangulation with the

guantitative outputs.
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Descriptive analysis was conducted to help the researcher to significantly explain the
distribution of measurements and to obtain percentages, means and standard deviations on the
level of agreement or disagreement the question items (Bryman, 2003; Serakan & Bougie,
2011). Data from the Likert scale items was presented in percentages, means and standard
deviations. Boone and Boone (2012) propose that in means and standard deviations can be
used describe the Likert scale items. For the current study, a high standard deviation indicated
high variation of learner mLearning self-efficacy. In this study, a mean score 4.00 and above
was considered high, 3.00-3.99 was considered moderate and below 3.00 was considered

low. This scale has been used in other studies such as Kabue (2016).

Correlation analysis which is used to establish whether there is a relationship between the
dependent and the independent variables. The correlation coefficient is a measure of linear
association between two variables. Values of the correlation coefficient are always between -
1 and +1. A coefficient of +1.0, (a perfect positive correlation), means that changes in the
independent variable will result in an identical change in the dependent variable. A
coefficient of -1.0, a (perfect negative correlation), means that changes in the independent
item will result in an identical change in the dependent item, but the change will be in the
opposite direction. A coefficient of zero meant that there is no relationship between the two

items and that a change in the independent item had have no effect in the dependent variable.

Regression analysis which refers to a set of statistical processes for estimating the
relationships among variables. It was used to test the relationship between the dependent
variable and the independent variables (Serakan & Bougie, 2011). More specifically,
regression analysis helped in the understand of how the dependent variable changes when any
one of the independent variables is varied, while the other independent variables are held

fixed.
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The dependent variable, the adoption of mLearning, was analysed in an adoption continuum
of five levels; The innovator, early adopter, early majority, late majority, and laggards. These
levels have a distinct natural ordering. To investigate which independent variables predicted
the adoption of mLearning, regression analysis was conducted. This scale has been used

successfully in other studies such as McWhorter (2012).

The study used simple regression model for hypothesis 1,2,3,4,5,and 6. Hypothesis 7 was
tested using multiple regression analysis and hypothesis 8 was tested using moderated

multiple regression analysis. The models for each are as follows:

i) Simple regression model
Hypothesis one: y = By + 1 X; + €
Where
B, is the constant
B4 is the coefficient for learner characteristics

X is learner characteristics

Hypothesis two: y = By + B, X, + €
Where
B, 1s the constant
B, is the coefficient for learner self-efficacy
X, is learner self-efficacy
Hypothesis three: y = By + B3X3 + ¢
Where

Bo is the constant
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B5 is the coefficient for learner attitude

X5 is learner attitude

Hypothesis four: y = By + Bs X, + €
Where
B, is the constant
B, is the coefficient for behavioural intention

X, is behavioural intention

Hypothesis five: y = By + X5 + ¢
Where
Bo is the constant
Bs is the coefficient for technology use

X5 is technology use

Hypothesis six: y = By + BeXe + €
Where
Bo is the constant
B 1s the coefficient for learner characteristics
X, is learner characteristics
Where
B, 1s the constant
B is the coefficient for institutional factors

X is institutional factors
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i) Multiple regression model
Hypothesis seven: y = By + [1X1 + B2X5 + 3X3 + By Xy + X5 + €
Where

B, is the constant

B4 is the coefficient for learner characteristics

X is learner characteristics

X, is learner self-efficacy

X5 is learner attitude

X, is behavioural intention

X5 is technology use

iii) Moderated multiple regression model
Hypothesis eight: y = By + B1X1im + B2Xom + B3Xsm + BaXam + BsXsm + €
Where

B, is the constant

B4 is the coefficient for learner characteristics

X is learner characteristics

X, is learner self-efficacy

X5 is learner attitude

X, is behavioural intention

X5 is technology use

m is the moderated effect (institutional factors)

The null hypothesis was rejected based on the significance of variables in the regression

model. If the null hypothesis Hy: 5; = 0 (where B; = B1, B2, B3, Ba, Bs, Be) Was rejected. To
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test the hypotheses for the simple regression models t test statistic was used. Then X; was
taken to have a significant influence on Y. To test the hypothesis for the multiple and the

moderated regression models F statistic was used; Hy: Bim = 0.

3.12 Ethical Considerations

It is fundamental that the researcher ensures that the participants in the research study are
protected and well aware of the study they are involved in. The researcher should seek
consent of the respondents, ensure that the identity of participants is protected. The
respondents should be assured that any data collected from or about them will be held in

confidence (Frankel and Wallen, 2008)

In this study, the researcher ensured confidentiality of the respondents by seeking consent
through a letter of introduction. The researcher ensured the respondents participated on a
voluntary basis. The authority to conduct the research was sought through permit from the
National Commission for Science, Technology and Innovation (NACOSTI). The names of
the respondents did not appear anywhere on the questionnaire as suggested by Frankel and
Wallen, (2008). The researcher also ensured that all questionnaires contained a disclaimer
that data collected from the participants would not be used for any other purpose other than

the intended study.
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Table 3.4: Operational Definition of Variables

Objective Hypothesis Variable Indicators Measuremen | Data collection | Data analysis
t scale tool

To assess effect of Hil:Learner Independent e Gender e Nominal Questionnaire e Percentages,

learner characteristics | characteristics have a variable: e Age e Ordinal Mean and

on adoption of significant effect on Learner e Professional ¢ Ordinal Standard

mLearning for the adoption of mLearning | characteristics experience Deviation.

mHealth community | for the mHealth e Academic e Ordinal e Chi-square

health training community health achievement «Simple

programme in Kenya. | training programme in e Duration of e Ordinal Regression
Kenya. exposure to Analysis

mLearning ¢ANOVA
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Objective Hypothesis Variable Indicators Measuremen | Data collection | Data analysis
t scale tool

To determine the H12: Learner self- Independent ¢ Navigation ¢ Ordinal e Questionnaire e Percentages,

effect of learner self- | efficacy has a variable: e Peer interaction | e Ordinal e FDG Mean and

efficacy on adoption significant effect on Learner self- e Dependency ¢ Ordinal e Interview Standard

of mLearning for the | adoption of mLearning | efficacy e Innovativeness | e Ordinal Deviation.

mHealth community | for the mHealth e Simple

health training community health Regression

programme in Kenya. | training programme in Analysis
Kenya. ¢ANOVA

79




Objective Hypothesis Variable Indicators Measuremen | Data collection | Data analysis
t scale tool
To evaluate the effect | H13: Learner attitude Independent e Towards mobile | e Ordinal e Questionnaire | e Percentages,
of learner attitudes on | has a significant effect | variable: learning e FDG Mean and
adoption of mLearning | on adoption of Learner attitude | e Towards use of | e Ordinal e Interview Standard
for the mHealth mLearning for the mobile phone for Deviation.
community health mHealth community learning e Simple
training programme in | health training e Towards the ¢ Ordinal Regression
Kenya programme in Kenya. mLearning Analysis
content e ANOVA
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Objective Hypothesis Variable Indicators Measuremen | Data collection | Data analysis
t scale tool
To establish the effect | Hi4: Learner Independent e Social ¢ Ordinal e Questionnaire | e Percentages,
of learner behavioural | behavioural intention variable: Influence e FDG Mean and
intention on adoption | has a significant effect | Learner e Performance e Ordinal e Interview Standard
of mLearning for the on adoption of behavioural Expectancy Deviation.
mHealth community mLearning for the intention e Effort ¢ Ordinal e Simple
health training mHealth community expectancy Regression
programme in Kenya.. | health training e Facilitating Analysis
programme in Kenya. conditions « Ordinal * ANOVA
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Objective Hypothesis Variable Indicators Measuremen | Data collection | Data analysis

t scale tool
To determine the H:5: Technology use Independent e+ Device ¢ Ordinal e Questionnaire | e Percentages,
effect of technology has a significant effect | variable: functionality e FDG Mean and
use on the adoption of | on adoption of Technology use | e Content * Ordinal e Interview Standard
mLearning for the mLearning for the delivery Deviation.
mHealth community | mHealth community technology e Simple
health training health training Regression
programme in Kenya. | programme in Kenya. Analysis

e ANOVA
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Objective Hypothesis Variable Indicators Measuremen | Data collection | Data analysis
t scale tool
To evaluate the effect | H16: Institutional Moderating e Training ¢ Ordinal e Questionnaire | e Percentages,
of institutional factors | factors have a variable: e Content ¢ Ordinal e FDG Mean and
on adoption of significant effect on Institutional development e Interview Standard
mLearning for the adoption of mLearning | factors Deviation.
mHealth community | for the mHealth e Simple
health training community health Regression
programme in Kenya. | training programme in Analysis
Kenya. e ANOVA
To determine the H17: The combined Independent e Learner e Ordinal e Questionnaire | e Percentages,
effect of combined influence of learner variable: Characteristics Mean and
learner characteristics, | characteristics, self- Combined e Learner Self- Standard
self-efficacy, learner | efficacy, learner Learner efficacy e Ordinal e Questionnaire Deviation.
attitude, behaviour attitude, behaviour behaviour and e Learner e Multiple
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Objective Hypothesis Variable Indicators Measuremen | Data collection | Data analysis
t scale tool

intention and intention and technology use Attitudes Regression
technology use on technology use have a e Behavioural Analysis
adoption of mLearning | significant effect on intention e ANOVA
for the mHealth adoption of mLearning e Technology
community health for the mHealth Use
training programme in | community health
Kenya. training programme in

Kenya.
To determine the H18: The moderating Moderating e Training ¢ Ordinal e Questionnaire | e Percentages,
moderating influence | effect of institutional variable: e Content Mean and
of institutional factors | factors on the Institutional development Standard
on the effect of learner | relationship between Factors e Ordinal e Questionnaire Deviation.

behaviour, technology

use on adoption of

learner characteristics,

learner behaviour and

e Moderated

multiple
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Objective

Hypothesis

Variable

Indicators

Measuremen

t scale

Data collection

tool

Data analysis

mLearning for the
mHealth community

health training

programme in Kenya.

technology use have a
significant effect on
adoption of mLearning
for the mHealth
community health
training programme in
Kenya.characteristics,
learner behaviour and
technology use and
adoption of mLearning.
for the mHealth
community health
training programme in

Kenya.

Regression
Analysis

e ANOVA
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Objective Hypothesis Variable Indicators Measuremen | Data collection | Data analysis
t scale tool
Adoption of e Learner adoption | ordinal e Questionn e Regressi
e Actual adoption
mobile learning aire on
e LMS data Analysis
¢ ANOVA
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CHAPTER FOUR

DATA ANALYSIS, PRESENTATION AND INTERPRETATION OF FINDINGS

4.1 Introduction

This chapter presents data analysis, presentation and the interpretation of the findings. Prior
to the analysis, the research response rate computed and presented. Survey data was collected
using questionnaires, interviews, Focus Group Discussions and document analysis on the
LMS data on learner usage of the mLearning platform and personal observations of the
mLearning activities for the community health trainees. The findings are presented as per the

research objectives.

4.2 Questionnaire Return Rate
The analysis was based on 294 questionnaires out of 354. This represents a response rate of
83.05 %. This was considered an appropriate return rate. According to Bryman and Bell

(2011) a return rate of 50% is adequate, 60% good and above 70% is considered excellent.

4.3 Learner Characteristics

For the first objective of the study, the characteristics identified for this study were; of age,
gender, academic achievement, professional experience as a community health volunteer,
prior experience with mLearning and duration of exposure to mLearning. This was analysed

and presented in this section.

4.3.1 Age of the respondents
The researcher analysed the age of the respondents. The raw data was ranked for purposes of
analysis from the lowest to the highest. The age of the respondents was therefore, presented

in five categories. This descriptive analysis is presented in Table 4.1.

87



Table 4.1: Age of Respondents

Age in years Frequency Percent
24 and below 11 3.7
25-29 37 12.6
30-34 53 18.0
35-39 69 23.5
39-44 54 18.4
Above 40 70 23.8
Total 294 100.0

The age of the community health trainees was as follows; 24 years and below 3.7%, 25-29
constitute 12.6%, 30-34 were 18.0%, 35-39 constitute 23.5%, 39-44 were 18.4% and those
above 44 years of age constitute 23.8 %. The results show that the majority (83.7) of the
community health trainees who work as Community Health Volunteers are aged above 30

years of age.

4.3.2 Gender of respondents

The researcher analysed the gender of the respondents as presented in Table 4.2.

Table 4.2: Gender of Respondents

Gender Frequency Percent
Female 202 68.7
Male 92 31.3
Total 294 100.0

The results showed that there were more female (68.7%) community health trainees than the
male (31.3%). This result is consistent with the national average where we have more female

participation in community health volunteer work than male.
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4.3.3 Level of Education

Regarding the level of education of the community health trainees participating in the

mLearning programme, primary education, secondary education and professional

qualification (certificate and diploma level) emerged as the main categories for consideration.

The descriptive analysis is presented in Table 4.3.

Table 4.3: Academic Achievement of Respondents

Level of Education Frequency Percent
Primary 16 54
Secondary 25 8.5
Certificate Level 223 75.9
Diploma 29 9.9
Bachelor’s Degree 1 3
Total 294 100.0

The results showed that 5.4% of the participants had primary education, 8.5% had secondary

education, 75.9 % had a professional certificate while 9.9% had diploma. Only one of the

Community health trainees sampled for the study held a Bachelor’s degree representing

0.3%. The result imply that the community health trainees level of education cut across

many levels ranging from primary to degree. However most of the trainees had a certificate

level training.

4.3.4 Professional Experience

The professional experience of the respondents was analysed and the descriptive analysis

presented in Table 4.4.
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Table 4.4: Number of Years Worked as Community Health Volunteer

No. of years Frequency Percent
5 years and below 149 50.7
6-10 years 112 38.1
11-15 years 30 10.2
16-20 years 3 1.0
Total 294 100.0

The results of the study show that 50.7% of the respondents had 5 years and below of
experience as Community Health Volunteers. Another 38.1 percent had 6-10 years’
experience with 10.2% having 11-15 years’ experience and 1.0% having 16-20 years. The
results show that 50.7% of the trainees had worked as Community Health VVolunteers for less
than 5 years while 49.3% had worked for over 5 years. This is considered a good balance

given that the terms of engagement are voluntary.

4.3.5 Duration of Exposure to mLearning and Adoption of mLearning
The duration of exposure to mLearning was analysed and the descriptive analysis presented

in Table 4.5.

Table 4.5: Duration of Exposure to mLearning

Months Frequency Percent
1-4 3 1.0

5-8 9 3.1
9-12 197 67.0
13-16 3 1.0
17-24 82 27.9
Total 294 100.0

The results in Table 4.5 indicates that 1.0% of the participants were exposed to the
mLearning programme for 3 months, 3.1% were exposed for 5-8 months, 67.0 were exposed

for 9-12 months and 1.0% for 13-16 months while 27.9% were exposed for 17-24. Majority
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of the participants had been exposed to mLearning for between 9 and 24 months. This is

largely because the two phases of the mHealth project lasted 24 months.

4.4 Tests for Statistical Assumptions

This section presents the tests for statistical assumptions. Prior to conducting statistical
analysis, a researcher need to conduct tests for statistical assumptions. When these
assumptions are violated the results of the analysis can be misleading or completely
erroneous (Field, 2009; Bryman, 2012). This section covers the Normality test and the test for

multicollinearity.

4.4.1 Normality Test

To test for the significance of departure from normality, Q-Q plots were done for each of the
variables of the study. The Q-Q plot, or quantile-quantile plot, is a graphical tool to help
assess if a set of data probably came from some theoretical distribution such as a Normal or
exponential. It is considered an important diagnostic for checking the assumption of
normality (Stine, 2017). The results for plots of learner characteristics, self-efficacy, learner
attitude, behavioural intention, technology use, institutional factors and adoption of mobile
learning all show that the respective indicators were approximately distributed along the
normal line. This is an indication the data could be used to run regression analysis.. The plots

are shown in appendix VI.
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4.4.2 Test of Multicollinearity
To determine whether multicollinearity levels would pose a challenge to the analysis,
collinearity diagnostics was conducted to generate the Variance Inflation Factor (VIF) value

and tolerance levels. The results are presented in Table 4.6.

Table 4.6: Test of Multicollinearity

Model Coefficients Collinearity Statistics

Tolerance VIF
Learner self -efficacy .687 1.456
mLearning Attitude 172 1.295
Behavioural Intention 496 2.015
Technology Use .673 1.487
Institutional Factors 728 1.373
Adoption of mLearning .7136 1.381

The results in Table 4.6 show that the VIF for learner self-efficacy was 1.456, mLearning
attitude 1.295, behavioural intention 2.015, technology use 1.487 and 1.373 for institutional
factors, 1.381 adoption of mLearning. The tolerance was .687, .772, .496, .673,.728 and 736
respectively. The results therefore, indicate that the study variables had a VIF of less than 10
and a tolerance greater than 0.1 implying the there was no multicollinearity as suggested by

Bryman (2012).

4.5 Learner Characteristics and Adoption of Mobile Learning

Under objective one, the study sought to determine the relationship between learner
characteristics and adoption of mLearning. A Chi square test of independence was conducted
for age and gender independent of each other and adoption of mLearning. Correlation

analysis was conducted for the remaining learner characteristics.
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Chi square test of independence was carried out to test if either age or gender had significant

influence on adoption to mLearning. The results are combined and summarised in Table 4.7.

Table 4.7: Learner Age, Gender Adoption of Mobile Learning.

Gender Age
Pearson Chi square statistic 5.775 19.53
P value 0.217 0.488

The results in Table 4.7 show that no relationship was found between either gender nor age
and adoption of mLearning. This is because the p value for gender was 0.217 and p value for
age was 0.488 which was greater than the standard p value of 0.05. These results imply that
in the context of the current study, both gender and age are not significant in explaining
adoption of mLearning and therefore, learners should be presented with equal opportunity

regardless of age and gender.

Further, a Pearson correlation analysis was used to identify the relationships between each of
the other variables; level of education, work experience and work experience. The results of

this are shown in Table 4.8.

Table 4. 8: Correlation for Learner Characteristic VVariables.

Level of Work Period of  Adoption of
education  experience  exposure mLearning
6.Adoption of  Correlation .150* 233** 466**
mLearning Coefficient
Sig. (2-tailed) 012 .000 .000 .
N 294 294 294 294

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

The results in Table 4.8 indicated that the level of education was positively and significantly

correlated with adoption of mobile learning (r=.150p < 0.05). The analysis also established
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that work experience was positively and significantly correlated with adoption of mLearning

(r=.233 p < 0.01). The results also show that the period of exposure to mLearning was

positively and significantly correlated with adoption of mLearning (r=.466 p < 0.01). The

period of exposure to mLearning had the greatest correlation with mLearning adoption of the

three sub variables of learner characteristics. This finding implies that the longer the learner

is exposed to the mLearning platform the higher the adoption of mLearning.

Secondly, regression analysis was used to show the amount of variance in mLearning

adoption accounted for by learner characteristics. Age and gender were excluded from the

regression model. To test the hypothesis, the model Y = g, + 5, X; was fitted. Table 4.9

shows the regression analysis between learner characteristics and mLearning adoption.

