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ABSTRACT
The paper discusses how the faculty finds it difficult to apply their experiences in teaching and use
of information and communication technology (ICT) for teaching and learning at the University of
Botswana. Although technology was available and accessible, adopters of technology at the
University of Botswana find it hard to use technology in teaching and learning, little research has
been done on faculty experiences from a micro level (Instrumentalist) Product Utilization theory’s
perspective based on diffusion of innovation theory. The study explores faculty demographic
information finding the technologies, artifacts and teaching methods they used. Nine participants
took part in the study from the Department of Adult Education, Faculty of Education, at the
University of Botswana by means of responding to an interview based on interview guide. The
findings from the study shows that the majority of faculty use teacher-centered as compared to
student centered approach, they used specific compatible technologies relevant to their teaching
experiences in responds to the university systems mandates, and distance education using
technology ultimately to online learning was very low due to lack of infrastructure in rural areas.
The university administration should take into consideration understanding faculty from a bottomup level as core effective implementers driving change.
Keywords: ICT, e-learning, educational technology, higher education, University of Botswana,
Micro level, Instrumentalist theory, Diffusion of Innovation theory, teaching and learning
INTRODUCTION
Despite the power of information and communication technology (ICT) (inclusive of e-learning and
educational technologies) to improve and transform teaching and learning practices in higher
education, ineffective implementation is a globally well-known issue in institutions of learning
beyond the reach of increased technological advances with little evidence that faculty experiences
in teaching using ICT’s are effectively adopting and diffusing the integration of ICT into everyday
pedagogies. Jacobsen (1998) reported that “faculty comments provide evidence that the integration
of technology supports a shift from a primarily ‘knowledge-transfer’ mode of content delivery to a
more ‘knowledge-construction’ type of teacher-student interaction” (p. 172). The point made by
Jacobsen relates to the experiences of academic teachers in teaching and the use of technology
where academic teachers acknowledge the fact that their f2f mode of teaching changes. The use
of technology changes, shifts and/or transforms their role of teaching from teacher-centered, that
is, knowledge transfers to student centered, where the knowledge is constructed by learners
through teacher-student interaction. The factors inhibiting are such as a belief, experience in more
traditional teaching practices and individual attitudes towards educational technology in education
as well as the faculties own contentment (compatibility) with e-learning and their ability to use them
all as a result in varying experiences and effectiveness in adoption and diffusion of ICT integration
from face-to-face (f2f) classroom to online learning. The compatibility of an innovation is the level
at which individual experiences are compatible with the new technology. This refers to the beliefs,
experiences, values, needs, skills, knowledge, and characteristics of individual technology
adopters (Rogers, 2003). If compatibility does not exist the innovation will not be adopted
(Samarawickrema & Stacey, 2007). The faculty finds it difficult to apply their experiences in
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teaching and use of technology for teaching and learning in higher education. Although early
adopters are experienced in teaching and in the use of some technology, studies have noted that
there are those who resist being early adopters because they do not want to change the teaching
methods, preferring to use the same traditional modes of f2f to online teaching (Jacobsen, 1998).
Laronde (2010) found that professors who were using computers said the internet was unreliable
and too slow to be used in class. Many also commented that they would not be able to move around
in a classroom with 40 B.Ed. students using laptops plugged into electrical outlets.
Although technology was available and accessible, adopters of technology at the University of
Botswana find it hard to use technology in teaching and learning, little research has been done on
faculty experiences from a micro level (Instrumentalist) Product Utilization theory’s (Surry, 1997)
perspective based on diffusion of innovation theory (Rogers, 2003). Several studies revealed that
the use of technology increases workload when developing learning materials, and when all
students access technology individually and send more than one email to the lecturer (Laronde,
2010; Less, 2003; Shea, Pickett, & Li, 2005; Samarawickrema & Stacey, 2007). For example,
Samarawickrema and Stacey claimed, in their research, that early adopters’ workload was
increased by technology. Early adopters tend to use many of the features in Learning Management
Systems, for example, and the resulting overload is sometimes difficult for them to manage. Dealing
with student posts and responses was also overwhelming. For example, Birch and Burnett (2009),
in their study of academics claimed that some early adopters found it easier to just update the
printed materials, which they were familiar with using, rather than using technology, because it
increased their workload.