Table 4.9: Simple regression Results of Learner Characteristics.

Model Summary

Model R R Square  Adjusted R Std. Error of the Estimate
Square
1 AT7 227 224 43918
ANOVA
Model Sum of df Mean Square F  Sig.
Squares
Regression 15.304 1 15.304 79.346 .000
1 Residual 52.078 270 193
Total 67.383 271
Coefficients
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
(Constant) 3.279 115 28.390 .000
1 Leamer 153 017 477 8.908 .000

Characteristics

The results showed that learner characteristics had a significant positive effect on adoption of

mLearning, F (1,270) = 79.346, p<0.001, R? = 0.227. The finding that R? = 0.227, implies
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that about 23% of variation in mLearning adoption is explained by variation on learner
characteristics. R = 0.477 meaning that learner characteristics contributed to about 48% of the

mLearning adoption. The model equation therefore is;

Y =3.279 + 0.153X;
Where Y is mLearning adoption and X; is learner characteristics
It was hypothesized that:
Hol: Learner characteristics has no significant effect on adoption of mLearning

for the mHealth community health training programme in Kenya.

With, f =0.153 ¢t = 8.908,p < 0.05 it means that for one-unit improvement in learner
characteristics, mLearning adoption increases by about 0.153. Given that the p-value is
<0.05, the null hypothesis was rejected and it was concluded that learner characteristics has a
significant effect on adoption of mLearning. This implies that learner characteristics such as
prior exposure to mLearning are critical in mLearning adoption. This means institutions
offering mLearning should have an awareness of the learner characteristics in order to meet

the shortfalls.

4.6 Learner Self-Efficacy and Adoption of Mobile Learning

This section covers data analysis for objective two which sought to investigate the influence
of learner self-efficacy on adoption of mLearning for the mHealth community health training
programme in Kenya. Learner self-efficacy was considered likely to influence learner
adoption of mLearning. The specific factors that were considered under this category were

the learner’s ability to navigate through the mLearning platform, peer interaction, learner
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dependency and innovativeness. Both descriptive and inferential analysis were done and the

results are presented in this section.

4.6.1 Descriptive Analysis

This section presents the descriptive analysis of the four sub-variables used to measure
learner self-efficacy. To measure the sub-variables, the respondents were presented with
statements measuring each of the subcomponents of self-efficacy and were required to
indicate their opinion on each. These items were tested using a 5-point Likert scale where:
SA=Strongly Agree (5), A=Agree (4), U=Uncertain (3), D=Disagree (2), SD=Strongly
Disagree (1). The Likert scale items were designed as a series of questions that when
combined measure a particular construct. Boone and Boone (2012) suggest that in such a case
we use means and standard deviations to describe the scale. In the case of the current study,
the respondent’s opinion was indicated by percentages and the mean scores while the
variance was indicted by the standard deviations. A high standard deviation indicated high
variation of learner mLearning self-efficacy. In this study, a mean score 4.00 and above was
considered high, 3.00-3.99 was considered moderate and below 3.00 was considered low, this
scale has been used in other studies such as Kabue (2016). The results are indicted in Table

4.10-4.13.
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Table 4.10: Navigating through the Learning Platform

No. Statement SD D U A SA mean Standard
deviation

1 Itiseasy to navigate through 3.4% 8.8% 2.4% 29.6% 55.8% 4.26 1.086
SMS content

2 ltiseasy to navigate through 4.4% 5.8% 5.5% 45.7% 38.6% 4.08 1.034
(IVR)Voice content

3 Itiseasy to navigate through 2.0% 4.1% 3.7% 36.1% 54.1% 4.36 .893
Group Chat

4 ltiseasy to navigate through 1.4% 7.1% 6.1% 41.2% 44.2% 4.20 .936
case studies and scenarios

5 "I believe | will need strong 9.9% 21.8% 5.8% 29.4% 33.1% 2.46 1.396
level of support

6 1am in complete control 3.7% 4.8% 6.5% 36.4% 48.6% 4.21 1.018
using mobile technology

7 I need help to use mobile 15% 18.7% 5.4% 36.4% 24.5% 3.37 1.415
technology effectively
N=294, “Negative Item X= 3.849

The results in Table 4.10 show that 29.6% and 55.8% of the respondents agree and strongly
agree respectively that it was easy to navigate through SMS content for learning. A total 45.7
% and 38.6% of the respondents agree and strongly agree respectively that it was easy
navigate through IVR content. Another 36.1% and 54.1% agree and strongly agree
respectively that it was easy to navigate through group chat interface. Another 41.2% and
44.2% agree and strongly agree respectively, indicated that it was easy to navigate through
case studies and scenarios for learning. Another 29.4% agree and 33.1% of the respondents
believed that they will need strong level of support from the IT staff to be able to fully utilize
mobile technology. Another 36.4% agree and 48.6% strongly agree they are in complete
control using mobile technology. Finally, another 36.4% and 24.5% of the respondents agree
and strongly agree respectively that they need help to use mobile technology effectively. This
implies that majority of the respondents had high efficacy in all the three-main learning

interface, with almost all the of the respondents had the highest efficacy in using the group
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chat. This further implies that learners will enjoy and have high efficacy in a learning

interface that is interactive.

With the average mean being 3.849, is an indication of a relatively high self-efficacy spread
across the ability to navigate the mLearning platform. However, with a standard deviation of
less than 1 in only two items group chat and case studies and scenarios, it implies there was a

high variation in the other subcomponents of navigation.

This set of result where on one hand the learners felt they have high self-efficacy on
navigating through the mLearning system but at the same time need support was partly
validated by the interviews which showed that the respondents self-efficacy was brought
about by the strong institutional support that was set up through the help desk and the use of
CHWs to offer support to the learners. It further indicates that any institution offering
mLearning should have a strong learner support system. The response from the focus group

discussions validated this finding.

“... I enjoyed the chat...however, there were challenges with the transmission of SMS and
clarity of IVR.... the help desk and the feedback meetings was useful in rectifying and

improving issues raised...”

This implies that much as the learners experienced challenges with navigation of the
mLearning platform, the challenges were resolved in the course of the programme thus

improving their efficacy with time.

The next sub variable on self-efficacy was the peer interaction platform, the descriptive

analysis in presented in Table 4.11.
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Table 4.11: Peer Interaction Platform

No. Statement SD D U A SA Mean Std.
Deviation

1 | enjoy the chat 03% 65% 1.7% 41.5% 50.0% 4.34 831
forums

2 Chat make interaction 14% 7.1% 2.0% 45.6% 43.9% 4.23 .903
fun.

3 | enjoy social media 146% 11.6% 8.2% 39.8% 259% 3.51 1.372

4 Mobile technology 6.5% 11.6% 5.1% 354% 415% 3.94 1.229
allows interaction
with peers

5 | find mobile 20% 88% 6.5% 32.7% 50.0% 4.20 1.033
technology interactive

6 mLearning encourage 0.3% 12.2% 2.0% 36.1% 49.3% 4.22 995

discussion and
collaboration
7 mLearning enables 3.8% 10.0% 3.4% 39.7% 43.1% 4.08 1.097
interaction with the
Supervisors.
N=294 x=4.074

As shown in Table 4.11, analysis of the learner’s peer interaction on the mLearning platform
revealed that 41.5% and 50.0% of the respondents agree and strongly agree respectively that
they enjoyed the chat forums via the mobile device. Another 45.6% and 43.9% of the
respondents agree and strongly agree respectively indicating that chat messages made
interaction with their colleagues fun. Another 39.8% agree and 25.9% strongly agree that
they enjoyed other social media forums (such as WhatsApp, Facebook) to interact with peers
about the learning content. Another 35.4% agree with 41.5% strongly agreeing that they
found the mobile technology interactive. Furthermore, 32.7% agree with 50.0 % strongly
agreeing that the mobile learning activities encourage discussion and collaboration among
students. Finally, on peer interaction, 39.7% agree with 43.1% strongly agreeing that the

mobile learning application enables more interaction with the supervisors.
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with means raging between 3.51 to 4.34 and the standard deviation 0.831 and 1.372 the

results indicate that majority of the respondents had high self-efficacy for peer interaction

using the mLearning platform. The results were validated by the interviews with the CHWSs
and FDGs with the CHVs which indicated that the mLearning was highly interactive among
the learners.

“... the best part of the mLearning platform was that we had access to toll-free chat which
allowed us to share challenges and experiences in real time ...our supervisor were also
part of the chat and they would offer professional feedback...it was fun to learn this
way...”

The next sub variable on self-efficacy was the on-learner dependency. The question put to the

respondents was whether they were able to use the specified platform effectively without

assistance the descriptive analysis in presented in Table 4.12.

Table 4.12: Dependency and mLearning Adoption

No. Statements SD D U A SA  Mean Std.
Deviation

1 lamable to chat effectively 1.7% 4.1% 3.1% 40.4% 50.7% 4.34 .861
without assistance

2 |l am able to access voice 1.7% 9.3% 2.4% 36.0% 50.5% 4.24 1.002
content effectively without
assistance

3 lam able to access SMS 1.7% 2.4% 2.4% 35.9% 57.6% 4.45 .806
content effectively without
assistance

4 | am able to complete 0.0% 4.2% 5.9% 37.4% 52.4% 4.38 .780

learning activities effectively
without assistance

5 lam able to complete quizzes 0.7% 6.2% 4.2% 37.0% 51.9% 4.33 874
effectively without assistance

6 |am able to get feedback 1.4% 2.8% 7.3% 39.6% 49.0% 4.32 .836
effectively without assistance

7 lam able to complete lessons 1.4% 2.7% 4.5% 40.2% 51.2% 4.37 .809
on time without assistance
N=294 x=4.347
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Analysis of the learner’s dependency as a component of self-efficacy as shown in Table 4.12
revealed that 40.4% and 50.7% of the respondents agreed and strongly agreed respectively
that they able to chat effectively without assistance. Another, 36.0% and 50.5% of the
respondents agreed and strongly agreed respectively that they were able to access voice
content effectively from mobile device without assistance. Furthermore, another, 35.9% and
57.6% of the respondents agreed and strongly agreed respectively that they were able to
access SMS content effectively without assistance. Another 37.4% agree with 52.4% strongly
agreeing that they were able to complete learning activities effectively without assistance. In
addition, 37.0% and 51.9% the respondents agreed and strongly agreed respectively that they
were able to complete quizzes effectively without assistance. Another 39.6% agree while
49.0% strongly agreeing that they were able to get feedback effectively without assistance.
Finally, 40.2% agreed while 51.2% strongly agree that they were able to complete lessons on

time without assistance.

With the mean ranging between 4.24 and 4.45 and the standard deviation <1 except for the
ability to access voice content effectively from mobile device without assistance which had a
standard deviation of 1.002, the results imply that the almost all the learners were able to
independently accomplish the mLearning tasks by themselves, this is consistent with results
of the Focus Group Discussions which showed that the respondents found mLearning use
easy since the technology used was highly comparable to their ordinary use of their mobile
phones.

6«

.. mLearning is easy to use....it was just like any other use of the phone with only small

’

differences... with the training we received it became even more easy to use ...’
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The final sub variable on self-efficacy was the innovativeness, the descriptive analysis in

presented in Table 4.13.

Table 4.8: Innovativeness and mLearning Adoption

No. Statement SD D U A SA  Mean Std.
Deviation

1 Solving learning 48% 17.4% 5.5% 46.1% 26.3% 3.72 1.170
based challenges

2 Exploring the new 21% 4.1% 3.8% 45.9% 44.1% 4.26 876
information
technology

3 Enjoy to solving 3.7% 122%  11.6% 40.8% 31.6% 3.84 1.113
difficult problems

4  Apply mLearningin  1.4%  2.4% 7.9% 41.8% 46.6% 4.30 .823
other areas of life

5 Teach self aboutnew 2.1% 5.6% 5.9% 44.4% 42.0% 4.19 .926
technology

6 Feel secure about ICT 1.7%  7.5%  16.1% 36.6% 38.0% 4.02 1.000
ability

7 Use of new 21%  7.2%  10.3% 38.5% 41.9% 4.11 994
technology
N=294 x=4.062

The results in Table 4.13 revealed that 46.1% and 26.3% of the respondents agree and

strongly agree that they manage to solve learning based challenges by themselves. Another

45.9% agree while 44.1% strongly agree that they like to explore the new information

technology. Additionally, 40.8% of the respondents agree while 31.6% strongly that the more

difficult the problem the more they enjoyed to solve it. It was further revealed that 41.8% of

the respondents agree while 46.6% strongly agree that they would try applying mobile

learning in other areas of life. Furthermore, 44.4% agree of the respondents while 42.0 %

strongly agree that they could teach themselves more things they needed to know about new

technology. In addition, 36.6% and 38.0% of the respondents agree and strongly agree

respectively, that they felt secure about their ability to use ICT. Finally, 38.5% and 41.9% of
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the respondents agree and strongly agree respectively, that they can use new technology to do

whatever is possible with that technology.

The average mean for innovativeness was 4.062 meaning that the learner were highly
innovative in the use of mLearning platform. The standard deviation of items 1,3 and 6 was
>1 while for items 2,4,5 and 7 it was <1. This means that for the items with a standard
deviation of <1 indicates that the scores are clustered closely around the mean. On the other
hand, for the items where the mean is >1 it indicates that some of the responses are spread far

from the mean.

4.6.2 Correlation and Simple Regression Analysis

Under objective two the study sought to determine the relationship between learner self-
efficacy and mLearning adoption. Correlation and simple regression analysis are conducted.
Correlation coefficient is calculated as a statistical measure of the strength of the relationship
between the indicators of independent variable and dependent variable. Regression analysis
was used to show the amount of variance in mLearning adoption accounted for by learner

self-efficacy.

4.6.2.1 Correlation Analysis

Before testing the hypothesis, each of the indicators of learner self-efficacy a (Navigation of
the mLearning platform, peer interaction, dependency and innovativeness) a correlation was
conducted to measure the strength of the relationship between the indicators. The results are

presented in Table 4.14.

103



Table 4.9: Correlation Results for Indicators of Self-Efficacy

Navigation Peer Dependency Innovativeness
g Interaction P y
Pearson **x **% *%* **
Adoption of Correlation 209 240 408 403
mLearning Sig. (2-tailed) .000 .000 .000 .000
N 294 294 294 294

**_Correlation is significant at the 0.01 level (2-tailed).

The results in Table 4.14 show that the learners’ ability to navigate was found to be positively
and significantly correlated with adoption of mLearning (r=.209, p < 0.01). Similarly, the
analysis also showed that peer interaction while using the mLearning platform was positively
and significantly correlated with adoption of mLearning (r=.240, p < 0.01). Learners’
dependency in using the mLearning platform was positively and significantly correlated with
adoption of mLearning (r=.408, p < 0.01). Likewise, Learners’ technological innovativeness
in using the mLearning platform was positively and significantly correlated with adoption of
mLearning (r=.403, p < 0.01). Both dependency and innovativeness high levels of
significance for adoption of mLearning, this implies that both must be put into consideration
by mLearning instructional designers. The structuration designer should design platforms and
content that allow for independent learning and innovation for higher adoption rates. This
finding further implies that if learning institutions encourage ICT innovation, the more likely

the learner are to adopt mLearning.

Next the researcher conducted a correlation on the combined indicators of self-efficacy. The

results are shown in Table 4.15
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Table 4.10: Correlation Results for Self-Efficacy

self-efficacy

Pearson Correlation A428**
Adoption of mLearning Sig. (2-tailed) .000
N 294

**_Correlation is significant at the 0.01 level (2-tailed).

The results in Table 4.15 indicate that (r=.428, p < 0.01). This means that learners’ self-
efficacy contributed to about 42.8% of the mLearning adoption. This finding implies that
learner self-efficacy or learner’s ability to use the mobile learning platform is an important

consideration for mLearning adoption.

4.6.2.2 Simple Regression Analysis

For objective two, it was hypothesized that:

Ho2: Learner self-efficacy has no significant effect on adoption of mLearning for
the mHealth community health training programme in Kenya.
To test the hypothesis, the model Y = S, + B, X, was fitted. Table 4.16 shows the regression

result analysis between learner self-efficacy and mLearning.
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Table 4.11: Simple Regression Results of Learner Self-Efficacy

Model Summary

Model R R Square Adjusted R Square Std. Error of the
Estimate
1 4282 183 180 44113
ANOVA?

Model Sum of Squares df Mean Square F Sig.

Regression 10.823 1 10.823 55.620 .000°
1 Residual 48.259 248 195

Total 59.082 249

Coefficients?
Model Unstandardized Coefficients  Standardized t Sig.
Coefficients
B Std. Error Beta

(Constant) 2.223 279 7.977 .000
1 Learner

Self- 501 .067 428 7.458 .000

Efficacy

The results in Table 4.16 presents the overall result for all the indicators for self-efficacy. The
results show that learner self-efficacy had a significant positive effect on mLearning
adoption, F (1,248) = 55.620, p<0.001, R? = 0.183. The finding that R? = 0.183, implies that
about 18% of variation in mLearning adoption is explained by variation on learner self-

efficacy. The model equation therefore is;

Y =2.223+0.501X,
Where Y is mLearning adoption and X, is learner self-efficacy
It was hypothesized that:
Ho2:Learner self-efficacy has no significant effect on adoption of mLearning for

the mHealth community health training programme Kenya.

With, f = 0.501,t = 7.977,p < 0.05 it means that for one-unit increase in self-efficacy,

mLearning adoption increases by about 0.501. Given that the p-value is < 0.05, the null
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hypothesis was rejected and it was concluded that learner self-efficacy had a positive
significant effect on mLearning adoption. This implies that institutions offering mLearning
will need to ensure that the learners gain high efficacy in their ICT skills for them to achieve

high adoption rates.

4.7 Learner Attitude and mLearning Adoption

This section covers data analysis for objective three which sought to investigates the
influence of learner attitude on adoption of mLearning for the mHealth community health
training programme in Kenya. Learner attitude was considered as likely to influence learner
adoption of mLearning. Both descriptive and inferential analysis were conducted and the

results are presented in this section.

4.7.1 Descriptive Analysis

In order to measure attitude three components of the learner attitude were measured on a 5-
point Likert scale where: SA=Strongly Agree (5), A=Agree (4), U=Uncertain (3), D=
Disagree (2), SD=Strongly Disagree (1). The items were adopted from existing scales and
customised for the current study. The three learner attitude attributes considered for the
current study include, attitude towards mobile learning technology, attitude towards use of
mobile devices for learning, attitude towards mobile learning content. The findings are

analysed and presented in Tables 4.17-4.19.
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Table 4.12: Attitude Towards Mobile Learning

No. Statement

SD

D

A SA Mean

Std.
Deviation

1

2

mLearning promotes easy
understanding of concepts
mLearning promotes
independent learning
mLearning enables fast
access to information

| enjoy using new
technology to learn.

| believe mobile
technology would enable
me accomplish tasks
quickly

| believe mobile
technology offers
increased access to
learning

| feel I have the right skills
to continue using
mLearning

0.3%

1.4%

0.7%

0.3%

0.0%

0.3%

0.7%

0.3%

0.3%

1.0%

0.3%

1.0%

1.0%

0.3%

3.4%

1.4%

1.4%

1.7%

1.0%

0.7%

4.5%

42.0% 53.9% 4.49

42.1% 54.8% 4.49

31.7% 65.2% 4.60

31.9% 65.6% 4.62

42.4% 55.5% 4.52

38.5% 59.5% 4.56

35.2% 59.3% 4.52

617

681

.642

578

ST

.604

.666

N=294

X =4.543

The results in Table 4.17 The results showed that 42.0% and 53.9% agreed and strongly

agreed respectively that learning using a mobile device promotes easy understanding of

concepts. Another 42.1% and 54.8% agreed and strongly agreed respectively that learning

using a mobile device enables fast access to information. Another 31.7% Agreed and 65.2%

strongly agreeing that learning using a mobile device enables fast access to information.

Another 31.9% agreed and 65.6% strongly agreed that they enjoyed using new technology

to learn while 42.4% agreed and 55.5% strongly agreed that they believed mobile

technology would enable me accomplish tasks quickly. Likewise, 38.5% and 59.5%

strongly agreed that mobile technology offers increased access to learning with 35.2% and

59.3% indicating agreed and strongly agreed respectively to the statement that they have the

right skills to continue using mobile technology for learning.
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Generally, all the means were above 4.5 and the standard deviation <1. This is an indication
that the majority of the respondents had a positive attitude towards the use of mobile learning
technology for learning purposes. This was partly validated by the Focus Group Discussions
with the respondents where the learners expressed support and liking for the mLearning
technology.
“...mLearning is a very good mode of learning...I am able to access content anytime
anywhere as I undertake my daily chaos...”
The next sub variable to be analysed was learner attitude towards use of mobile devices for

learning, the findings are presented in Table 4.18.

Table 4.13: Attitude Towards Use of Mobile Devices

No. Statement SD D U A SA T viean ~ Std.
Deviation
1 Usingamobile device can 0 4 400 1094 34106 631% 458 624
help me to attain ideas.
2 Inthe mLearning
environment, a mobile -y oo 3800 1006 42.8% 514% 440 783

device can enhance my
desire to learn.

3 “Inthe mLearning
environment, the size of
the mobile device makes
me feel uncomfortable.

4 1 can apply mobile devices
in various learning 24% 1.7% 3.8% 42.8% 49.3% 4.35 .836
activities.

5 "It will take long for me to
be comfortable using
mobile technology for
learning

6  Using mobile technology

21.0% 28.2% 5.2% 22.7% 23.0% 2.99 1.509

29.7% 35.7% 5.9% 16.1% 12.6% 2.46 1.388

o : 1.7% 0.3% 2.1% 33.8% 62.1% 4.54 720
for learning is a good idea
7 Using mobile technology
for learning makes 0.3% 35% 2.1% 35.3% 58.7% 4.49 739
learning interesting
N=294, “Negative items x=3.973
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The results in Table 4.18 revealed that the most of the learners had a positive attitude towards
use of mobile devices for learning with exception for the size of the screen. 34.1% and 63.1%
agreeing and strongly agreeing respectively of the respondents that using a mobile device can
help them to attain more ideas. Majority of the respondents 42.8% and 51.4% agreeing and
strongly agreeing respectively that in the mLearning environment, a mobile device can

enhance their desire to learn.

However, 22.7% and 23.0% of the respondents agreed and strongly agreed respectively that
the size of the mobile device makes them feel uncomfortable. 42.8% agreed while 49.3%
strongly agreed respectively that they can apply mobile devices in various learning
activities. Only16.1% and 12.6% agreed and strongly agreed respectively that it will take
long for them to be comfortable using mobile technology for learning. 33.8% and 62.1%
agreed and strongly agreed respectively that using mobile technology for learning is a good
idea, 35.3% agreeing and 58.7% strongly agreeing with the statement that using mobile

technology for learning makes learning interesting.

The next sub variable to be analysed was learner attitude towards use of mobile learning

content, the findings are presented in Table 4.19.
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Table 4.14: Attitude Towards Mobile Learning Content

No. Statement SA A U D SD Mean Std.
Deviation

1 " mLearning content is 274% 37.7% 11.0% 154% 8.6% 2.40 1.271
inadequate for learning

2 “mLearning contentisnot  34.7% 41.4% 3.9% 11.9% 8.1% 2.17 1.251
easy to understand

3 “mLearning content should 15.5% 23.1% 12.8% 24.5% 24.1%  3.19 1.426
be supplemented with study
modules

4 “Content transmitted via 26.0% 42.0% 6.2% 16.7% 9.0% 241 1.282
mobile devices is too brief
for my comprehension

5 "l see using mobile 39.1% 38.4% 4.1% 7.8% 105% 2.12 1.298
technology to access content
for learning taking longer
than other modes of learning

6 Interacting with learning 40.5% 45.7% 2.4% 7.6% 38% 4.12 1.031
content on mobile technology
is fun

7 | feel break down of content  45.7% 41.6% 2.4% 4.8% 55% 4.17 1.069
into small parts makes
learning more meaningful
N=294, “Negative item x=2.94

The results in Table 4.19 revealed that learner attitude towards mLearning content as a sub

variable was generally low. The results show that 37.7% of the respondents agree with

27.4% strongly agreeing that the mLearning content is inadequate for learning. Another

41.4% agree while 34.7% strongly agree that mLearning content is not easy to understand.

In addition, 23.1% agree while 15.5% strongly agree that mLearning content should be

supplemented with study modules. Another 42.0% agree while 26.0% strongly agree that

content transmitted via mobile devices is too brief for their comprehension. Moreover,

38.4% agree while 39.1% strongly agree that using mobile technology to access content for

learning taking longer. On the other hand, 45.7% agree while 40.5% strongly agree that

interacting with learning content on mobile technology is fun. Finally, 41.6% of the

111



respondents agree while 45.7% strongly agree that break down of content into small parts

makes learning more meaningful.

The results in Table 4.19 show that the attitude towards mobile learning content was low with
an average mean of 2.94 although the opinion was spread with the standard deviation for all
the items >1. The implication of this finding is that there is need to improve on the way
mLearning content is packaged and or offer mLearning as a component of blended learning

integrating it with other modes of distance learning delivery.

4.7.2 Correlation and Regression Analysis
Under objective three the study sought to determine the relationship between learner attitude

and adoption of mLearning. Correlation and simple regression analysis are conducted.

4.7.2.1 Correlation of indicators of Attitude and mLearning Adoption

Prior to testing the hypothesis each of the indicators of learner attitude towards mobile
learning as identified for this study (attitude towards mLearning technology, use of mobile
phone for learning and towards mLearning content) a correlation analysis was conducted.

The results are presented in Table 4.20
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Table 4.20: Correlation Results for Indicators of Learner Attitude

mLearning use of mobile phone mLearning
technology for learning Content
Pearson - o -

Adoption of Correlation 389 241 A10
mLearning Sig. (2-tailed) .000 .000 .000
N 294 294 294

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

The results in Table 4.20 show that the learners’ attitude towards mLearning technology was
found to be positively and significantly correlated with adoption of mLearning (r=.389 p <
0.01). Equally, the analysis also showed that learner attitude towards use of mobile phone for
learning was positively and significantly correlated with adoption of mLearning (r=.241 p <
0.01). Learners’ Attitude towards use of mLearning Content for learning was positively and
significantly correlated with adoption of mLearning (r=.410 p < 0.01). This implies that of
the three attitude indicators, attitude towards mLearning content has the highest contribution
to mLearning adoption. This finding further implies that if learning institutions encourage use
of mLearning content that is friendly to the end user, the more likely the learner are to adopt

mLearning.

Further, a correlation of the overall mLearning attitude was done and is presented in Table
4.21.

Table 4.21: Correlation Results for Learner Attitude

Learner Attitude
Pearson Correlation 483**
Adoption of mLearning Sig. (2-tailed) .000
N 294

**_Correlation is significant at the 0.01 level (2-tailed).

The results in Table 4.21 indicate that (r=.483p < 0.01). This means that learners’ attitude

towards mLearning contributed to about 48.3% of the mLearning adoption. This finding
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implies that learner attitude towards mLearning is an important consideration for mLearning

adoption.

4.7.2.2 Simple Regression of Attitude and adoption of mLearning

For objective three, it was hypothesized that:
Ho3: Learner attitude has no significant effect on adoption of mLearning for the
mHealth community health training programme in Kenya.

To test the hypothesis, the model Y = S, + B X5 was fitted. Table 4.22 shows the regression

result analysis between learner attitude and mLearning.

Table 4.15: Simple Regression for Learner Attitude

Model Summary

Model R R Square Adjusted R Square Std. Error of the
Estimate
1 4832 233 .230 42638
ANOVA?
Model Sum of df Mean Square F Sig.
Squares
Regression 13.466 1 13.466  74.072 .000°
1 Residual 44.359 244 182
Total 57.825 245
Coefficients?
Model Unstandardized Coefficients  Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) 1.585 316 5.019 .000
1 Learner
Attitude 643 075 483 8.607 .000

The results in Table 4.22 presents the overall result for all the indicators for learner attitude
towards mLearning. The results show that learner attitude had a significant positive effect on
adoption of mLearning, F (1,244) = 74.072, p<0.001, R? = 0.233. The finding that R? = 0.233,

implies that about 23% of variation in mLearning adoption is explained by variation on
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learner self-efficacy. R = 0.483 meaning that learner attitude towards mLearning contributed

to about 48% of the mLearning adoption. The model equation therefore is;

Y = 1.585 + 0.643X;

Where Y is mLearning adoption and X5 is learner attitude towards mLearning

With, § = 0.643,t = 5.019,p < 0.05 it means that for one-unit increase in learner attitude
towards mLearning, mLearning adoption increases by about 0.643. Given that the p-value is
< 0.05, the null hypothesis was rejected and it was concluded that there is significant
relationship between learner attitude towards mLearning and mLearning adoption. This
implies that institutions offering mLearning will need to ensure that the learners develop

positive attitude towards mLearning in order to achieve high adoption rates.

4.8 Behavioural Intention and Mobile Learning Adoption

Another determinant of end user adoption of mLearning was behavioural intention which was
customised to measure learner future intention to adopt mLearning. Behavioural intention
was measured by four indicators as follows, social influence, performance expectancy, effort
expectancy and facilitating conditions. These items were tested using a 5-point Likert scale
where: SA=Strongly Agree, A=Agree, U=Uncertain, D=Disagree, SD=Strongly Disagree.
Both descriptive and inferential analysis were conducted and the results of the analysis are

presented in this section.

4.8.1 Descriptive Analysis
Descriptive results for each of the four indicators of behavioural intention are analysed and

presented in Tables 4.23-4.26.
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Table 4.16: Social Influence

0. Statement SD D U A SA Mean . S.td'
Deviation

1 Ingeneral, my peers supportthe y yo0 3190 2 704 51706 41.206  4.28 778
use of mLearning

2 People who are important to me
think that | should use 2.0% 1.7% 3.1% 56.5% 36.7% 4.24 770
mLearning.

3 The facilitators and other staff 0.7% 2.4% 1.7% 42.8% 52.4% 444 714

are helpful during mLearning

4 | choose the new learning style
because my immediate 55% 14.1% 6.9% 33.7% 39.9%  3.88 1.232
supervisor supports it.

5 Support from the institution

influence my decision to use 45% 7.9% 4.1% 42.8% 40.8%  4.08 1.078
mLearning

6 People who influence my
behavior think 1 should use 3.8% 12.6% 9.8% 44.8% 29.0%  3.83 1.101
mLearning

7 mLearning activities encourage
discussion and collaboration 1.7% 4.1% 2.7% 41.3% 50.2% 4.34 .856
among students.
N=294 x=4.16

The results in table 4.23 show that 51.7% and 41.2% of the respondents agree and strongly
agree respectively with the statement that, in general, their peers support the use of mobile
devices for learning with 56.5% and 36.7% strongly agreeing and agreeing respectively to the
statement that the facilitators and other staff are helpful in the use of mobile learning. Indeed,
33.7% and 39.9% of the respondents agree and strongly agree respectively that they choose
the new learning style because their immediate supervisor supports it with 42.8% and 40.8%
strongly agreeing and agreeing respectively that support from the institution influence their
decision to use mobile devices for learning. 44.8% and 29.0% of the respondents agree and
strongly agree respectively that people who influence their behaviour will think that they
should use mobile learning with 41.3% and 50.2% of the respondents agreeing and strongly
agreeing respectively mobile learning activities encourage discussion and collaboration

among students.

116



Generally, the results imply that majority of the respondents had high social Influence
towards adoption of mLearning meaning that the decision to adopt is influenced by the social
environment with the mean ranging between 3.83 and 4.44 and a standard deviation of less

than 1 or slightly above 1 for most of the items.

The second sub variable of behaviour intention to be analysed was performance expectancy,

the findings are presented in Table 4.24.

Table 4.17: Performance Expectancy

No. Statement SD D U A SA Mean Std.
Deviation

1 mLearning enables quick 0.7% 0.7% 1.7% 33.3% 63.6%  4.59 .633
accomplishment of learning
activities.

2 mLearning helps improve 0.3% 1.4% 1.0% 44.6% 52.7%  4.48 .628
performance.

3 mkLearning increases learning  0.7% 1.7% 3.4% 39.0% 55.1%  4.46 .710
outcomes

4 mLearning allows fast accesse 0.3% 1.4% 2.4% 36.1% 59.7%  4.53 651
information.

5 mLearning enables me to 0.7% 1.0% 1.7% 38.3% 58.3%  4.52 .656
complete lessons more quickly.

6 mLearning enables quick 1.0% 2.8% 3.4% 40.3% 52.4% 4.40 175
feedback.

7 mLearning improves thinking  1.0% 1.7% 1.0% 44.5% 51.7% 4.44 .703
when responding to questions.
N=294 x=4.49

The results in Table 4.24 revealed that 33.3% and 63.6% of the respondents agree and
strongly agree respectively to the statement that using mobile devices for learning will
enable them to accomplish learning activities as a CHV more quickly, with 44.6% and
52.7% agreeing and strongly agreeing respectively that using mobile devices for learning
helps improve performance. The results further showed that 39.0% and 55.1% of the

respondents agree and strongly agree respectively that using mobile devices for learning will
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allow them to have access to more information with 38.3% and 58.3% agreeing and strongly
agreeing respectively that using mobile learning enables them to complete lessons more
quickly. The results also show that 40.3% and 52.4% of the respondents agree and strongly
agree respectively that using mobile learning enables them to get feedback more quickly
while 44.5% and 51.7% agree and strongly agree respectively that the mobile learning

platform helps improve the way they think when answering questions.

With the mean ranging between 4.40 and 4.59 and the standard deviation <1 for all the seven
items it means that the majority of the respondents had high performance expectancy on

mobile learning.

The third sub variable of behaviour intention to be analysed was effort expectancy, the

findings are presented in Table 4.25.

Table 4.18: Effort Expectancy

No. Statement SD D U A SA Mean Std.
Deviation
1 | find mLearning easy 21% 2.1% 2.1% 37.0% 56.8%  4.45 813

2  Completing lessons using 18.5% 27.5% 4.5% 26.1% 23.3%  3.08 1.487
mLearning requires a lot of
effort

3 Interacting with supervisors 0.3% 3.4% 6.5% 43.3% 46.4%  4.32 773
and peers is easy on the
mLearning platform

4  Learning to operate 0.0% 1.7% 0.7% 44.9% 52.7%  4.49 .606
mLearning applications is
easy for me

5 My interaction with 0.3% 3.1% 2.4% 43.7% 50.5% 4.41 719

mLearning applications is
clear and understandable
6 It would be easy for me to 0.3% 2.7% 6.2% 36.8% 54.0% 4.41 .758
become skillful at using
mobile devices for learning

7 Access to content, quizzes,is 0.7% 4.5% 2.8% 42.7% 49.3%  4.35 .800
easy using mobile devices
N=294 x=4.22
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The results in Table 4.25 reveal that 37.0% and 56.8% of the respondents agree and strongly
agree respectively to that they find using mobile devices to learn easy. The next statement
was stated in the reverse thus 26.1% and 23.3% of the respondents agree and strongly agree
respectively. Further, it was established that 43.3% and 46.4% of the respondents agree and
strongly agree respectively that interacting with supervisors and peers is easy on the mobile
learning platform while 44.9% and 52.7% of the respondents agree and strongly agree
respectively that Learning to operate mobile learning applications is easy. The results
further showed that 43.7% and 50.5% the respondents agree and strongly agree respectively
that their interaction with mobile learning applications is clear and understandable while
36.8% and 54.0% agree and strongly agree respectively that it would be easy for them to
become skillful at using mobile devices for learning. 42.7% agreed and 49.3% strongly

agreed that access to content, quizzes, is easy using mobile devices.

The mean was 4.32 and 4.45 except for item number 2 which had a mean of 3.08. equally the
standard deviation was < 1 except for item number 2 which had a standard deviation of
1.487. These results imply that majority if the learners had high effort expectancy on mobile

learning.

The fourth and final sub variable of behaviour intention to be analyzed was facilitating

conditions, the findings are presented in Table 4.26.
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Table 4. 19: Facilitating Conditions

No. Statement sb D U A SA Mean std.
Deviation

1 I have the necessary resources
to use mLearning
2 | have the necessary

4.1% 12.4% 13.8% 38.6% 31.0%  3.80 1.132

. 1.0% 4.1% 2.4% 40.5% 52.0%  4.38 .809
knowledge to use mLearning
8 With support, | would 17% 20% 1.4% 41.2% 53.7%  4.43 775
continue use mLearning
4 Using a mLearning is fun 24% 6.2% 2.1% 36.3% 52.9% 4.31 961

a1

mLearning applications are

similar to other systems l use 5.2% 9.3% 7.6% 42.4% 355% 3.94 1.127

in mobile devices

6  Availability of help when |
get an mLearning problem is
an important factor in lesson
completion

7  Clarity of language used in

the mLearning platform is an

3.1% 6.9% 3.4% 41.2% 45.4% 4.19 1.004

) : 03% 14% 1.7% 41.0% 55.6%  4.50 639
important factor in lesson

completion

N=29 x=4.22

The results in Table 4.26 revealed that 38.6% agreed while 31.0% strongly agreed that they
have the resources necessary to use mobile devices for learning, with 40.5% and 52.0%
agreeing and strongly agreeing respectively that they have the necessary knowledge to use
mobile devices for learning. Further, 41.2% and 53.7% agreed and strongly agreed
respectively that with support, | would continue use the mobile devices for learning with
36.3% agreeing and 52.9% strongly agreeing that using a mobile device for learning is fun.
The results also showed that 42.4% and 35.5% of the respondents agreed and strongly
agreed respectively that mobile learning applications are similar to other systems they use in
mobile devices with indicating 41.2% agree and 45.4% strongly agree on the statement that
availability of help when they had an mLearning problem is an important factor in lesson
completion with another 41.0% and 55.6% agreeing and strongly agreeing respectively that
the clarity of language used in the mobile learning platform is an important factor in lesson

completion.
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With the mean ranging between 3.80 and 4.50 and the standard averaging 0.921 for the
results reveal that facilitating conditions played a key role adoption of mLearning for the

majority of the respondents.