On the other hand, Rogers (2003) views that adoption and diffusion of technology innovation is a
linear and a normal S-Curve distribution process. He meant that once an innovation technology is
introduced in the system (organization) from a macro level (Determinist) Systemic Change theories
(Surry & Farquhar, 1997), technology ultimately is adopted by all adopters, not taking into
consideration the consequences and non- or incomplete adopters. Jacobsen’s (1998) argument
captures the thrust that Rogers’ theory is assumed to be universal to all situations, yet adopters
are different and all situated within diverse social systems, hence demographic factors such as
age, qualifications, experiences, and gender are varied. In addition, a study by Samarawickrema
and Stacey (2007) claims that Rogers’ theory does not include both physical and intangible
complex objects. They suggest Actor-Network Theory as an alternative with the argument that the
Actor-Network Theory treats all humans and non-humans as equals because the social world is
materially heterogeneous. The reason for Samarawikrema and Stacey to have used Actor-Network
Theory was to also include other factors that support and or impede the diffusion and adoption
process, which have been excluded by Rogers’ theory. They argue that these other factors “consist
of a complex network of several human and nonhuman actors who interact and negotiate among
themselves and impose roles on each other” (p. 317). Thus, their critique focuses on the fact that
Rogers’ theory (2003) focuses solely on technology and excludes environmental and external
conditions. Research shows that it is important for organizations to understand based on adoption
and diffusion of innovation technology theories, individual early adopters’ from a micro
Instrumentalist theory’s perspectives, beliefs and perceptions from the compatibility perception in
order to positively influence the adoption rate. Otherwise, if adopters’ experiences, needs, and
values are not compatible with how the early adopters perceive the innovation, it will not be adopted
and hence makes it difficult to apply their experiences and use of technology in the system; higher
education.
Although technology was available and accessible, adopters of technology in universities in Africa
find it hard to use technology in teaching and learning. Their experiences were often not compatible
to the new technologies in the system, and students mostly do not access the available technology
for use based on various reasons such as costs, lack of electricity, and lack of skills and knowledge
on how to use some specific tools associated with the technology. In the context of Africa, at times
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users or adopters, even when they are aware of the potential benefits, are not ready or are unwilling
to fully embrace the ICT (Obiri-Jeboah, Kwarteng, & Kyere-Djan, 2013). As mentioned, it was
observed that some adopters of technology innovation in universities are technophobic. Masalela’s
(2006) findings of the study suggested that the adopters of ICT at the University of Botswana were
intrinsically motivated to teach online courses while non-adopters noted personal needs and
extrinsic motivations for participation. Thomas (2008) found that although e-learning at the
University of Botswana was implemented but only a few lecturers adopted and diffused it, similar
to Rogers’ (2003) findings, with innovators at 2.5% and early adopters at 13.5%. Thomas (2008)
recommended that change management require a team approach: top-down, bottom-up, and
inside out for its success, similar to Masalela (2011) views.
In summary, many universities inclusive of the United Kingdom, North America, and Australia
compared to Africa are offering f2f courses through blended distance education to fully online
learning. This shows that many universities are in the transition and transformation process, with
courses being taught through both modes of delivery. Universities from all contexts generally adopt
and diffuse ICT innovation for teaching and learning to facilitate the accessibility and availability of
their courses and programs locally, nationally, and globally. The faculties in these universities
display differences and difficulties in adopting technologies; there were those who were more
innovative than others based on their experiences as early adopters and those who were late
adopters who resisted adopting technologies due to their needs, values, experiences, and beliefs,
with reference to the University of Botswana.
Purpose Statement
The primary purpose of this paper is to explore what difficulties the faculty at the University of
Botswana finds in applying their experiences in pedagogies using technology. A secondary purpose
was to understand the artifacts and media used for teaching. The study intends to research how
faculty teaches and use technology and what types of artifacts and technologies they generally use
in teaching from a micro Instrumentalist theory’s level perspective based on diffusion of innovation
theory.
Questions:
1. How do they teach use technology and artifacts in pedagogies?
2. What types of artifacts and media/technology is faculty using for teaching and learning in
the university?
The paper is organized in the following format, firstly describes and discusses the literature about
the conceptual framework used in this paper, the universities in context on their transformation
process finding out the experiences of faculty teaching, artifacts and technologies used for
pedagogies; secondly the research design methodology used; thirdly, findings; fourthly;
discussions; and finally conclusions.