4.8.2 Correlation and Simple Regression Analysis

Under objective four the study sought to determine the relationship between behavioural
intention and mLearning adoption. A correlation analysis for the indicators of behavioural
intention; social influence, performance expectancy, effort expectancy and facilitating
conditions was conducted to assessed for their association with the dependent variable.
Simple regression analysis was used to show the amount of variance in mLearning adoption

accounted for by behavioural intention.

4.8.2.1 Correlation of indicators of Behavioural Intention and mLearning Adoption
Before testing the hypothesis, a correlation analysis for the indicators of behavioural intention
was conducted to assessed for their association with the dependent variable. The findings are

presented in Tables 4.27.

Table 4.20: Correlation Results for the Indicators of Behavioural Intention

Social Performance Effort Facilitating
Influence  Expectancy (PE) EXpectancy  Conditions
(s (E5) (FC)
Adoption of - Pearson - gyqu gogus 416% 336%*
mLearning Correlation
Sig. (2- 000 000 000 000
tailed)
N 294 294 294 294

**_Correlation is significant at the 0.01 level (2-tailed).
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The results in Table 4.27 show that Social Influence was positively and significantly
correlated with adoption of mLearning (r=.348, p < 0.01). Equally, the analysis also showed
that Performance Expectancy was positively and significantly correlated with adoption of
mLearning a (r=.358, p <0.01). Effort Expectancy was positively and significantly correlated
with adoption of mLearning (r=.416, p < 0.01) while Facilitating Conditions was positively
and significantly correlated with adoption of mLearning (r=.336, p < 0.01). This implies that
of the four indicators, effort expectancy has the highest correlation to the adoption of

mLearning.

Further, a correlation of the overall behavioural intention was done and is presented in Table

4.28.

Table 4.28: Correlation Results for Learners’ Behavioural Intention

Behavioural Intention

Pearson Correlation .502
Adoption of mLearning Sig. (2-tailed) .000
N 294

**_Correlation is significant at the 0.01 level (2-tailed).

The results in Table 4.28 indicate that (r=.502p < 0.01). This means that learners’ behavioural
intention contributed to about 50.2% of the mlLearning adoption. This imply that learn
intention to adopt mLearning contributes significantly in actual adoption and therefore needs

to be put into consideration by institutions considering mLearning g adoption.

4.8.2.2 Simple Regression Results of Behavioural Intention and mLearning Adoption
For objective four, it was hypothesized that:
Ho4: Learner behavioural intention has no significant effect on adoption of

mLearning for the mHealth community health training programme in Kenya.
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Table 4.29 shows the results of simple regression analysis between learner behavioural

intention and mLearning.

Table 4.21: Simple Regression for Behavioural Intention

Model Summary

Model R R Square Adjusted R Square Std. Error of the
Estimate
1 5022 252 249 43800
ANOVA?
Model Sum of df Mean Square F Sig.
Squares
Regression 15.734 1 15.734  82.017 .000P
1 Residual 46.809 244 192
Total 62.544 245
Coefficients?
Model Unstandardized Coefficients  Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) 1.004 362 2.773 .006
1 Behavioural 766 085 502 9.056 000
Intention

The results in Table 4.29 presents the overall result for all the indicators for behavioural

intention. The results show that behavioural intention had a significant positive effect on

adoption of mLearning, F (1,244) = 82.017, p<0.001, R? = 0.252. The finding that R? = 0.252,

implies that about 25% of variation in mLearning adoption is explained by variation on

behavioural intention. R=0.502 meaning that behavioural intention contributed to about 50 %

of the mLearning adoption. The model equation therefore is;

Y =1.004 + 0.766X;

Where Y is mLearning adoption and X, is behavioural intention

With, g = 0.766,t = 2.773,p < 0.05 it means that for one-unit increase in behavioural

intention, mLearning adoption increases by about 0.766. Given that the p-value is < 0.05, the
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null hypothesis was rejected and it was concluded that behavioural intention had a significant
effect on mLearning adoption. This implies that the higher the behavioural intention to use

mLearning, the higher the chances of mLearning adoption.

4.9 Technology Use and Mobile Learning Adoption

Under objective five the study sought to determine the relationship between technology use
and mLearning adoption. Technology use was measured by two indicators. Device
functionality and content delivery technology. These items were tested using a 5-point Likert
scale where: SA=Strongly Agree, A=Agree, U=Uncertain, D= Disagree, SD= Strongly
Disagree. Both descriptive and inferential analysis were conducted and the results of the

analysis are presented in this section.

4.9.1 Descriptive Analysis
The descriptive analysis of the first sub variable of technology use — device functionality is

presented in Table 4.30.

Table 4.30: Device functionality

No. Statement SD D U A SA Mean Std.
Deviation
1 The type of mobile phone one 4.8% 10.2% 2.7% 41.6% 40.6%  4.03 1.130

uses influences the way one
accesses content.

2  Battery life and access to 51% 4.8% 3.7% 36.7% 49.7% 4.21 1.069
power affects effective access
to content

3 The mobile phone screen size 6.2% 17.0% 3.1% 38.1% 35.6%  3.80 1.262
affects effective learning

4 Phone memory affects 7.1% 5.8% 2.0% 42.5% 425%  4.07 1.148
effective access to content
N=294 x=4.03
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The results in Table 4.30 show that 41.6% agree with an equal number strongly agreeing that
the type of mobile phone one uses influences the way one accesses content. Another 36.7%
and 49.7% agree and strongly agree respectively with the statement that battery life and
access to power affects effective access to content with 38.1% and 35.6% indicating that they
agree and strongly agree respectively with the statement that the mobile phone screen size
affects effective learning. Another 42.5% agree with an equal number strongly agreeing that

phone memory affects effective access to content.

The mean was between 3.80 and 4.21 with a variance of more > 1 in all the items meaning
that most of the respondents felt device functionality affects adoption of mLearning but the

scores were relatively spread between those who agreed and those who strongly agreed.

The next sub variable on technology use was content delivery technology, the descriptive

analysis is presented in Table 4.31.

Table 4.31: Effectiveness of Content Delivery Technology

No. Statement SD D U A SA Mean Std.
Deviation
1  Short Message Service (SMS) 1.7% 5.5% 6.2% 41.4% 45.2%  4.23 915
2 Interactive Voice Response 3.1% 8.2% 3.4% 47.8% 37.5%  4.09 1.005
(IVR)
3 Group chat 0.7% 4.5% 3.1% 36.3% 55.4% 4.41 812
4 Case studies and scenarios 1.0% 4.1% 3.8% 46.0% 45.0%  4.30 812
N=294 x=4.26

On technology delivery technology, results in Table 4.31 show that 41.4% and 45.2% of the
respondents agree and strongly agree respectively that Short Message Service (SMS) is
effective for delivering learning content. On IVR, 47.8% and 37.5% agree and strongly

agree that respectively to the statement that, IVR is effective for delivering learning content.
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On group chat, 36.3% and 55.4% of the respondents indicated that they agree and strongly
agree respectively that group chat is effective for learning. Another 46.0% and 45.0%
agreeing and strongly agreeing respectively with the statement that case studies and

scenarios are effective in delivering learning content

The average mean for three out four items was 4.26 and a standard deviation of less <1 for
SMS, Group chat and case studies and scenario meaning majority of the respondents were in
agreement on those items. However, for the Interactive Voice Response (IVR) the standard

deviation was 1.005 meaning that there was small variation in opinion.

4.9.2 Correlation and Simple Regression Analysis
Under objective five the study sought to determine the relationship between technology use

and mLearning adoption. Correlation and simple regression analysis are conducted.

4.9.2.1: Correlation of Technology Use and Adoption mLearning

Before testing the hypothesis, a correlation analysis for the two indicators of technology use
(device functionality and content delivery technology) was conducted to measure the strength
of the relationship between the indicators and the dependent variables. The results are

presented in Table 4.32.
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Table 4. 32: Correlation Analysis for Indicators of Technology Use

Device Content delivery
functionality technology
Pearson . o
Adoption of Correlation 130 433
mLearning Sig. (2-tailed) .031 .000
N 294 294

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

The results in Table 4.32 show that device functionality was positively and significantly
correlated with adoption of mLearning (r=.130, p < 0.05). Equally, the analysis also showed
that Content delivery technology was positively and significantly correlated with adoption of

mLearning (r=.433, p < 0.01).

This implies that of the two indicators, of technology use, content delivery technology has the
highest correlation to adoption of mLearning. It is therefore, critical that institutional
designers pay great attention to the packaging of the content and choice of delivery
technology in order to enhance adoption of mLearning. The next analysis is a correlation of

the overall technology use Table 4.33.

Table 4.3322: Correlation Analysis for Technology Use

Technology Use

Pearson Correlation .324**
Adoption of mLearning Sig. (2-tailed) .000
N 294

**_Correlation is significant at the 0.01 level (2-tailed).

The results in Table 4.33 indicate that (r=.324p < 0.01). This means that technology use

contributed to about 32.4% of the mLearning adoption. This imply that technology use has a
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significant relationship with actual adoption of mLearning and therefore needs to be put into

consideration by institutions considering mLearning g adoption.

4.9.2.2: Simple regression Analysis for Technology Use and Adoption of mLearning
Simple regression analysis was used to show the amount of variance in mLearning adoption
accounted for by technology use. For objective five, it was hypothesized that:
Ho5: Technology use has no significant effect on adoption of mLearning for the
mHealth community health training programme Kenya.
To test the hypothesis, the model Y = 8, + B5 X5 was fitted. Table 4.34 shows the results of

regression analysis between technology use and adoption of mLearning.

Table 4.23: Simple regression analysis for Technology Use

Model Summary

Model R R Square Adjusted R Square Std. Error of the
Estimate
1 324 105 101 AT7179
a. Predictors: (Constant), x5
ANOVA?
Model Sum of df Mean Square F Sig.
Squares

Regression 7.036 1 7.036 31.610 .000
1 Residual 60.097 270 223

Total 67.133 271

a. Dependent Variable: y1
b. Predictors: (Constant), Technology Use
Coefficients?

Model Unstandardized Coefficients  Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) 2.945 239 12.315 .000
b [echnology 315 056 324 5622 000

The results in Table 4.34 presents the overall result for all the indicators for technology use.

The results show that technology use had a significant positive effect on adoption of
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mLearning, F (1,270) = 31.610, p<0.001, R? = 0.105. The finding that R? = 0.105, implies
that about 11% of variation in mLearning adoption is explained by variation on technology
being used to deliver mLearning. R = 0.324 meaning that the technology used contributed to
about 32 % of the mLearning adoption. The model equation therefore is;

Y = 2945 + 0.315X;

Where Y is mLearning adoption and X: is technology use

With, f = 315,t = 12.315,p < 0.05 it means that for one-unit improvement in technology
used, mLearning adoption increases by about 0.315. Given that the p-value is < 0.05, the null
hypothesis was rejected and it was concluded that technology use had a significant positive
effect on mLearning adoption. This implies that the more efficient the technology and the

content delivery methodology, the higher the chances of adoption of mLearning.

4.10 Institutional Factors and Mobile Learning Adoption

Under objective six the study sought to determine the relationship between institutional
factors (intervening variable) and mLearning adoption. The institutional factors were
measured by a set of 7 items. These items were tested using a 5-point Likert scale where:
SA=Strongly Agree, A=Agree, U=Uncertain, D= Disagree, SD= Strongly Disagree. Both
descriptive and inferential analysis were conducted and the results of the analysis are

presented in this section.

4.10.1 Descriptive Analysis

Table 4.35 presents descriptive analysis of institutional factors.
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Table 4.24: Institutional Factors

No. Statement SD D U A SA Mean Std.

Deviation

1 Access to institutional support  1.4% 3.4% 2.1% 40.5% 52.6% 4.40 .808
influences use of mLearning

2  Timely feedback on the 1.0% 1.7% 1.7% 48.6% 46.9% 4.39 .705

mLearning platform influences
continued use of mobile devices
for learning
3 Transmission of content affects 6.2% 6.2% 2.4% 47.9% 37.3% 4.04 1.096
progression in learning

4 The clarity of content influence 1.7% 5.5% 3.1% 39.7% 50.0% 4.31 .903
completion of lessons

5  The clarity of content 1.4% 3.6% 3.6% 40.4% 50.9% 4.36 833
influences mLearning use

6  Training on use of mLearning 1.0% 2.8% 2.1% 36.4% 57.7% 4.47 .766

influences use of mobile
devices for learning
7 Motivation from the institution 1.7% 4.8% 1.7% 34.3% 57.4% 441 .882
and support staff influences use
of mobile devices for learning
N=294 x=4.32

The analysis in Table 4.35 show that 40.5% and 52.6% of the respondents agree and strongly
agree respectively, that access to institutional support influences learning using mobile
devices for learning. Another 48.6% and 46.9% agreeing and strongly agreeing respectively
that timely feedback on the mLearning platform influences continued use of mobile devices
for learning. Another 47.9% and 37.3% agree and strongly agree respectively that
transmission of content affects progression in learning with 39.7% and 50.0% indicating
agree and strongly agree respectively to the item that the clarity of content influence
completion of lessons. Another 40.4% and 50.9% agreeing and strongly agreeing respectively
that the clarity of content influences mLearning use with 36.4% and 57.7% indicating agree
and strongly agree to the statement that training on use of mLearning influences use of

mobile devices for learning. Finally, 34.3% and 57.4% agree and strongly agree respectively
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that motivation from the institution and support staff influences use of mobile devices for

learning.

The mean raged between 4.05 and 4.47 with a standard deviation of <1 for all the items
except on item number 3 on transmission of content which was 1.096. This implies that
institutional factors, in the opinion of the majority respondents, influences the adoption of

mLearning.

4.10.2 Simple Regression Analysis
Regression analysis was used to show the amount of variance in mLearning adoption
accounted for by institutional factors.

For objective six, it was hypothesized that:

i) Ho6: Institutional factors have no significant effect on adoption of mLearning for

the mHealth community health training programme Kenya.

To test the hypothesis, the model Y = 8, + B¢ X¢ was fitted. Table 4.26 shows the regression

result analysis between institutional factors and adoption of mLearning.

The findings are presented in Tables 4.36.
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Table 4.25: Simple regression results for Institutional Factors

Model Summary

Model R R Square Adjusted R Square Std. Error of the
Estimate
1 4762 227 224 43553
ANOVA
Model Sum of df Mean Square F Sig.
Squares
Regression 14.404 1 14.404 75.933 .000P
1 Residual 49.129 259 190
Total 63.533 260
Coefficients
Model Unstandardized Coefficients  Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) 2111 .250 8.456 .000
L Institutional 497 057 476 8714 000
Factors

The results in Table 4.36 presents the results for the institutional factors. The results show
that institutional factors had a significant positive effect on adoption of mLearning, F (1,259)
= 75.933, p<0.001, R? = 0.227. The finding that R?> = 0.227, implies that about 22% of
variation in mLearning adoption is explained by variation on institutional factors, R = 0.476
meaning that institutional factors contributed to about 47% of the mLearning adoption. The

model equation therefore is;

Y =2.111 + 0.497X,

Where Y is mLearning adoption and X, is institutional factors

With, g = 0.497,t = 8.456,p < 0.05 it means that for one-unit improvement in institutional
factors, adoption of mLearning increases by about 0.497. Given that the p-value is < 0.05, the
null hypothesis was rejected and it was concluded that institutional factors had a significant
positive effect on mLearning adoption. This implies that the more efficient the institutional

factors, the higher the chances of adoption of mLearning.
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4.11 Combined effect of Learner Behaviour, Technology Use on Adoption of mLearning
Under objective seven, regression analysis was done to examine the extent to which
combined influence of learner characteristics, learner self-efficacy, learner attitude,
behaviour intention and technology use influence adoption of mLearning. For this objective,
it was hypothesized that:
Ho7: The combined influence of learner characteristics, self-efficacy, learner
attitude, behaviour intention and technology use have a significant effect on
adoption of mLearning for the mHealth community health training programme in

Kenya..

To test the hypothesis, the model Y =S, + 81 Xy + B2 Xy + B3 X3 + B4 Xy + Bs X5 was

fitted. The results are presented in Table 4.37.
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Table 4.26: Multiple regression Results for the Combined Variables

Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 .699° 489 475 .36670
ANOVA?
Model Sum of df Mean Square F Sig.
Squares
Regression 24.420 5 4884  36.321 .000°
1 Residual 25.549 190 134
Total 49.969 195
Coefficients?
Model Unstandardized Coefficients Standardized t Sig.
Coefficients
B Std. Error Beta
(Constant) 075 363 206 .0837
Learner 126 018 389 7.088  .000
characteristics
Learner  self- 123 086 102 1440 0151
1 efficacy
Learner attitude 152 107 11 1.422 .0157
Behavioural 443 112 292 3.968 000
Intention
Technology use 079 .063 078 1.257 021

The results in Table 4.37 shows that the combined influence of learner characteristics, learner
behaviour and technology use had a significant positive effect on adoption of mLearning, F
(5,190) = 36.321, p<0.001, R? = 0.489. The finding that R? = 0.489, implies that about 49% of
variation in mLearning adoption is explained by variation on by the combined influence of
learner characteristics, learner self-efficacy, behaviour intention and technology use. R =
0.699 meaning that the combined influence of learner characteristics, learner behaviour and
technology use influence contributed to about 70% of the mLearning adoption. This high
contribution implies that adoption is a result of multiple factors and therefore better results
are achieved when the factors are combined. However, the model did not explain 30% of the
variation meaning there are other factors not fitted in the model but are associated with

adoption.
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The Beta Coefficient for learner characteristics (Professional experience, academic
achievement and prior exposure to mLearning) in the combined model was significant ( 8 =
0.126,t = 7.088,p < 0.05) meaning that for every one-unit increase in learner
characteristics (Professional experience, academic achievement and prior exposure to

mLearning), mLearning adoption increases by about 0.126 units.

The Beta Coefficient for learner self-efficacy in the combined model was significant (8 =
0.123,t = 1.440,p < 0.05) meaning that for every one-unit increase in learner self-efficacy,

mLearning adoption increases by about 0.123 units.

The Beta Coefficient for learner attitude in the combined model was significant (8 =
0.152,t = 1.422,p < 0.05) meaning that for every one-unit increase in learner attitude,
mLearning adoption increases by about 0.152 units.

The Beta Coefficient for learner Behavioural Intention in the combined model was significant
(B = 0.443,t = 3968,p < 0.05) meaning that for every one-unit increase in learner

attitude, adoption of mLearning increases by about 0.443 units.

The Beta Coefficient for delivery technology use in the combined model was significant (f =

0.079,t = 1.257,p < 0.05) meaning that for every one-unit improvement in delivery

technology use, adoption of mLearning increases by about 0.079 units.

The model equation therefore is;

Y = 0.075 + 0.126X, + 0.123X, + 0.152X5 + 0.443X, + 079Xs + ¢
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Where Y is mLearning adoption and X; =Learner characteristics, X, = Learner mLearning
self-efficacy, X5 =Learner attitude X ,= behavioural intention, Xs = technology use. Given
that the p-value is < 0.05, the null hypothesis was rejected and it was concluded that there is a
significant relationship between the combined relationship between determinants of
mLearning adoption and mLearning adoption. This implies learning institutions will have
need to enhance the determinants of mLearning adoption jointly since they are interrelated

and produce better results on adoption of mLearning when handled together.

4.12 Moderating Effect of Institutional Factors on the Relationship Between Learner
Characteristics, Learner Behaviour and Technology Use and Adoption of mLearning.
Under objective eight, regression analysis was done to examine the moderating effect of
institutional factors on the relationship between learner characteristics, learner behaviour and
technology use and adoption of mLearning. For this objective, it was hypothesized that:
Ho8: Institutional factors have no significant moderating effect on the relationship
between learner characteristics, self-efficacy, learner attitude, behaviour intention and
technology use on adoption of mLearning for the mHealth community health training

programme Kenya.

To test the hypothesis, the model

Y = ﬁO + ﬁl le + ﬁz XZm + ﬁg X3m + ﬁ4 X4m + ﬁs Xsm + & was fltted Table 438

shows the regression result analysis.
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Table 4.27:Moderating Effect Multiple regression Results.

Model Summary

Model R R Square Adjusted R Square Std. Error of the
Estimate
1 7262 528 514 .35300
ANOVA®
Model Sum of df Mean Square F Sig.
Squares
Regression 24.788 5 4,958 39.784 .000P
1 Residual 22.181 178 125
Total 46.968 183
Coefficients?
Model Unstandardized Standardized t Sig.
Coefficients Coefficients
B Std. Beta
Error
(Constant) 2.264 170 13.347 .000
x1.m .026 .004 424 6.553 .000
1 X2.m .047 .020 287 2.376 .019
x3.m .026 024 162 1.111 .0268
x4.m .057 024 339 2.389 .018
x5.m .010 014 071 731 .0466

a. Predictors: (Constant), x5.m, x1.m, x3.m, x2.m, x4.m
b. Dependent Variable: y1

The results in Table 4.38 show that the moderating effect of institutional factors on the
relationship between learner characteristics, learner mLearning self-efficacy, learner attitude,
behavioural Intention, technology use had a significant positive effect on adoption of
mLearning, F (5,178) = 39.784, p<0.001, R? = 0.528. The finding that R?> = 0.528, implies
that about 53% of variation in mLearning adoption is explained by variation on by the
combined influence of learner characteristics, learner self-efficacy, behaviour intention and

technology use with the moderating effect of institutional factors.

It was observed that the percentage of variation accounted for by the model went up from
48.9% to 52.8% meaning that the moderator as a predictor accounted for 3.9% variation in

adoption of mLearning. The small percentage difference can be explained by the fact that the
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institutional factors were packaged uniformly for all the learners with small variations

expected.

R = 0.726 meaning that the moderating effect of institutional factors on the relationship
between learner characteristics, learner mLearning self-efficacy, learner attitude, behavioural

Intention, technology use contributed to about 73% of the mLearning adoption.

The Beta Coefficient for learner characteristics as a predictor (Professional experience,
academic achievement and prior exposure to mLearning) was significant ( 8 = 0.026,t =
6.553,p < 0.05) meaning that for every one-unit increase in learner characteristics index
(Professional experience, academic achievement and prior exposure to mLearning),

mLearning adoption increases by about 0.026 units.

The Beta Coefficient for learner self-efficacy as a predictor in the presence of the moderating
variable was significant ( § = 0.047,t = 2.376, p < 0.05) meaning that for every one-unit

increase in learner self-efficacy, mLearning adoption increases by about 0.123 units.

The Beta Coefficient for learner attitude as a predictor in the presence of the moderating
variable was significant (8 = 0.026,t = 1.111,p < 0.05) meaning that for every one-unit

increase in learner attitude, mLearning adoption increases by about -0.026 units.

The Beta Coefficient for learner Behavioural Intention as a predictor in the presence of the
moderating variable was significant (f = 0.057,t = 2.389,p < 0.05 ) meaning that for
every one-unit increase in learner attitude, adoption of mLearning increases by about 0.057

units.
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The Beta Coefficient for delivery technology use as a predictor in the presence of the
moderating variable was significant (8 = 0.010,t = 0.731, p < 0.05) meaning that for every
one-unit improvement in delivery technology use, adoption of mLearning increases by about

0.010 units.

The model equation therefore is;

Y = 2.264 + 0.026X,,, + 0.047X,,, + 0.026X3,, + 0.057X,,, + 0.010Xs,,, + ¢

Where Y is mLearning adoption and X;,, =Learner characteristics with a moderating effect,
X,m = Learner mLearning self-efficacy with a moderating effect, X; m=Learner attitude with
a moderating effect X,,,= Behavioural Intention with a moderating effect, X,,s =

Technology use with a moderating effect.

Given that the p-value is < 0.05, the null hypothesis was rejected and it was concluded that
there is a significant relationship between the moderating effect of institutional factors on the
relationship between learner characteristics, learner behaviour and technology use and

adoption of mLearning.
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Table 39: Summary of hypothesis testing and results

Hypothesis Finding Conclusion
Hol:Learner characteristics have no Learner  characteristics  had | Null
significant effect on adoption of appositive  and  significant | hypothesis
mLearning for the mHealth community positive effect on adoption of | rejected
health training programme in Kenya. mLearning

Ho2: Learner self-efficacy has no Learner  self-efficacy had | Null
significant effect on adoption of appositive  and  significant | hypothesis
mLearning for the mHealth community positive effect on adoption of | rejected
health training programme in Kenya. mLearning

Ho3: Learner attitude has no significant Learner attitude had appositive | Null
effect on adoption of mLearning for the and significant positive effect on | hypothesis
mHealth community health training adoption of mLearning rejected
programme in Kenya.

Ho4: Learner behavioural intention has no | Learner behavioural intention | Null
significant effect on adoption of had appositive and significant | hypothesis
mLearning for the mHealth community positive effect on adoption of | rejected
health training programme in Kenya. mLearning

Ho®: Technology use has no significant Technology use had appositive | Null
effect on adoption of mLearning for the and significant positive effect on | hypothesis
mHealth community health training adoption of mLearning rejected
programme in Kenya.

Ho6: Institutional factors have no Institutional factors had | Null
significant effect on adoption of appositive  and  significant | hypothesis
mLearning for the mHealth community positive effect on adoption of | rejected
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Hypothesis Finding Conclusion
health training programme in Kenya. mLearning

H17: The combined influence of learner The combined influence of | Null
characteristics, self-efficacy, learner learner  characteristics,  self- | hypothesis
attitude, behaviour intention and efficacy, learner attitude, | rejected
technology use have a significant effect on | behaviour intention and

adoption of mLearning for the mHealth technology use have a

community health training programme in | significant positive effect on

Kenya. adoption of mLearning

H18: The moderating effect of institutional | The moderating effect of | Null
factors on the relationship between learner | institutional factors on the | hypothesis
characteristics, self-efficacy, learner relationship  between learner | rejected

attitude, behaviour intention and
technology use have a significant effect on
adoption of mLearning for the mHealth
community health training programme in

Kenya.

characteristics, learner behaviour
and technology use have a
significant positive effect on

adoption of mLearning
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CHAPTER FIVE
SUMMARY OF FINDINGS, DISCUSSIONS, CONCLUSION AND
RECOMMENDATIONS
5.1 Introduction
This chapter presents the summary of findings of the study, discussions, conclusions and
recommendations of the study. The study had eight objectives from which eight hypotheses
were developed and tested. Each of the sections in this chapter will be organised as per the

objectives.

5.2 Summary of Findings
This section summarises the findings of the study based on the findings drawn from each of

the study objectives. Results for both descriptive and inferential analysis are summarised.

5.2.1 Learner Characteristics and Adoption of mLearning

The first objective of the study was to assess the effect of learner characteristics on adoption
of mLearning for the mHealth community health training programme in Kenya. From this
objective, it was hypothesized that learner characteristics have no significant effect on

adoption of mLearning for the mHealth community health training programme in Kenya.

The descriptive analysis established that there were more female community health trainees
(68.7%) than male (31.3%). trainees. The study also established that the majority (83.7%) of
the trainees were above 30 years of age. The results further showed that there was no
significant relationship between either age or gender on adoption of mLearning. However, the
results indicated that the level of education was positively and significantly correlated with

adoption of mobile learning. Likewise, the analysis also established that work experience was
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positively and significantly correlated with adoption of mLearning. The results also showed
that the period of exposure to mLearning was positively and significantly correlated with

adoption of mLearning.

From the analysis, it was evident that, the period of exposure to mLearning had the greatest
correlation with mLearning adoption of the three sub variables of learner characteristics. This
finding implies that the longer the learner is exposed to the mLearning platform the higher

the adoption of mLearning.

Following further analysis, the null hypothesis was rejected and it was concluded that learner
characteristics have a significant positive effect on adoption of mLearning. This implies that
learner characteristics such as prior exposure to mLearning are critical in mLearning
adoption. This means institutions offering mLearning should have an awareness of the learner

characteristics in order to meet the shortfalls such as in prior experience.

5.2.2 Learner Self-Efficacy and Adoption of mLearning

The second objective of the study was to establish the effect of learner self-efficacy on
adoption of mLearning for the mHealth community health training programme Kenya. From
this objective, it was hypothesized that there is no effect of learner self-efficacy on adoption

of mLearning for the mHealth community health training programme Kenya.

The findings of the study revealed a high mLearning self-efficacy with an average mean of
4.082 for all the sub variables of self-efficacy. The means distributed as follows; 3.848 for
navigating through the mLearning, platform, 4.074 for peer interaction, 4.347 for dependency

and 4.06 for innovativeness.
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The results further show that the effect of the learner self-efficacy on mLearning adoption
was positive and significant and that 18% of variation in mLearning adoption is explained by
variation on learner self-efficacy. The results also revealed that learners’ self-efficacy
contributed to about 43% of the mLearning adoption. This implies that institutions offering
mLearning will need to ensure that the learners gain high efficacy in their ICT skills for them

to achieve high adoption rates.

5.2.3 Learner Attitudes and Adoption of mLearning

The third objective of the study was to assess the effect of learner attitude on adoption of
mLearning for the mHealth community health training. From this objective, it was
hypothesized that there is no effect between learner attitude and adoption of mLearning for

the mHealth community health training programme Kenya.

The results show that majority of the learners had a positive attitude towards mLearning
technology and use of mobile learning devices with a mean of 4.543 and 3.973 respectively.
The results however, showed a negative attitude towards the mLearning content with a mean

of 2.94.

The results also show that the effect of learner attitude towards mLearning of adoption of
mLearning was positive and significant and that about 23% of variation in mLearning
adoption is explained by variation on learner self-efficacy. It was also revealed that learner
attitude towards mLearning contributed to about 48% of the mLearning adoption. This
implies that institutions offering mLearning will need to ensure that the learners develop

positive attitude towards mLearning in order to achieve high adoption rates.
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5.2.4 Behavioural Intention and Adoption of mLearning

The fourth objective of the study was to establish the effect of learner behavioural intention
on adoption of mLearning for the mHealth community health training programme Kenya.
From this objective, it was hypothesized that There is no effect of learner behavioural
intention on adoption of mLearning for the mHealth community health training programme

Kenya.

The descriptive results showed that all the indicators of the indicators of behaviour intention
had a high mean. The mean for social influence was 4.16, performance expectancy 4.49 while

effort expectancy had a mean of 4.22.

However, of the indicators of behavioural intention, Effort Expectancy was found to
contribute most to adoption. The study therefore suggests that if students are to adopt mobile
learning they must see it as being easy to use, and believe that it offers major benefits over

existing learning methods.

In general, the results showed that the effect of behavioural intention on adoption of
mLearning was positive and significant with about 25% of variation in mLearning adoption is
explained by variation on behavioural intention. The results also revealed that behavioural
intention contributed to about 50 % of the mLearning adoption. This implies that the higher

the behavioural intention to use mLearning, the higher the chances of mLearning adoption.

5.2.5 Technology use and Adoption of mLearning
The fifth objective of the study was to establish the effect of technology use on adoption of

mLearning for the mHealth community health training programme Kenya. From this
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objective, it was hypothesized that there is no effect of technology use on adoption of

mLearning for the mHealth community health training programme Kenya.

The descriptive results showed a mean of 4.03 for device functionality and a mean of 4.26 for
content delivery technology. These results imply that technology is an important

consideration for adoption of mLearning.

The results show that the effect of technology use on adoption of mLearning was positive and
significant with about 11% of variation in mLearning adoption is explained by variation on
technology being used to deliver mLearning. It was established that the technology used
contributed to about 32 % of the mLearning adoption. This implies that the more efficient the

technology, the higher the chances of adoption of mLearning.

5.2.6 Institutional Factors and Adoption of mLearning

The sixth objective of the study was the effect of institutional factors on adoption of
mLearning for the mHealth community health training programme Kenya. From this
objective, it was hypothesized that there is no effect of institutional factors on adoption of

mLearning for the mHealth community health training programme Kenya.

The descriptive analysis showed that access to institutional factors had a mean of 4.40 and a
standard deviation of .808, Timely feedback on the mLearning platform had a mean of 4.39
and a standard deviation of .705. Timely feedback on the mLearning platform had a mean of
4.39 and a standard deviation .705. Transmission of content had a mean of 4.04 and a
standard deviation of 1.096. The clarity of content had a mean of 4.31 and a standard

deviation of .903. Training on use of mLearning had a mean of 4.36 and a standard deviation
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of .833. Motivation from the institution and support staff had a mean of 4.41 and a standard

deviation of .882.

The statistical analysis shows that the effect of institutional factors on adoption of mLearning
was positive and significant with about 22% of variation in mLearning adoption is explained
by variation on institutional factors. The results further revealed that institutional factors
contributed to about 47% of the adoption of mLearning. This implies that the more efficient

the institutional factors, the higher the chances of adoption of mLearning.

5.2.7 The Combined Effect of Learner Behaviour, Technology Use and Adoption of
mLearning

The seventh objective of the study was to determine the effect of the combined learner
characteristics, self-efficacy, attitude behavioural intention and technology use on adoption of

mLearning for the mHealth community health training programme Kenya.

From this objective, it was hypothesized that the combined effect of learner characteristics,
learner behaviour, technology use had no significant effect on adoption of mLearning for the

mHealth community health training programme Kenya.

The study revealed that the effect of the combined influence of learner characteristics, learner
behaviour and technology use influence on adoption of mLearning was significant with,
about half of the total of variation in mLearning adoption explained by variation on by the
combined influence of learner characteristics, learner self-efficacy, behaviour intention and

technology use.
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5.2.8 The Moderating Influence of Institutional Factors on Learner Behaviour and
Adoption of mLearning

The eighth objective of the study was to establish the moderating influence of institutional
factors on the effect of learner behaviour, technology use on adoption of mLearning for the

mHealth community health training programme Kenya.

The study showed that the moderating influence of institutional factors on the effect of
learner characteristics, learner mLearning self-efficacy, learner attitude, behavioural
Intention, technology use on adoption of mLearning was significant. The model went up by a
four-percentage point after moderation meaning that the moderator as a predictor accounted

an increase in variation in adoption of mLearning.

5.3 Discussion of Findings

This section discusses the findings of the study based on the objectives of the study. Both
descriptive and inferential results discussed. The discussion presents a comparison of the
findings of the current study with related studies. It further presents the premise upon which

study arguments are made.

5.3.1 Learner Characteristics and Adoption of mLearning

The discussion in this section is based on the findings of objective one which focuses on the
influence of learner characteristics on adoption of mLearning for the mHealth community
health training programme. The sub-variables analysed in this section were age, gender, level

of education, work experience, and duration of exposure to the mLearning experience.
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This study did not find a significant relationship between gender and adoption of mLearning.
This finding is consistent with Adegbija and Bola (2015) who find no significant difference
in the extent to which male and female undergraduates perceived the adoption of mobile
technologies for learning in Nigeria. The findings of this study, however, contradict the
finding by Wei and Zhang (2008) and Nwagwu and Odetumibi (2011) who find gender
playing an important role in technology adoption. From the findings of this study therefore, it
is argued that in mLearning adoption, gender should not be considered in isolation as a
determinant of technology adoption, but it ought to be put in context of the learning
environment. For the current study both men and women were exposed to a similar learning

environment and thus the finding.

Equally, this study did not find a significant relationship between age and adoption of
mLearning. These findings are in agreement with Kennedy Dalgarno, Bennett, Gray and
Chang (2008) who in a detailed study states that few differences in the use of digital
technologies can be explained by age. The findings however, contradict findings by Mac
Callum (2009) who found age to be a factor in adoption of mobile learning with younger
students more likely to adopt. The finding in the current study can be explained by the fact
that most (83.7 %) of the participants in the current study were above 30 years old and that

they were exposed to similar learning environments.

The results however, show a significant effect of level of education on adoption of
mLearning. This finding in agreement with Wang et al. (2008) and Marchionni and Ritchie
(2007) who find that educational experience can influence the adoption of a technology. The
results also show a significant relationship between both work experience and period of

exposure to mLearning and adoption of mLearning. This finding is consistent with Theng
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(2009) and Venkatesh et al. (2003) who found that prior experience in use of a technology
playing a positive role in technology adoption. This is also supported by Kukulska-Hulme,
(2007) who contend that there are indications that there are more reports of usability
problems in mobile learning projects that utilise PDAs than those using mobile phones. A
possible explanation for this is that because students already own mobile phones they are
thus significantly familiar with its use. This argument is supported by Liao and Lu (2008)
who contend that for users with prior experience, compatibility and results demonstrability

are significant adoption predictors.

5.3.2 Learner Self-Efficacy and Adoption of mLearning

This section discusses the findings based on objective two which sought to investigate the
influence of learner self-efficacy on adoption of mLearning for the mHealth community
health training programme. The specific indicators that were considered under this variable
were the learner’s ability to navigate through the mLearning platform, peer interaction,

learner dependency and innovativeness.

The findings of the study revealed a high mLearning self-efficacy with an average mean of
4.082 for all the sub variables of self-efficacy. The means distributed as follows; 3.848 for
navigating through the mLearning, platform, 4.074 for peer interaction, 4.347 for dependency
and 4.06 for innovativeness. These findings are consistent with Kenny, Park, Van Neste. -
Kenny and Burton 2010; Lu and Viehland 2008; Tsai et al 2010; Mahat et al. 2012 who

found that most of the students in their study had high self-efficacy for mLearning.