LITERATURE REVIEW
Theoretical Perspective
Rogers (2003) Diffusion of Innovation (DoI) theory has been used widely to understand why the
adoption and diffusion of innovation varies across different social systems. Many studies, theories,
and models in the field of DoI have been informed by this theory (e.g. Burkman, 1987; Davis, 1989;
Dube & Gumba, 2017 Hall & Hord, 1987, 2014; Surry & Farquhar, 1997; Surry, 1997). Of the many
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relevant studies Rogers’s theory has been used to understand the organization from a macro level
perspective on diffusion of technology and why some individuals from micro level adopt technology
innovation and others do not. Rogers’ (2003) theory expands on the views of micro level Product
Utilization Theories by creating an understanding that the end users as adopters operate in the
organization as members of the social system (at macro level) in which they operate and can
influence the diffusion process for social change. He claims that the adoption and diffusion of
technology innovation is based on the interaction of the organization from a macro level with
individual adopters at a micro level as members of the social system. The emphasis of this paper
therefore, is focusing on individual adopters as change agents from a bottom-up (micro) level
approach on how they operate in the system: organization as the macro larger scale of a systemic
change with a top-down approach.
In addition, Rogers (2003) argues that the S-curve represents only successful adopters and
excludes incomplete and non-adopters. The exclusion of non-adopters means that there is the
premise that the innovation will be adopted and diffused by all members operating in the social
system. The S-curve perspective also denotes that there is a one-way adoption and diffusion
process based on the time and rate of adoption. The assumption made by Rogers is that all new
products/technologies follow a ‘normal’ distribution. Rogers meant that when an innovation is
initiated in a social system it would be diffused and adopted by all and not re-invested or rejected.
Rogers (1962) defined this critique as a pro-innovation bias. This means that the adopters follow
the same route as an S-curve shape, where an innovation adopted is distributed normally at
different percentage rates. This means that there is a bias towards the need to diffuse technology
without considering the consequences (outcome), non-adopters and incomplete process of the
adoption of the technology. In this regard, the review of the literature focuses to understand
individual adopters application of experiences from a micro level bottom-up approach of an
Instrumentalist theory by exploring what and how they teach, use artifacts and electronic media,
and approaches used on face-to-face (f2f) to distance education to online learning in higher
education.
Teaching and Learning with Technology in Higher Education
Studies have generally reported that universities are experiencing a paradigm shift, whether as a
single and/or dual mode institutional transition or by moving from f2f delivery to distance and
blended to online learning (Bates, 2007). Studies have concluded that this was an ongoing
digitization of higher education through use of technology (Castaneda & Selwyn, 2018). Similarly,
ICT was used in tertiary institutions as a catalyst for the professional development (Melki, Nicolas,
Khairallah, and Adra, (2017) to facilitate faculty use of technology for pedagogies. It was generally
noted that there were different modes of teaching, such as f2f, blended, and online learning
(Chiasson, Terras, & Smart, 2013; Johnson, 2008; Keengwe, & Georgina, 2011; Redmond, 2011;
Vyas, 2010). This process facilitated the accessibility of available courses and programs that use
technology in teaching and learning, as noted in Figure 1, which clearly defines the differences of
these modes of delivery.
Nunan, Reid, and McCausland (2002) conducted a case study describing current developments in
the change process undergone by the University of South Australia in developing from a dual mode
to a flexible delivery mode for all its courses and programs. They claim there were three modes
(f2f, distance, and online) of teaching and learning that used technology, involving a shift that was
teacher-centered, utilized distance education, and was learner centered (see Figure 3). They
further argue that there is a shift from teacher-centered f2f to distance education to online learning.
They said that student-centered learning was facilitated by the use of ICT that enabled them to
control their learning as shown in Figure 2 use of different terms such as f2f, blended learning and
distributed learning.
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In Figure 1 Nuan et al. (2002) noted that f2f can be used without e-learning but can still be called
blended because of the use of classroom aids such as computers and internet in the classroom.
Chiasson, Terras, and Smart, (2013) and Vyas (2010) argue that synchronous learning happens
when teacher-student and student-student interaction are engaged at the same time and in the
same online space, whereas, asynchronous learning is where the interaction happens at different
times and through online spaces. The authors meant that f2f and online learning or fully online or
mixed with technology in f2f is as noted in Figure 2. Similarly, universities globally are going through
changes and transformations in their modes of teaching and learning for flexible learning, where
courses and programs are offered through three modes as is noted in Figure 1.
Figure 1: Key Characteristics of Different Modes of Learning
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Source: Adapted from Nunan, Reid, and McCausland, 2002

Globally, universities, including those in Africa, are transitioning or have already moved, from f2f,
to blended education, and now to fully online learning offering the same courses and programs
through a web-based system. Universities are competing in the market for students and or workers
who are interested in advancing their careers, the space (internet connections, network, and
bandwidth), types of technologies to use, classrooms, academic teachers, and administrative staff.
On this basis, Bates, (2011) commented:
The last development predicted during 2011 will be moves in some states and provinces
toward shared software services between institutions. The rapid development of new
technologies, the high cost of upgrading mission-critical software such as financial, student
information and learning management systems, and the high risk of changing from one
supplier to another puts a particularly heavy burden on small to medium sized institutions
(p. 17).
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Figure 2: Different Forms of E- Learning
Source: Adapted from OECD, (2005) and Bates and Poole (2003)
The increase in universities offering the same courses and/or programs from f2f to online has
challenges, such as the type of academic teachers, types of students’/distance learners, workload,
incentives, time management, and types of technology, organizational support, accessibility,
availability, infrastructure, technology policies, role changes, structure, and context. For example,
De Gagne and Walter (2009) based on their paper on online teaching experience, a qualitative
metasynthesis (QMS), similar to Macy’s (2007) study on the transitional experiences by faculty
nurses from face-to-face to online, identified issues affecting the transition process such as
professional development and faculty support, role changes, teaching strategies and differences in
course deliveries, work intensity, time management, and faculty emotions (see Figure 3).

ICT use in higher education:

127

Figure 3: Factors that Influence the Transition Process
Source: De Gagne & Walters (2009); Macy, (2007). Illustrates how online educators perceive online
teaching through their personal experiences from traditional f2f classroom to online learning
Higher education systems are shifting, and changing from f2f to distance education to online
learning, offering courses and programs to all in need using e-learning technologies. More
specifically in the African context, faculty in universities, although supported by the university
system through training and professional development, are generally reluctant to adopt and diffuse
technology innovations for teaching and learning as compared to faculties in the context of the
United Kingdom, North America, and Australia.
Educational institutions shifted to new modes of learning, education developed through stages,
move from to, convert to, new learning process, and education has grown through these stages
(f2f to online). In Figure 1 there are different forms of e-Learning: f2f without e-learning, blended
learning with more f2f contact and classroom aids, computer labs and laptop programs, distributed
learning inclusive of a mixed mode with less f2f and more e-learning, and distance education with
full e-learning. In addition, faculties with experiences in f2f teaching, transition from traditional f2f
teaching to online environment through a process of role change, professional development and
support (De Gagne & Walters 2009; Marcy, 2007; see Figure 3). The researchers in distance
education such as, Bates, (2000a, 2007, 2008); Garrison, (2000); Keegan, (2000); Moore, (2007);
Moore, and Kearsley, (2012), defined transition not in isolation but in the context of distance
education because f2f teaching and learning in education transformed, and was used in distance
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education with print-based materials by then, which was later facilitated with the use of technology
in teaching and learning. The transition of education transformation in Africa therefore, is compared
to the British, North American, and Australian education systems.
Pedagogies and Use of Technology in Western Universities
Britain, the United States, Canada, and Australia moved through different stages in the transition
process of their educational reformation. For example, although “University of New South Wales
Australia’s move to mainstreaming online and blended learning through enhancing the digital
literacy of teaching staff still has a long way to go, other institutions and countries, both developed
and developing, can learn from its experience in redesigning …” (Mirriahi, Alonzo, McLntyre,
Kligyte, & Fox, (2015, p. 13). The United States shifted, and changed from f2f to distance education
in the 1950s when technology such as TV, radio, and later as the World Wide Web (WWW) were
available. Britain followed a similar pattern (Gunawardena & McIsaac, 2004). Whereas, from a
Canadian university context, Harasim (2000) argues that there is a shift with online education
emerging as a new paradigm. Online education grew through several modes of learning such as
f2f to a mixed mode: blended to distance education. This was evidenced in 2003 and 2005 about
the three different forms of e-learning transformed and moved from f2f to blended to distributed
learning as noted in Figure 2. The trajectory appears to be development, growth, shift, and change
of education from f2f to blended distance education and then to fully online learning (Gunawardena
& McIsaac, 2004; Harasim, 2000). Bates (2008) claims that the transformation of distance
education was facilitated by new technologies. He mentions five generations and stages of distance
education, which is similar to a process of moving from the first level or stage to the next as was
reported from the Botswana context by Mutula in 2002, revealing the characteristics of different
modes of teaching and learning.