The finding that 18% of variation in mLearning adoption is explained by variation on learner

self-efficacy is confirmed by Downey and McMurtry, (2007) and Claggett & Goodhue,
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(2011) argue that individuals with high levels of efficacy will have a greater chance of
succeeding in the given task. In particular, Hung (2003) and Young (2005) find personal
innovativeness as one of the main factors that influence acceptance of new technology, this is

consistent with the findings of the current study findings.

These findings are also in agreement with Jeffrey, (2009) whose findings suggest that
students that are more self-directed or independent are more likely to succeed in the online
learning context. Conversely mobile learners may be more successful if they are more self-

directed and can learn independent from their educators.

5.3.3 Learner Attitudes and Adoption of mLearning

The descriptive results of this study show that majority of the learners had a positive attitude
towards mLearning technology and use of mobile learning devices with a mean of 4.543 and
3.973 respectively. This finding is consistent with Al-Fahad (2009). The aim of the study by
Al-Fahad was to better understand students' attitudes and perceptions towards the
effectiveness of mobile learning. The study established that majority of students supported
the use of wireless networks increase the flexibility of access to resources of learning

independently in any place.

The results show that the association between the learner attitude towards mLearning and
adoption of mLearning was positive and significant. These findings are consistent with a
number of studies (Akour, 2009; Lu & Viehland, 2008; Park & Chen, 2007) that confirm a
relationship between mobile self-efficacy and adoption of mobile technology. Additionally,
the study finding is consistent with Wafa and Abu-Al-Sha'r (2009), whose study established

that the use of the cell phone is highly appreciated by university students. Similarly, Thatcher
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and Mooney (2008) analyzed a questionnaire distributed at the end of a university course
with students to use cell phone text messaging to send questions to the lecturer during classes
or between classes. The results indicated that students had strongly favourable perceptions of
this initiative and suggested more future uses of mobile phone in the process of education to

enhance the learning experience.

These results also parallel the findings observed in other studies of mobile learning (Barreh
and Abas 2015) who have found that the students’ overall appraisal of mLearning was
favourable. These findings are also consistent with other researchers including; Thatcher and
Mooney (2008), Fozdar and Lalita (2007) and Baya’a and Daher (2009) who conducted their
researches on the attitude towards the use of cell phone from different perspectives. The
researchers agree on the notion that students are in favour of using cell phone in the process

of learning.

The results also show that learner attitude towards mLearning has a positive significant effect
on adoption of mLearning and that about 23% of variation in mLearning adoption was
explained by variation on learner self-efficacy. It was also revealed that learner attitude
towards mLearning contributed to about 48% of the mLearning adoption. These findings are
corroborated by Venkatesh, Morris, Davis, & Davis (2003), Putzer & Park (2010) and Peters
(2007) who all find attitudes have to have a major influence on the adoption of new

technology.

5.3.4 Behavioural Intention and Adoption of mLearning
The descriptive results showed that all the indicators of the indicators of behaviour intention

had a high mean. The mean for social influence was 4.16, performance expectancy 4.49 and
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effort expectancy had a mean of 4.22. This implies that the learners believe that these
indicators influence their adoption of mLearning. This is consistent with Alharbi, and Drew
(2014) who argue that social influence directly, performance expectancy, and effort

expectancy impact on learner intention and ultimately actual use.

However, of the indicators of behavioural intention, Effort Expectancy was found to
contribute most to adoption. This finding is in agreement with Alharbi, and Drew (2014) who
contend that since effort expectancy has been established to lead to improved performance, it
should have a direct effect on intention to use and ultimately actual use of technology.
Furthermore, Chiu and Wang (2008) find that effort expectancy is positively associated with
performance expectancy in the e-learning context. The study therefore, suggests that if
students are to adopt mobile learning they must see it as being easy to use, and believe that it

offers major benefits over existing learning methods.

In general, the results showed that behavioural intention had a positive and significant effect
on adoption of mLearning and about 25% of variation in mLearning adoption was explained
by variation on behavioural intention. The results also revealed that behavioural intention
contributed to about 50 % of the mLearning adoption. This finding is consistent with Kim
(2012) who reported a positive relationship between users’ intention to use and their actual
use of mobile services. This implies that the higher the behavioural intention to use
mLearning, the higher the chances of mLearning adoption. The findings of this study draw
similar conclusions with Mac Callum and Jeffrey (2013) that if students are to adopt mobile
learning they must see it as being easy to use, and believe that it offers major benefits over

existing learning methods.
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5.3.5 Technology Use and Adoption of mLearning

The descriptive results showed a mean of 4.03 for device functionality and a mean of 4.26 for
content delivery technology. These results imply that technology is an important
consideration for adoption of mLearning. The descriptive findings of this study are consistent
with other studies (Sharples, Corlett, Bull, et al., 2005; Sugden 2005; Kukulska-Hulme, 2007)
on mobile devices physical attributes and adoption. In the current study, majority of the
learners felt the type of phone, battery life and access to power, phone size and screen size
and phone memory affected access to content with means ranging between 3.80 to 4.30.
Sharples, Corlett, Bull, et al. (2005) report that students expressed discontent about the size,

inadequate memory and short battery life of their devices.

The study further revealed that technology use has a positive significant effect on adoption of
mLearning. This finding is consistent with Naismith & Corlett (2006) who found the type of
technology in use a critical success factor in mLearning adoption whether that technology is

provided for, or by the learner.

5.3.6 Institutional Factors and Adoption of mLearning

The descriptive analysis showed that all constructs for the institutional factors (access to
institutional factors had a mean, timely feedback on the mLearning platform, timely feedback
on the mLearning platform, transmission of content, the clarity of content, training on use of
mLearning and motivation from the institution and support staff ) were reported to influence
adoption by majority of the learners with an average mean 4.34 of and a standard deviation
ranging between .705 and 1.096. This finding is consistent with Naismith & Corlett (2006)

who indicated that successful mLearning projects also need strong institutional factors,
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including the design of relevant resources in mobile format, staff training and technical

support.

Overall, the analysis that institutional factors have a positive significant effect on adoption of
mLearning. The findings of the current study are consistent with the findings of Talukder
(2012) who find that variance in adoption of technological innovation can be explained by

training, managerial support, incentive.

5.3.7 The Combined Influence of Learner Behaviour, Technology Use and Adoption of
mLearning

This study revealed that the learner characteristics, learner behaviour and technology use
influence combined had a positive and significant effect on adoption of mLearning. About
half of the total of variation in mLearning adoption was explained learner characteristics,
learner self-efficacy, behaviour intention and technology use. These findings are consistent
with a number of studies (Fathima & Sutton 2013; Alharbi & Drew 2014) which all suggest

that adoption is a result of a collection of factors other than a result of one factor.

The finding is in agreement with different studies that found different factors to contribute to
adoption in different contexts. For instance, a study conducted by Yong Liu (2010) in China,
find that of all variables, the perceived long-term usefulness contributes to the most
influential predictor of m-learning adoption. Another study by Liu et al. (2010) conducted in
six New Zealand universities found self-efficacy, perceived usefulness, subjective norm,
attitude, perceived ease of use, and perceived financial resources as influencing adoption of

mLearning.
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5.3.8 The Moderating Influence of Institutional Factors on Learner Behaviour and
Adoption of mLearning

The study current showed that the moderating influence of institutional on learner
characteristics, learner mLearning self-efficacy, learner attitude, behavioural Intention,

technology use factors had a positive significant effect on adoption of mLearning.

It was observed that the percentage of variation accounted for by the model went up from
48.9% to 52.8% meaning that the moderator accounted for 3.9% variation in adoption of
mLearning. The small percentage difference can be explained by the fact that the institutional
factors were packaged uniformly for all the learners with small variations expected. However,
it also shows that institutions play a crucial role in the adoption of technology. This result
parallels other studies Tarhinia et al. (2013) who all place emphasis on the role of the
institutional factors in adoption of mLearning. This finding is also corroborated by Ismail and
Idrus (2010) indicating that the design of instruction is by far the most important parameter in
the use of technology, critically on the ability of educationists to design and develop

didactically sound m-learning opportunities and environments.

5.4 Conclusion
The following conclusions are organized by each of the research objectives. The conclusions

are drawn from the key findings of the study.

5.4.1 Learner Characteristics and Adoption of mLearning
Based on this finding, it can be concluded that the learner characteristics play a role in the
adoption of mLearning. It follows that, the level education affects adoption especially if the

learners have huge differences in their entry behaviour as was the case in the current study.
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Equally work experience influences adoption of mLearning especially in a situation where
the content being learnt is directly drawn from the work experience of the learners, it can be
concluded that if the learners are familiar with the content they will have higher adoption

rates.

It can further be concluded that the most important of the learner characteristic is the period
of exposure to mLearning technology, the longer the period of exposure, the more the person
is likely to adopt mLearning. It is also concluded that institutions considering adoption of
mLearning should encourage and motivate learners to adopt mLearning regardless of age and

gender.

5.4.2 Learner Self-Efficacy and Adoption of mLearning

Informed by the results of the study, it is concluded that, in order to improve adoption of
mLearning, institutions should ensure they design mLearning solutions that are interactive
and easy to use. It is further concluded that mLearning solutions that focus on making the
learner independence are likely to improve adoption of mlLearning greatly. It is further

concluded that learner mobile telephony and ICT skills are crucial for mLearning adoption.

5.4.3 Learner Attitudes and Adoption of mLearning

Based on the findings, it is concluded that for adoption of mobile learning to increase, learner
attitude towards mobile learning in general and mLearning technology in particular must be
positive. Institutions aiming at implementing mLearning should therefore focus on improving

learner attitude toward using mobile technologies for learning.
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5.4.4 Behavioural Intention and Adoption of mLearning

It can be concluded, that behavioural intention of the learner is an important variable that
explains to a great extent, the variations in adoption of mLearning. This means that those
training institutions that are able to design mLearning solutions that address learners needs
such as social acceptability, are easy to operate and have a clarity of operation are likely to

have high adoption of mLearning.

5.4.5 Technology use and Adoption of mLearning

Based on the study findings, it can be concluded that the type of technology in use plays an
important role in influencing mobile learning adoption. This implies that instructional
designers should design mLearning solutions compatible and capable of functioning well on
the learners’ mobile phones, the type of content delivery technology (SMS, IVR, Chat, Case
studies or scenarios) being used is also an important consideration for adoption of mobile

learning.

The results also suggest that the type of phone (if the content is designed for basic phones as
was the case in this study) have very little contribution to adoption. Instructional designers
will therefore, pay attention to device functionality and even more to how they package and

deliver the message.

5.4.6 Institutional Factors and Adoption of mLearning
It is alos concluded that training institutions that offer learner support, provide timely
feedback, ensure clarity of content, train and motivate learners are likely to have higher

adoption of mLearning than those who do not pay attention to the aforementioned factors.
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The findings encourage organizations to develop training programmes for learners enrolled in
mLearning programmes and support staff so that they can use the innovation more
effectively. Institutions need to design training and other educational programs that motivate
learners to adopt and use innovation. To increase the adoption rate of innovation in the
organization, faculty should provide continuous feedback, learner support and encouragement

for such learners so that they can master the innovation skills within a short period of time.

5.4.7 The Combined Influence of Learner Behaviour, Technology Use and Adoption of
mLearning

The study revealed that combination of learner characteristics, self-efficacy, learner attitude,
learner behaviour and technology use have a positive significant effect on adoption of
mLearning. Based on these findings, it is concluded that the factors that affect adoption of
mLearning provide better results when combined, this means that institutions wishing to offer
mLearning must ensure that they design mobile learning solutions that address each the

factors individually and collectively for better results in adoption of mLearning.

5.4.8 The Moderating Influence of Institutional Factors on Learner Behaviour and
Adoption of mLearning

The study showed that the moderating influence of institutional factors on the effect of
learner characteristics, self-efficacy, learner attitude, behavioural Intention, technology use
on adoption of mLearning was significant. The model went up by a four-percentage point
after moderation meaning that the moderator as a predictor accounted for an increase in

variation in adoption of mLearning.
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It can therefore, be concluded that the small percentage difference can be explained by the
fact that the institutional factors were packed uniformly for all the learners with small
variations expected. It is further concluded that institutional factors cannot be overlooked in
developing a model for mLearning adoption. It is further concluded the institutional factors
such as training, learner support and motivation should not be considered for adoption in

isolation but as part of other learner related determinants of adoption of mLearning.

5.5 Recommendations of the Study

This study provides lessons and insights on the adoption of new technologies for learning in
general and mLearning in particular. On the basis of the findings, a number of practical and
policy recommendations are made in this section to inform educationist, policy makers and
other interested parties who may want to implement mobile learning and other technologies
for learning.

i. The mLearning for mHealth was a partnership between a training institution and a
mobile service provider thus the cost of SMS zero rated and chats were made using
toll free codes for all the registered learners. No doubt offering network based
mLearning is expensive. It is therefore recommended that the Government through
the communications authority should develop policy guidelines to enable institutions
that offer education to the communities enjoy subsidised rates from mobile service
providers so that the cost of delivering education using mobile phones can be
reasonably reduced.

ii. It emerged from this study that challenges such as poor network and system down
time affected delivery of content thus the mLearning process. It is therefore
recommended that instructional designers should design mLearning solutions that

allow for both synchronous and asynchronous learning. This would mean that the
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Vi.

Vii.

asynchronous solution will not require mobile provider network and can be in use
network challenges notwithstanding. On the other hand, the synchronous functions
can be scheduled and conducted when and where network is available.

Utilizing the results of this study, it is recommended that instructional designers
design mLearning solutions modelled on everyday mobile use for enhanced adoption
familiarity, simplicity, learner independence, and learner efficacy emerged as
plausible determinants of adoption.

It is further recommended that instructional designers should appraise learner
characteristics in the context of the learning environment and not as discrete
determinants of adoption when developing mLearning content. For instance, both
male and female learners should be presented with equal experience in the use of
mobile technologies for learning provided the mLearning platform is user friendly
and the mLearning environment is non discriminating.

Based on the finding of this study, learners had a higher preference for the delivery
mode that allowed interaction and collaboration such as chats, this study
recommends that instructional designers design mLearning solutions and package
content that allows collaboration and interactivity. This will not only make learning
fun but also has a likelihood of enhancing adoption of mLearning.

It emerged from the study that institutional factors, including learner support
services influenced learner adoption of mLearning. It is therefore recommended that
Institutions offering mLearning should have efficient learner support systems
including, an orientation package, a call centre or help desk.

Continuous training emerged as an important aspect of mobile learning adoption so

as to update the learners on new developments. It is therefore, recommended that
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institutions intending to integrate mLearning in their delivery methodologies, should

design learner training packages to continually update user knowledge.

5.6 Suggestions for Further Research
The current study focussed on learner determinants of adoption of mLearning in Kenya
focusing on community health training programme in Kenya. It has however become
apparent in the course of this study that there is need for further research in the following
related areas:
i.  There will be need to conduct a study to establish which other factors (such as
facilitator related factors) would influence adoption of mLearning.

ii.  This study did not focus on the impact of mLearning on the academic performance of
the learners, there will thus be need for a study to establish the influence of
mLearning on academic performance.

iili.  This study was based on community health trainees involved in an mHealth
programme. There is need for a similar study in other sectors in order to establish if

the determinants of adoption are consistent across the sectors and subjects.
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APPENDICES
Appendix I: Transmittal Letter
Augustine Mwangi Gatotoh
P O Box 17291-00100
NAIROBI
Dear Sir/Madam

RE: REQUEST FOR PARTICIPATION IN A RESEARCH STUDY

| am a postgraduate student at the University of Nairobi and currently conducting a research
as partial requirement for the award of the degree of Doctor of Philosophy in Distance
Education. My research topic is “Learner Characteristics, Behaviour, Technology Use and
Adoption of Mobile Learning Among Community Health Trainees - Amref Health Africa,

Kenya.”’

The purpose of this letter is to request you to participate as a respondent in this study by
completing the attached questionnaire as accurately as possible. All the information provided
will be purely used for academic purposes and your identity will be treated with utmost
confidentiality.

Thank you in advance.

Augustine Mwangi Gatotoh
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Appendix Il: Questionnaire for Community Health Trainees Participating in the

mHealth Programme

Instructions:
Kindly respond by ticking [V] or filling in your response to the questionnaire items in the

space provided.

Name of County.................. Community Unit............ Learning Number.................

Section A: Learner Characteristics
1.  Whatis your gender? 1. [ ] Male 2. Female [ ]

2. What is your age 1. [ ] 24 years and below 2. [ ] 25-29 yrs 3. [ ] 30-34 yrs 4. [ ] 35-
39yrs 5[]39-44yrs 6. [ ] Above 44yrs.

3. What is your highest level of education? 1. [ ] Certificate Level 2. [ ] Diploma
3. [ ] Bachelor’s Degree 4. [ ] Postgraduate Diploma 5. [ ] Master’s Degree
Any other, Specify.......ooiiiiiiii i,

4.  For how long have you worked as a Community Health Volunteer? ...................

Years

5. Have you ever used a mobile phone for learning before the mLearning programme?
1.[]Yes2.[]No
If yes, forhow long............coooiiiiiiiiiii

6.  For how long were you exposed to the mLearning programme? ............ months.
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Section B: Learner mLearning Self-Efficacy

Please rate the extent to which you agree with each of the statements below by ticking [V]

only one option in the spaces provided.

Where: SA=Strongly Agree, A=Agree, U=Uncertain, D= Disagree, SD= Strongly Disagree

No. | Statement SA|A |U D |SD

Navigating through the learning platform

1 | Itis easy to navigate through SMS content for learning [1 |1 (1 |[]1 [I]

2 | Itis easy to navigate through Voice content for learning [1 |1 (1 |[]1 [I]

3 | Itiseasy to navigate through Group Chat content for [1 ([1 [[] |[] [I]
learning

4 | Itis easy to navigate through case studies and scenarios [1 |01 ([1 |[]1 [[]
content for learning

5 | believe I will need strong level of support from the IT [T ([T ([T [11 |11
staff to be able to fully utilise mobile technology

6 | I am in complete control when using mobile technology [1 (01 |11 |[1 |[1]
for learning

7 | I need someone to tell me how best to use mobile [1 |01 ([1 |[]1 [[]
technology more effectively

Peer interaction

8 | I enjoy the chat forums via the mobile device. [1 {01 [[] |[] |[]

9 | Chat messages make interaction with my colleaguesfun. | [1 [[1 [[1 |1 |I]

10 | I enjoy other social media forums (such as WhatsApp, [T ([T (L1 |11 |11
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No. | Statement SA|A |U |D |SD
Facebook) to interact with peers about the learning content

11 | Mobile technology allows interaction with peers compare | [1 |[[]1 |[1 |[1 |[[]
to other methods of learning (such as use of study
modules)

12 | I find mobile technology interactive [T L1 (1 |1 (1]

13 | The mobile learning activities encourage discussion and [T 111 (1 V1Y (1]
collaboration among students.

14 | The mobile learning application enables more interaction | [1 [[]1 |[1 |1 |[[]
with the supervisors.