The process of changing f2f courses to online learning in a university transforms faculty
experiences and processes (Chiasson, Terras, & Smart, 2013, see Figure 3). This means that the
mode of teaching using technology involves a shift from often a teacher-student f2f classroom that
utilizes direct interaction to a more student-based technology-driven, virtual, online or web-based
contact. According to Ray (2009) cited in Chiasson, Terras, and Smart (2013) from the University
of North Dakota, in the United States context, “for these reasons, a face-to-face (f2f) classroom
experience is difficult to replicate in the online environment without adjustment” (p. 313). According
to these authors, a synchronous instructional style is comparable to f2f, whereas an asynchronous
instructional style does “retain conceptual, pedagogical framework from f2f but had to use different
technology tools for presentation of content and for student interaction” (p. 313). The transition
process is a means where modes of teaching are changing from a teacher-centered to a student
approach using technology for teaching and learning and this change is where the faculties find
themselves unprepared (Chiasson, et al., 2013). Similarly, Reid (2009) argues from a Canadian
university context that when technology is used the delivery mode and classroom structure
changes. The changes have impacts on the experiences of adopters’ behavior as they familiarize
themselves with the new technology. Similarly, Claire, Anders and Linda, (2017) concluded that,
“Although novice teachers initially held more teacher-focused conceptions, they demonstrated
greater and more rapid change than experienced colleagues. Experienced teachers tended to
exhibit little to no change in conceptions” (p. 73).
In summary, the above studies from the United States, Canada, and Australian contexts reveal that
these transitions change the system of education in the university. The mode of teaching and
learning changes from traditional classroom f2f to fully online, although some universities also use
blended distance education, depending on their needs and context. The other point noted from the
studies was that the transition changes the adopter behavior, mode of teaching, approach, and
strategy in developing materials for blended and online learning (De Gagne & Walters, 2009;

ICT use in higher education:

129

Marcy, 2007). In this regard, Castaneda and Selwyn (2018) concluded that, “Each context of ICT
use provides a specific complexity in the context of use”, (p. 139).
Teaching and Learning Using Technology in African Context
African countries that were colonized by the British had an opportunity for students to advance their
careers through programs by correspondence through the mail with print-based materials offered
by foreign universities such as London, Cambridge, and Oxford (Adekanmbi, 2007). According to
Adekanmbi, local privately owned and government assisted institutions emerged after
independence. As a result a number of African countries became involved in distance education
as a way of promoting education. The University of South Africa is the largest distance education
university in Sub-Saharan Africa that still uses print-based materials for distance education. In
more developed countries, universities have moved away from print based programs choosing
instead online or blended modes. Distance education in Africa still, by and large, uses print based
materials (Dodds, Nonyongo, & Glennie, 2002; Haughey, Murphy, & Muirhead, 2008; Mpofu, 2005;
Perraton, 2007).
The University of South Africa was first founded in 1873 (Dodds, Nonyongo, & Glennie, 2002); it
was the largest distance education provider in Africa and in the world. According to Boucher (1973),
Oxford and Cambridge Universities used the University of South Africa as an examining agency. It
is well known globally for its distance education, and offered a range of programs from a certificate
to doctoral studies between 1946 and 1959 through correspondence, which was predominantly
print-based at that time. Other universities emerged from it such as Technikon and Vista University.
The University of South Africa embraced technologies such as radio, video, and audiocassettes to
breach the distance between the university and students in the 1970s (Boucher, 1973). It has
seven regional centers in South Africa, serving students in all nine provinces locally and others
from international states. The University of South Africa offers its programs in both modes, although
it started as a predominantly distance print-based mode and currently is increasing its use of
technology for global markets. The University of South Africa has gradually transitioned to a
combination of print distance education with a residential f2f component, to an online model. The
University of South Africa also assisted the University of Botswana, Department of Distance
Education Unit by allowing them to use their materials while they were in the process of developing
their own.
Botswana became involved in offering programs through correspondence (mail) and courses that
were predominantly print-based from 1960 to 1965 (Nhundu & Kamau, 2002; Tau, 1997, 2008). It
was in 1966, when Botswana gained independence that they began to use more technological
resources in their correspondence courses, such as radio and television. According to Jones
(1979), as cited in Tau (1997) 700 teachers were trained through the correspondence programs to
cater to the demand for teachers due to the increasing student to teacher ratio. The system of
education in Botswana after independence in 1966 went through changes and moved to other
modes of teaching and learning, such as f2f teaching with an intention of ultimately using online
learning technologies. This was the time when Botswana developed the Department of Non-Formal
Education, which was later moved to the current Botswana College of Distance and Open Learning.
The other section for adult learning was moved in 1982 to the University of Botswana, now called
the Department of Adult Education at the Faculty of Education. The Department of Adult Education
was in collaboration and coordination with the Department of Distance Education in the Center for
Continuing Education offering f2f programs and courses through distance mainly blended with the
f2f and print-based mode.
Studies on higher education in Africa revealed that universities were faced with challenges such as
the high cost of computers, a lack of infrastructure, and the need for workers with more knowledge,
thus emphasizing the need for them to be very focused and strategic in their use of e-learning
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(Bates, 2007). Similarly, in 2018 Karunaratne, Peiris and Hansson found that implementing small
scale ICT projects in developing countries was challenging. In addition, Moakofhi, Leteane, Phiri,
Polele and Sebalatlheng (2017) identified “four major challenges that should be addressed before
e-learning initiative can be introduced successfully: poor infrastructure, inadequate IT support, lack
of e-learning policy, and lack of university management support” (p. 4). In order for universities to
move to electronic learning, proper strategies need to be put in place, particularly work around
infrastructure and capacity building problems. For example, in a study conducted by van Zyl, Els,
and Blignaut (2013) in North West University, South Africa, it was recommended that,
North West University (NWU) should increasingly implement, integrate, and make use of
mobile learning, while continuing with already established f2f contact classes, using both
print-based study material and various information and communication technology (ICT) to
deliver quality open and distance learning (ODL) programs (p. 102).
Similarly, recommendations were made for a study conducted in Botswana by Ntloedibe-Kuswani
(2013) that “electronic mobile technologies may be an equaling agent in the future, however the
first step is to equal the access and design instructional materials that benefit the flexible needs of
a rural community” (p. 175). As a multiple context, mobile learning was recommended in North
West University through which the university and academic teachers with students use personal
electronic devices for social and content interactions. In another study conducted by Tshabalala,
Ndeya, and Van der Merwe (2014) in a developing university in South Africa, it was found that the
lecturers were not utilizing the blended learning introduced to them when the university acquired a
Learning Management System such as Moodle. These studies were similar to Masalela’s (2011)
findings of academic staff not utilizing the e-learning technology for the effective transition from
classroom to online learning. Generally, the universities fail to include the academic teaching staff
in the initial stages of implementing technology innovation in teaching and learning, and academic
teachers were not aware of the ICT policies made. Many feared using technologies for various
reasons such as a lack of skills and knowledge, a lack of time, students not using technology, and
a lack of infrastructure (Dintoe, 2018).
Briefly, the transition is a process over time, historically and contextually developed and diffused.
Many universities in Africa intended to transition from f2f to online, following in the footsteps of the
United Kingdom, North America, and Australia however; many have found the transition process
to be anything but smooth.
Generally, researchers identified issues affecting the transition process from f2f to distance
education to online learning such as the process of change that the individual faculties were going
through, difficulties in coping with the fast pace at which technology changes, poor experiences,
rapid role change, lack of time management, insufficient professional development, lack of support,
and increased workload (Chiasson, Terras, & Smart, 2013; Masalela, 2011; Mpofu, 2005;
Redmond, 2011; Thomas, 2008). On this basis, universities in Africa, specifically the University of
Botswana lecturers face many challenges during these transition periods which impact on their
intention to use online learning. Similarly, Pani, Srimannarayana and Premarajan (2015);
Munezero, Irura, Kirongo, Etiegni and Suhoneng (2016) found that implementing e-learning in
developing countries has not always been successful due to lack of infrastructure.
The literature concludes that the transition from f2f to blended distance education and then to fully
online learning took time in the United Kingdom, North American, and Australian universities. In
Africa, and Botswana specifically, the transition has not been smooth and, one could argue, that it
is still in the beginning stages. The conclusion from literature review, more especially in African
context, reference to University of Botswana, found that it is not always that the adoption and
diffusion of technology is a linear process as noted by Rogers (2003), it depends on the individual
adopters and the situation (environment) in which they all operate.