Dependency

15 | I am able to chat effectively without assistance [T 111 (1 V1Y (1]

16. | 1 am able to access voice content effectively from mobile | [T [[]1 |[1 |1 [[]
devices without assistance

17 |1 am able to access SMS content effectively without | [T [[]1 |[1 |1 [[]
assistance

18 |1 am able to complete learning activities effectively | [1 |1 |[1 |1 [[]
without assistance

19 (1 am able to complete quizzes effectively without |[1 |[[]1 ([1 |[1 |[[]
assistance

20 | I am able to get feedback effectively without assistance [T L1 (1 111 (1]

21 | I am able to complete lessons on time without assistance [T L1 (1 111 (1]

Innovativeness

22 | I manage to solve learning based challenges by myself. [T L1 (1 111 (1]
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No. | Statement SA|A |U |D |SD
23 | I like to explore the new information technology [1 (01 |1 |[1 |[]
24 | The more difficult the problem the more I enjoy tosolveit |[1 [[]1 [[1 |[1 |[]
25 | I would try applying mobile learning in other areas of life | [1 [[1 |[[1 |[]1 |[]
26 | | can teach myself more things | need to know about new | [1 [[]1 [[]1 |[] |[]
technology
27 | | feel secure about my ability to use ICT [1 |1 (1 |[]1 [I]
28 | I can use new technology to do whatever is possible with | [1 [[1 [[1 |1 |I]

that technology

29. What are some of the challenges you faced while using the mLearning platform by

yourself?
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Section C: Learner Attitude towards mLearning

Please rate the extent to which you agree with each of the statements below by ticking [V]

only one option in the spaces provided.

Where: SA=Strongly Agree, A=Agree, U=Uncertain, D= Disagree, SD= Strongly Disagree

No. | Statement SA|A |U |D |SD

Attitude towards mobile learning technology

1. | Learning using a mobile device promotes easy [T L1 (L1 11 (1]
understanding of concepts

2. | Learning using a mobile device promotes independent [T L1 (L1 11 (1]
learning

3. | Learning using a mobile device enables fast access to [T L1 (L1 11 (1]
information

4. | | enjoy using new technology to learn [T L1 (L1 11 (1]

5. | I believe mobile technology would enable me accomplish | [1 |[1 [[1 [[]1 |1]
tasks quickly

6. | | believe mobile technology offers increases access to [T 111 (L1 V1Y (1]
learning

7. | | feel I have the right skills to continue using mobile [T 111 (L1 V1Y (1]
technology for learning

Attitude towards use of mobile devices for learning

8. | Using a mobile device can help me to attain more ideas [T 101 101 (1 (1]

9. In the mLearning environment, a mobile device can [T 101 101 (1 (1]
enhance my desire to learn

10. | In the mLearning environment, the size of the mobile [T 101 101 (1 (1]

device makes me feel uncomfortable
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11. | I can apply mobile devices in various learning activities [T II1 (L1 V11 (1]

12. | It will take long for me to be comfortable using mobile [T II1 (L1 V11 (1]

technology for learning

13. | Using mobile technology for learning is a good idea [T II1 (L1 V11 (1]
14. | Using mobile technology for learning makes learning (1 (01 (L1 |11 |1]
interesting

Attitude towards mobile learning Content

15. | | feel that the mobile learning content is inadequate for [T L1 (L1 11 (1]

learning

16. | | feel that content provided through mobile learningisnot | [1 [[]1 |[1 |[1 |[[]

easy to understand

17. | Mobile learning content should be supplemented with [T L1 (L1 11 (1]

study modules

18. | Content transmitted via mobile devices is too brief formy | [1 [[1 |[1 |[1 [[]

comprehension

19 | I see using mobile technology to access content for [T L1 (L1 11 (1]

learning taking longer than other modes of learning

20 | Interacting with learning content on mobile technologyis | [1 [[1 |[1 |1 [[]

fun

21 | | feel break down of content into small parts makes [T 101 101 (1 (1]

learning more meaningful

22. What recommendations would you make to help improve the learner preparedness for

mLearning?




Section D: Learner Behavioural Intention

Please rate the extent to which you agree with each of the statements below by ticking [V]
only one option in the spaces provided.

Where: SA=Strongly Agree, A=Agree, U=Uncertain, D= Disagree, SD= Strongly Disagree

No. | Statement SA A U D SD

Social Influence

1 In general, my peers support the use of mobile [1 [1 |1 [1 |1

devices for learning.

2 People who are important to me think that | should [1 [1 |1 [1 |1

use mobile devices for learning.

3 The facilitators and other staff are helpful in theuse | [] [1 |1 [1 |1

of mobile learning

4 | choose the new learning style because my |[] [1 |1 [1 |1

immediate supervisor supports it

5 Support from the institution influence my decision to | [ ] [1 |1 [1 |1

use mobile devices for learning

6 People who influence my behavior will think that 1 [1 [1 1] [1 111

should use mobile learning

7 Mobile learning activities encourage discussion and | [] [1 ] [1 (1]

collaboration among students

Performance Expectancy

8 Using mobile devices for learning will enable meto | [] [1 ] [1 (1]

accomplish activities as a CHV more quickly.

9 Using mobile devices for learning helps improve my | [] [1 ] [1 (]
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No. | Statement SA |A |U D |SD
performance

10 | Using mobile devices for learning will increase my | [] [1 |11 [1 |I1]
learning outcome

11 | Using mobile devices for learning will allowmeto | [] [1 |11 [1 |[]
have access to more health information.

12 | Using mobile learning enables me to complete [ [1 [[1 [1 |[]
lessons more quickly.

13 | Using mobile learning enables me to get feedback [] [1 |[] [1 |[]
more quickly.

14 | The mobile learning platform helps improve the way | [] [1 |1 [1 [[]
| think when answering questions.

Effort expectancy

15 | I find using mobile devices to learn easy [] [1 |[] [1 |[]

16 | Completing lessons using mobile devices requiresa | [] [1 [[] [1 |[]
lot of effort

17 | Interacting with supervisors and peers is easy on the | [] [1 |1 [1 |I1
mobile learning platform

18 Learning to operate mobile learning applications is [] [1 1] [1 |1
easy for me

19 My interaction with mobile learning applications is [] [1 1] [1 |1
clear and understandable

20 | It would be easy for me to become more skilful at [1 [1 |1 [1 [[1]

using mobile devices for learning
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No. | Statement SA A U D SD

21 | Access to content, quizzes, is easy using mobile [1 [1 |11 [1 |1

devices

Facilitating conditions

22 | have the resources necessary to use mobile devices | [] [1 |1 [1 |1

for learning

23 | have the necessary knowledge to use mobile [1 [1 |1 [1 |1

devices for learning

24 | With support, | would continue to use the mobile [1 [1 |1 [1 |1

devices for learning

25 | Using a mobile device for learning is fun [] [1 [[] [1 |[]

26 | Mobile learning applications are similar to other [1] [1 [[1 [1 [[1

systems | use in mobile devices

27 | Availability of help when I get an mLearning [1 [1 [[1 [1 [[1

problem is an important factor in lesson completion

28 | The clarity of language used in the mobile learning [1 [1 |1 [1 |1
platform

IS an important factor in lesson completion

29. What recommendations would you make to enable you continue using mLearning
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Section E: Technology Use

Please rate the extent to which you agree with each of the statements below by ticking [V]
only one option in the spaces provided.

Where: SA=Strongly Agree, A=Agree, U=Uncertain, D= Disagree, SD= Strongly Disagree

No. | Statement SA | A U D SD

Device functionality

1 The type of mobile phone one uses influences the way | [ ] [1 ([1 [1 ([1

one accesses content.

2 Battery life and access to power affects effective [1 [1 ([1 [1 ([1

access to content

3 The mobile phone screen size affects effective learning | [ ] [1 ([1 [1 ([1

4 Phone memory affects effective access to content [1 [1 ([1 [1 (I[1

Content delivery technology

5 Short Message Service (SMS) is effective for | [] [1 111 [1 |1

delivering learning content

6 Interactive Voice Response (IVR) is effective for | [] [1 111 [1 |1

delivering learning content

7 | Group chat is effective for learning [1 [1 1 [1 [[]

8 Case studies and scenarios are effective in delivering [] [1 111 [1 111

learning content

9. What type of mobile phone do you use for mLearning purposes?

a. [ ] Basic phone b.[]Smartphone  c[] Tablet d[ ] Others specify......

209




10. Does the mobile content delivery mode influence your decision to use mLearning
platforms?
a. []Yes b) [1 No

11. What technical aspects would you like improved to make mLearning more effective?

Section F: Institutional Factors

Please rate the extent to which you agree with each of the statements below by ticking [V]
only one option in the spaces provided.

Where: SA=Strongly Agree, A=Agree, U=Uncertain, D= Disagree, SD= Strongly Disagree

No. | Statement SA |A |U D SD

1. | Access to institutional support influences learning using [ [1 |[1 |[1 |1 |[1

mobile devices for learning

2. | Timely feedback on the mLearning platform influences | [1 |[] |[1 [[] |[1

continued use of mobile devices for learning

3. | Transmission of content affects progression in learning [T (LT 101 (1 111

4. | The clarity of content influence completion of lessons [T (01T 101 (0] 111

5. | The clarity of content influences continued mLearninguse |[[] |[1 |[1 |[]1 |[1

6. | Training on use of mLearning influences use of mobile [ [1 |[] |[1 [[] |[1

devices for learning

7. | Motivation from the institution and support staff influences | [1 |[1 |[1 |[] |[1

use of mobile devices for learning
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8. How often did you receive support from the institution (Amref) to enable you use the
mLearning platform
1. [] Less than once a month 2. [ ] Once a month 3. [] A few times a month
4. ] A few times a week 5.[] Once a day 6. [ ] Several times a day
9. Explain the type of support you received from the institution (Amref) to enable you use the

mLearning platform

10. Explain the type of support you received from the supervisors to enable you use the

mLearning platform

Section G: Adoption of mLearning

Please rate the extent to which you agree with each of the statements below by ticking [V]
only one option in the spaces provided.

Where: SA=Strongly Agree, A=Agree, U=Uncertain, D= Disagree, SD= Strongly Disagree

No. | Statement SA | A U D SD

1 | used the mLearning platform consistently (1T 10T 111 (01 111

2 | completed mLearning tasks within the allocated time (1T (01 (11 111 111

3 | intend to continue using the mLearning platform for [[] [[]1 |[1 |[] |[]

learning

4 The ease of use of the mLearning platform influencedmy [ []1 [[]1 |[1 [[]1 |[]

completion of the mLearning tasks
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11. On average, how frequently do you use the mobile learning platform?
1. [] Less than once a month 2. [ ] Once a month 3.[] A few times a month
4. ] A few times a week 5.[] Once a day 6. [ ] Several times a day
12. On the average working day, how much time do you spend on mobile learning?
1. [ 1 Almost never 2. [ ] Less than 30 minutes 3.[]30 minutes to 1 hour
4.1 1 hour -2 hours 5.[] From 2 hours — 3 hours 6. [ ] More than 3 hours
13. What recommendations would you make on improving the mLearning platform to enable

you get to use mLearning more?
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Appendix I11: Focused Group Discussion Schedule for Community Health Trainees

Participating in the mHealth Programme

Section A: Learner Self-Efficacy

1.

2.

5.

How would you describe your ability to use the mobile learning platform?

How did you use the mLearning platform to interact with each other?

Describe your level of independency in using the mLearning platform

How did you deal with the challenges you encountered when using the mLearning
platform?

How ready are you to continue using the mLearning platform?

Section B: Learner Attitude towards mLearning

1.

2.

3.

In general, how do you feel about the effectiveness of mLearning?
What was your reaction when you introduced to learning using the mobile phone?

How would you describe the adequacy of content provided through mobile learning?

Section C: Learner Behavioural Intention

1.

To what extent do you think the peers and other members of the community played a
role in influencing you to accept mobile learning

How did mobile learning enable Community health trainees accomplish learning
activities?

What was the contribution of mobile learning to the learning outcome?

What was the contribution of mobile learning to access to more information for the
Community Health volunteers?

How did the interaction with the mobile learning application enhance ease of use?
How would you describe how the Community health trainees learned how to use the
mLearning platform?

What conditions enabled you to use?
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8. What conditions hindered you from successful adoption of mLearning?

9. How did you access support for the mobile learning platform?

10. Would you recommend the use of the mobile learning platform in the health or other
sectors in future.....explain your answer.

Section D: Technology Use

1. How does the type of phone one has influence the way one accesses mLearning
content?

2. How does the phone (screen size, battery life etc) influence the way one accesses
mLearning content?

3. How would you describe the effectiveness of each of the content delivery
platforms?

Section E: Institutional Factors

1. How would you describe the support structures (Human resource, technical, financial)
put in place by each of the support partners?

Section F: Adoption of mLearning
1. How would you describe the acceptance of mLearning by Community Health

Volunteers?
2. Success stories challenges and recommendations
3. What would you say are some of the successes of mLearning?
4. What are some of the key challenges of mLearning?

5. What recommendations would you make to enhance mLearning adoption?
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Appendix I11: Interview Guide for Community Health Extension Workers Participating

in the mHealth Programme

Section A: Learner Self-Efficacy

a)
1.
2.

b)

d)

e)

Navigating through the mLearning platform

How would you describe learner’s ability to use the mobile learning platform?

Describe learners’ learner support services received

Peer interaction

1. How did the Community Health Workers use the mLearning platform to interact with
each other?

2. What support was required for peer interaction

Dependency

1. What is the role of training in enhancing mLearning adoption?

2. Describe the level of dependency of the learners in using the mLearning platform

Innovativeness

1. How did the Community Health Workers deal with problems they encountered when

using the mLearning platform?

2. What would you describe as innovations you experienced from the community health

trainees while using the mLearning platform?

Readiness to use mobile learning

1. How ready were the Community health trainees to use the mLearning platform?

2. What were some of the indicators that showed they were interested in mLearning?

3. What were some of the indicators that showed they were not interested in mLearning

215



Section B: Learner Attitude towards mLearning

a) Attitude towards mobile learning process
1. Do you think that mLearning helps improve the quality of learning .....Explain your
response

b) Attitude towards use of mobile phone for learning

1. What was the Community Health Volunteer’s reaction when you introduced learning

using the mobile phone?

c) Attitude Towards mLearning Content

1. How would you describe the adequacy of content provided through mobile learning?

Section C: Learner Behavioural Intention

a) Social Influence
1. To what extent do you think the peers played a role in influencing the community
heath volunteers to accept mobile learning
2. What was the impact of mLearning on competency of Community Health VVolunteers?
b) Effort expectancy
1. How would you describe how the Community health trainees learned how to use the
mLearning platform?
c) Facilitating conditions
1. How did the resource available hinder or support mLearning
2. How did the Community health trainees access support for the mobile learning
platform
d) Behavioural intention
1. Would you recommend the use of the mobile learning platform in the health or other

sectors in future.....explain your answer.
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Section D: Technology Use
1. How does the type of phone one has influence the way one accesses mLearning

content?

1. How would you describe the effectiveness of each of the content delivery platforms?

Section E: Institutional Factors
1. How would you describe the support structures (Human resource, technical, financial)

put in place by each of the support?
2. What challenges did the CHVs report to you on the use of mLearning?

3. What type of support did you offer to the community health volunteers?

Section F: Adoption of mLearning
1. How would you describe the acceptance of mLearning by Community Health

Volunteers?
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Appendix IV: Interview Guide for Project Support Staff

County attached to..................... Area of support..................... Interview Number.......

Section A: Learner Self-Efficacy
a) Navigating through the mLearning platform

1. How would you describe the support you gave to the learners to enable them use the
mobile learning platform?
b) Peer interaction
1. How did the Community Health Workers use the mLearning platform to interact with
each other?
c) Dependency
1. What is the role of training in enhancing mLearning adoption?
2. Describe the support offered to the Community Health Workers to enable them use
the mobile learning platform
3. How often did Community health trainees require help to use the mobile learning
platform?
d) Innovativeness
1. How did the Community Health Workers deal with problems they encountered when
using the mLearning platform?
2. What would you describe as innovations you experienced from the Community health
trainees while using the mLearning platform?
3. How did the Community health trainees respond to the new technology?
e) Readiness to use mobile learning
1. In your opinion, how ready were the Community health trainees to use the mLearning

platform?
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2. What were some of the indicators that showed they were interested in mLearning?
3. What were some of the indicators that showed they were not interested in mLearning?

Section B: Learner Attitude towards mLearning

a) Attitude towards mobile learning process
1. Do you think that mLearning helps improve the quality of learning .....Explain your
response
2. Does mLearning enhance learners’ skills and competency? .....Explain your response
3. Would you encourage use of mobile devices for learning in other areas?. .....Explain
your response
b) Attitude towards use of mobile phone for learning
1. What was the Community Health Volunteer’s reaction when you introduced learning
using the mobile phone?
2. How did the Community health trainees react to the challenges they faced with the use
of the mobile phones for learning
c) Attitude Towards mLearning Content
1. How would you describe the adequacy of content provided through mobile learning?

Section C: Learner Behavioural Intention

a) Social Influence
1. To what extent do you think the peers played a role in influencing the community
heath volunteers to accept mobile learning
b) Performance Expectancy
1. How did mobile learning enable Community health trainees accomplish their roles?
c) Effort expectancy
1. How would you describe how the Community health trainees learned how to use the

mLearning platform?
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d) Facilitating conditions
1. Describe the resources (phone, power connectivity for charging) available to the
Community health trainees for mobile learning?
2. How did the resource available hinder or support mLearning
3. How would you describe the level of knowledge among Community health trainees to
use mobile learning?
e) Behavioural intention
1. What suggestions would you make to enable the use of the mobile learning platform
in the health or other sectors in future

Section D: Technology Use

1. Which type of mobile phone is best for mLearning purposes?
a) Device functionality
1. How does the type of phone one has influence the way one accesses mLearning
content?
b) Content delivery technology
1. How would you describe the effectiveness of each of the following content
delivery platforms?
i.  The SMS mode of delivery
ii.  Audio ( IVR) mode of delivery
iii.  Group Chats
iv.  Gamification

Section E: Institutional Factors

1. How would you describe the support structures (Human resource, technical, financial
e.tc) put in place by each of the support partners (e.g Safaricom, Amref Health

Africa?)
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Section F: Adoption of mLearning

1. How would you describe the acceptance of mLearning by Community Health

Volunteers?
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Appendix V: Document Analysis Guide

S.NO.. | ITEM SOURCE VARIABLE ANALYSIS

1. | LMS data sheet Amref Health Dependent Analyse completion
for Nairobi Africa rates per learner using
county SPSS

2. | LMS data sheet | Amref Health | Dependent Analyse completion
for Kisumu | Africa rates per learner using
County SPSS

3. | LMS data sheet | Amref Health | Dependent Analyse completion
for Kakamega | Africa rates per learner using
County SPSS

4. | LMS data sheet | Amref Health | Dependent Analyse completion
for Kitui County | Africa rates per learner using

SPSS

5. | LMS data sheet | Amref Health | Dependent Analyse completion
for Kajiado | Africa rates per learner using
County SPSS

6. | LMS data sheet | Amref Health Analyse completion
for Samburu | Africa rates per learner using
County SPSS
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Appendix VI: Research Permit
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on the topic: LEARNER
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for the period ending:
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Appendix VI1: Normality Plots
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MNormal Q-Q Plot of Institutional Factors (x6)
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Appendix VI1II: Data Collection Units

COUNTY

COMMUNITY UNIT (CU)

Kisumu

Kajiado

Kitui

Kajiado
Kakamega

Samburu

Nairobi

Tom Mboya
Nyawita
Manyatta-A
Manyatta-PGH
Area-A
Area-B
Area-C
Manyatta-PGH
Upper Kanyakwar-A
Upper Kanyakwar-B
Migosi
Nyalenda-A
OlKiloriti
Esokota
Kavuvwani
Kakululo
Majengo
Indangalasia-B
Indangalasia-B
Kisima
Soweto west
Kianda

Gatwekera
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AREA
Nairobi
URBAN Kisumu
Kitui
RURAL Kakamega
Samburu
NOMADIC Kajiado
Status Meaning
1 | Starting
99 | Complete
89 | ForceEnded
20 | Paused
88 | Expired
97 | Complete but late
complete and failed
39 | quiz
81 | force end
Progress 0-100
Chat Count Number of texts (chat) sent over that topic
Chat Score Out of 20
Quiz Score Out of 40
Practicum
Score Out of 40
Chat Score + Quiz Score + Practicum
Total score Score

Appendix IX: LMS Data Sample Topic Summary

TOPIC TOPIC

1D TOPIC NAME ID TOPIC NAME

T1 Importance of Health T26 Community Based Disease Surveillance

T10 Health Promotion T28 Integrated Community Case Management

T11 Health Promotion Activities T29 Understanding high blood pressure and hypertension

Health Promotion Activities for Children

T12 Under 5 T3 Role of CHWs in The Community

T13 Family Planning T30 Ebola

T14 Ante Natal Care T31 Cholera

T15 Danger Signs in Pregnancy & After Delivery T39 Identifying the risk factors of Hypertension

T16 Danger Signs in Children Under Five Years T4 Sustainable Development In the Community

T17 Maternal and Child Nutrition T40 Measuring and interpreting blood pressure readings
Educating the community on prevention and management of

T18 Health Promotion and Disease Prevention T41 hypertension
Identification, referral, follow up and adherence of hypertensive clients

T19 Common Diseases in the Community T42 to care

T2 Health and Development in the Community T43 Reporting for hypertension

T20 Promotion of Healthy Lifestyle T5 Kenya Essential Package for Health

T21 Substance and Drug Abuse T6 Basics of Communication

T22 Sexual Gender Based Violence T7 Basic Counselling skills

T23 Basic Life Saving Skills 1. T8 Advocacy

T24 Basic Life Saving Skills 11 T9 Community Dialogue

T25 Referral
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APPENDIX X: LMS DATA SAMPLE-NAIROBI

Topic | End Duration (h) | Status | Progress | Chat Count Chat Score | Quiz % | Quiz Score | Prac Marks | Prac % ggg:e -Src(:);?tle c.uU

T30 9/10/2015 19:18 56 99 100 29 20 100 30 500 100 40 90 | Gatwekira
T30 9/9/2015 15:28 28 99 100 55 20 80 20 500 100 40 80 | Gatwekira
T30 9/10/2015 17:30 54 99 100 45 20 80 20 500 100 40 80 | Gatwekira
T30 9/8/2015 20:38 9 99 100 15 20 100 30 500 100 40 90 | Gatwekira
T30 9/23/2015 12:31 361 99 100 45 20 100 30 500 100 40 90 | Gatwekira
T30 9/23/2015 12:17 361 99 100 18 20 100 30 500 100 40 90 | Gatwekira
T30 9/9/2015 21:02 33 99 100 33 20 100 30 500 100 40 90 | Gatwekira
T30 9/11/2015 10:25 71 99 100 0 0 80 20 500 100 40 60 | Gatwekira
T30 9/9/2015 20:44 33 99 100 14 20 100 30 500 100 40 90 | Gatwekira
T30 9/12/2015 17:49 78 99 100 44 20 80 20 500 100 40 80 | Gatwekira
T30 9/8/2015 18:14 7 99 100 41 20 100 30 500 100 40 90 | Gatwekira
T30 9/10/2015 14:37 27 99 100 28 20 100 30 450 90 40 90 | Gatwekira
T30 9/11/2015 13:59 74 99 100 7 20 100 30 500 100 40 90 | Gatwekira
T30 9/9/2015 13:06 25 99 100 21 20 100 30 500 100 40 90 | Gatwekira
T30 9/10/2015 11:35 48 99 100 13 20 80 20 500 100 40 80 | Gatwekira
T30 9/9/2015 14:41 27 99 100 29 20 80 20 400 80 30 70 | Gatwekira
T30 9/9/2015 3:12 16 99 100 22 20 80 20 500 100 40 80 | Gatwekira
T30 9/10/2015 13:01 49 99 100 19 20 100 30 500 100 40 90 | Gatwekira
T30 9/10/2015 11:13 48 99 100 6 20 100 30 500 100 40 90 | Gatwekira
T30 9/9/2015 16:42 29 99 100 66 20 100 30 500 100 40 90 | Gatwekira
T30 9/11/2015 16:46 77 99 100 11 20 100 30 400 80 30 80 | Gatwekira
T30 9/10/2015 20:02 56 99 100 36 20 100 30 500 100 40 90 | Gatwekira
T30 9/9/2015 17:37 30 99 100 23 20 100 30 500 100 40 90 | Gatwekira
T30 9/10/2015 22:21 59 99 100 52 20 100 30 500 100 40 90 | Gatwekira
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Appendix XI: LMS Data Sample-Kisumu

Start Topi | End Durati | Statu | Progre | Chat Chat Quiz Quiz Prac Prac Prac Total cu
c on (h) S SS Count Score % Score Marks % Score Score
7/7/2015 8:37 | T30 7/8/2015 19:50 11 99 100 1 5 100 30 500 100 40 75 | Airport
7/23/2015 | T30 | 7/24/201511:01 26 99 100 6 5 100 30 500 100 40 75 | Airport
7/23/29(52‘(5) T30 7/24/2015 19:13 34 99 100 10 5 100 30 500 100 40 75 | Airport
7/23/2%22 T30 | 7/24/2015 13:50 28 99 100 11 5 80 20 500 100 40 65 | Airport
7/23/290'22 T30 | 7/24/2015 11:01 26 99 100 12 10 80 20 400 80 30 60 | Airport
7/23/290'22 T30 | 7/24/2015 7:20 22 99 100 189 20 100 30 250 42 0 50 | Airport
7/23/2%22 T30 | 7/24/2015 12:33 22 99 100 5 5 100 30 450 90 40 75 | Airport
7/23/1;&2 T30 | 7/24/2015 7:44 16 99 100 7 5 80 20 400 80 30 55 | Airport
7/24/1256ig T30 | 7/24/2015 13:58 5 99 100 9 5 100 30 500 100 40 75 | Airport
7/24/28(552 T30 | 7/26/2015 13:10 50 99 100 21 15 100 30 500 100 40 85 | Airport
7/28/121(5(1)3 T2 8/1/2015 22:24 87 97 100 41 10 100 30 450 75 20 60 | Airport
7/28/276(1)2 T2 10/25/2015 15:09 2144 97 100 37 5 80 20 450 75 20 45 | Airport
7/28/27ng T2 8/1/2015 12:28 77 99 100 27 5 100 30 550 79 20 55 | Airport
7/28/27(52(5) T2 7/30/2015 21:07 38 99 100 8 5 100 30 550 92 40 75 | Airport
7/28/276(1)2 T2 10/26/2015 7:08 2160 97 100 24 5 100 30 500 83 30 65 | Airport
7/28/276(1Jg T2 8/1/2015 13:12 78 99 100 21 5 100 30 500 83 30 65 | Airport
7/28/27622 T2 10/29/2015 10:17 2235 99 100 18 5 100 30 550 92 40 75 | Airport
7/28/270.2(5 T2 7/31/2015 8:30 49 99 100 168 20 100 30 550 92 40 90 | Airport
7.
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Appendix XII: LMS Data Sample-Kitui

Topi Duration Statu | Progres | Chat Chat Quiz Quiz Prac Prac Prac Total
Start c End (h) S S Count Score % Score Marks % Score Score Cc.uU
5/14/2015 7/21/2016 Enzi
16:16 | T11 12:34 10412 97 100 0 80 20 400 80 32 52 | u
5/14/2015 7/20/2016 Enzi
16:16 | T11 15:48 10391 99 100 0 80 20 500 100 40 60 | u
5/14/2015 7/21/2016 Enzi
16:16 | T11 10:28 95 97 100 0 100 30 300 60 10 40 | u
5/14/2015 5/16/2015 Enzi
16:17 | T11 20:32 52 99 100 0 100 30 350 70 20 50 | u
5/14/2015 5/15/2015 Enzi
21:52 | T11 14:14 16 39 100 5 40 0 200 40 0 5]u
5/15/2015 7/20/2016 Enzi
9:07 | T11 13:47 10372 99 100 5 100 40 300 60 10 55 | u
5/19/2015 7/19/2016 Enzi
14:31 | T11 15:03 10248 97 100 0 100 40 350 70 20 60 | u
5/26/2015 5/31/2015 Enzi
8:58 | T30 17:36 128 97 100 20 80 20 400 80 30 70 | u
5/26/2015 Enzi
8:58 | T30 6/1/2015 8:58 0 88 90 20 100 30 500 100 40 0 |u
5/26/2015 Enzi
8:58 | T30 6/1/2015 8:58 0 88 90 20 100 30 400 80 30 80 | u
5/26/2015 5/26/2015 Enzi
8:58 | T30 13:19 4 97 100 0 100 30 500 100 40 70 | u
5/26/2015 5/26/2015 Enzi
8:58 | T30 12:46 3 97 100 20 100 30 400 80 30 80 | u
5/26/2015 5/27/2015 Enzi
8:58 | T30 9:20 24 97 100 20 100 30 400 80 30 80 | u
5/26/2015 5/28/2015 Enzi
8:58 | T30 19:51 58 97 100 20 80 20 350 70 20 60 | u
5/26/2015 5/27/2015 Enzi
8:58 | T30 0:10 15 97 100 0 100 30 500 100 40 70 | u
5/26/2015 5/27/2015 Enzi
8:58 | T30 21:42 36 97 100 20 100 30 400 80 30 80 | u
5/26/2015 5/26/2015 Enzi
16:45 | T30 18:12 1 97 100 20 40 0 450 90 40 60 | u
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Appendix X111: LMS Data Sample-Kakamega

Topi Duration Statu | Progres | Chat Chat Quiz Quiz Prac Prac Prac Total

Start c End (h) S S Count Score % Score Marks % Score Score c.uU
7/24/2015 7/25/2015 Emukaya
14:50 T30 15:13 24 99 100 13 30 100 30 450 90 40 100 | B
7/24/2015 7/31/2015 Emukaya
14:50 T30 14:50 0 88 11 1 5 0 0 0 0 0 5|B
7/24/2015 7/29/2015 Emukaya
14:50 T30 13:32 118 97 100 9 20 80 20 400 80 30 70 | B
7/25/2015 7/26/2015 Emukaya
11:16 T30 6:27 19 39 100 1 5 40 0 350 70 20 25 | B
7/25/2015 7/26/2015 Emukaya
13:46 T30 18:31 28 99 100 3 5 100 30 350 70 20 55 | B
7/25/2015 7/28/2015 Emukaya
16:49 T30 20:51 76 39 100 1 5 60 5 500 100 40 50 | B
7/25/2015 4/5/2016 Emukaya
18:31 T30 18:37 6120 99 100 4 5 80 32 400 80 30 67 | B
7/25/2015 7/28/2015 Emukaya
19:09 T30 16:59 45 88 100 4 10 40 0 450 90 40 50 | B
7/29/2015 7/30/2015 Emukaya
7:54 T1 10:16 26 99 100 2 5 80 20 500 100 40 65| B
7/29/2015 8/2/2015 Emukaya
7:54 T1 10:56 99 99 100 16 5 100 30 400 80 30 65 | B
7/29/2015 7/30/2015 Emukaya
7:54 T1 12:10 28 99 100 18 5 80 20 500 100 40 65 | B
7/29/2015 7/29/2015 Emukaya
11:05 T30 15:20 4 97 100 7 15 60 5 500 100 40 60 | B
7/29/2015 6/10/2016 Emukaya
13:05 T30 12:32 7607 97 100 0 0 80 32 500 100 40 72 | B
7/29/2015 7/29/2015 Emukaya
15:26 T1 20:10 4 39 100 3 5 40 0 175 35 0 5|B
7/31/2015 7/31/2015 Emukaya
3:14 T1 12:31 9 99 100 113 20 100 30 500 100 40 90 | B
8/12/2015 8/19/2015 Emukaya
19:38 T6 19:38 0 99 100 31 15 100 30 500 83 30 7| B
8/12/2015 8/19/2015 Emukaya
19:38 T6 19:38 0 99 100 39 30 80 20 600 100 40 90 | B
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Appendix XIV: LMS Data Sample-Samburu

Topi Duration Statu | Progre | Chat Chat Quiz Quiz Prac Prac Prac Total
Start c End (h) S SS Count Score % Score Marks % Score Score c.uU
4/16/201516:2 4/22/2015 Angata
1 T30 16:21 0 89 0 0 0 0 0 0 0 0 0 | Nanyukie
4/30/201513:0 5/13/2015 Angata
3| T4 7:30 0 88 0 1 0 0 0 0 0 0 0 | Nanyukie
5/28/201513:4 6/3/2015 Angata
8 | T11 13:48 0 88 9 0 0 0 0 0 0 0 0 | Nanyukie
2/2/2016 2/3/2016 Angata
13:09 | T2 18:05 4 97 100 18 5 100 40 600 100 40 85 | Nanyukie
10/11/20169:3 10/15/2016 Angata
0| T1 13:01 99 97 100 2 20 100 40 500 100 40 100 | Nanyukie
10/11/20169:3 10/15/2016 Angata
0|T1 14:07 100 97 100 7 20 100 40 500 100 40 100 | Nanyukie
10/11/20169:3 10/13/2016 Angata
0|T1 11:26 49 99 100 11 20 100 40 500 100 40 100 | Nanyukie
10/19/201613: 10/26/2016 Angata
31| T1 13:31 0 88 71 43 20 100 40 0 0 0 60 | Nanyukie
10/19/201613: 10/25/2016 Angata
31| T1 18:50 149 97 100 5 20 100 40 500 100 40 100 | Nanyukie
10/19/201613: 10/26/2016 Angata
31| T1 13:31 0 88 71 2 20 100 40 0 0 0 60 | Nanyukie
10/19/201613: 10/25/2016 Angata
31| T1 13:08 143 97 100 1 20 100 40 500 100 40 100 | Nanyukie
10/19/201613: 10/25/2016 Angata
31| T1 13:18 143 97 100 21 20 100 40 350 70 28 88 | Nanyukie
10/19/201613: 10/25/2016 Angata
31| T1 16:04 146 97 100 8 20 100 40 500 100 40 100 | Nanyukie
10/19/201613: 10/25/2016 Angata
31| T1 13:35 144 97 100 2 20 100 40 500 100 40 100 | Nanyukie
10/19/201613: 10/26/2016 Angata
31| T1 13:31 0 88 71 0 0 100 40 0 0 0 40 | Nanyukie
10/19/201613: 10/25/2016 Angata
31| T1 12:43 143 97 100 1 20 100 40 500 100 40 100 | Nanyukie
10/19/201613: 10/26/2016 Angata
31| T1 13:31 0 88 71 6 20 100 40 0 0 0 60 | Nanyukie
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Appendix XV: LMS Data Sample-Kajiado

Start Topic|Name|End Duration (h)|Status|Progress|Chat Count|Chat Score|Quiz %|Quiz Score|Prac Marks|Prac %|Prac Score|Total Score|C.U
4/11/2015 14:18|T17 4/13/2015 10:40 44 99 100 15 20 0 30 0 0 40 90|Enkorikal
4/14/2015 7:04(T17 4/15/2015 6:25 23 99 100 0 0 0 20 0 0 20 40|Enkorika
5/19/2015 16:10/T11 5/20/2015 10:43 18 99 100 9 20 80 20 400 80 30 70|Enkorikal
5/19/2015 16:10/T11 5/20/2015 15:33 23 99 100 7 20 80 20 400 80 30 70|Enkorikal
5/19/2015 16:10/T11 5/23/2015 8:32 88 97 100 0 0 100 30 350 70 20 50|Enkorikal
5/26/2015 11:24|T30 5/27/2015 11:41 24 99 100 0 0 100 30 500 100 40 70|Enkorikal
5/26/2015 11:24|T30 6/1/2015 11:24 3l 99 100 7 15 60 5 500 100 40 60|Enkorikal
5/26/2015 11:24/T30 5/26/2015 20:41 9 99 100 14 30 80 20 500 100 40 90|Enkorika|
5/26/2015 11:24{T30 5/27/2015 14:25 27 99 100, 4 10 80 20 500 100 40 70|Enkorikal
5/26/2015 11:24/T30 6/1/2015 11:24 o 88 0 3 5 0 0 0 0 0 5|Enkorikal
5/26/2015 11:24/T30 5/26/2015 22:01 100 99 100 11 25 80 20 500 100 40 85|Enkorikal
5/26/2015 11:24{T30 6/1/2015 11:24 0 88 10 0 0 0 0 0 0 0 0|Enkorikal
5/26/2015 11:24{T30 6/1/2015 11:24 0 88 10 10 20 0 0 0 0 0 20|Enkorikal
5/26/2015 11:24{T30 5/27/2015 6:32 19 97 100 2 5 100 30 500 100 40 75|Enkorikal
5/29/2015 16:25|T30 5/29/2015 19:39 3 97 100 3 5 80 20 350 70 20 45|Enkorika
6/5/2015 8:00 (T2 6/6/2015 19:47 35 99 100 8 20 80 20 250 83 30 70|Enkorikal
6/5/2015 8:00 |T2 6/5/2015 19:18 11) 97 100 6 20 100 30 300 100 40 90|Enkorika|
6/13/2015 20:36|T4 6/14/2015 16:06 19 97 100 13 20 80 20 500 100 40 80|Enkorika|
6/13/2015 20:36|T4 6/16/2015 19:37 471 99 100 3 20 80 20 500 100 40 80|Enkorikal
6/13/2015 20:36|T4 6/14/2015 14:30 7] 99 100 11 20 80 20 500 100 40 80|Enkorikal
6/13/2015 20:36(T4 6/20/2015 20:36 65 99 100 1 20 80 20 400 80 30 70|Enkorikal
6/23/2015 10:25T10 6/25/2015 16:26 54 99 100 10 20 80 20 450 90 40 80|Enkorikal
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