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This paper based on Rogers (2003) theory focuses on Instrumentalist theorists to understand
difficulties faculty had in applying their experiences of technology in the transition process teaching
courses and programs offered in the university from face-to-face (f2f) to distance education using
media such as print and online. According to Rogers’ theory, the adoption and diffusion of an
innovation is based on the characteristics of the adopters when interacting from both a micro to a
macro level as members of the social system. Furthermore, who the adopters of a technology will
be is based on the decisions they make, the attributes of the innovation, and the elements of the
innovation because they each differently influence the adoption and diffusion process.
The literature and theory on the experiences of technology among early adopters in the transition
process substantiated that e-learning, ICTs, and educational technology are important as they
facilitate making university courses and programs offered accessible to the community at large. For
instance, researchers claim that when lecturers are not supported in the implementation process
of a technology they resist the technology by not adopting it in their pedagogy (Bates, 2000, 2005a,
2008; Beggs, 2000; Hardaker & Singh, 2011; Lane, Lyle III, 2011; Whitworth, 2011). The current
paper focuses on exploring the difficulties in the application of experiences in teaching and use of
technology among early adopters at the University of Botswana. An extensive literature review was
conducted to find out what has been done in this area and to identify gaps. The theoretical
perceptions with related literature, focusing on the adoption and diffusion of technology innovation
in higher education in the African university context, including Sub-Saharan Africa, and references
the University of Botswana as a case study were reviewed.
The review of the literature describes the status of technology in higher education systems in Africa,
and the adoption and diffusion of innovation technology by early adopters. It has revealed the
challenges faced by universities and individual adopters using ICT for teaching and learning. The
paper explained that the status of technology in universities of Africa is generally low due to lack of
proper communication on ICT policy structures, lack of infrastructure, and lack of accessibility of
available technology for lecturers and students in universities. It was noted that having experiences
with technology was important insofar as it enabled the lecturers to access the available
technology, on the other hand, lack of technology experiences could lead to the decrease rate of
adoption and diffusion process.
The other point noted was that African countries are not all the same in the diffusion process, and
South Africa, North Africa, Mauritius, Ghana, and Botswana were identified to be more focused on
the implementation of technology in their system as compared to other African countries. Although,
these countries are better developed in terms of technology they are still faced with the issue of a
digital divide, where urban areas have better technology infrastructure compared to rural areas.
This defeats the aim and objectives of many of the ICT policies initiated by governments in Africa
for the available higher education courses and programs offered to be accessible in all geographical
areas; that is, rural and urban areas. Higher education in Africa was dominated by the print-based
modes of distance education compared to the United Kingdom, North American, and Australian
universities, which transitioned more fully to online learning (see summary on Table 1). The
University of Botswana, which initiated changing the mode of teaching to online learning in 2001,
has not been so successful. Although, research in Botswana and at the University of Botswana,
has shown across the board problems with the implementation of online learning, little in-depth
research has been conducted with early adopters themselves to establish what they are doing with
technology. It is this gap that this research intends to fill based on micro level (Instrumentalist)
Product Utilization Theories as stated above.
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Table 1: Summary of comparing and contrasting the adoption of information and communication
technology in higher education between Western and African Universities (this applies to only
universities described in the literature review of this article)
ISSUES

WESTERN UNIVERSITIES

AFRICAN UNIVERSITIES

Similarities
Challenges from f2f to
online learning
A global practice to deliver
programs to individuals for
career development.
Flexible and or mixed mode
of teaching and learning.
Synchronous Learning
F2f to Online Learning
The adoption and diffusion
of technology is a linear
process as noted by
Rogers (2003).
Distance Education
Asynchronous Learning
Technology experiences
and use of technology
Mobile Learning

Policies
Accessibility and
Infrastructure
Costs
Types of technology use
Faculty adoption and
diffusion of technology for
pedagogies
Teacher and student
centered learning
Technophobic

Workload, support (organizational, professional development
and training), time management, role changes, reluctant to
adopt and diffuse technology, and process of change
The universities are in a paradigm shift; transitioning from f2f to
online learning
This is referred to as f2f/classroom aids/blended/distance/online
Universities generally finds it difficult to replicate without
adjustments
Universities generally finds it difficult to replicate without
adjustments
It depends on the individual adopters and the situation
(environment) in which they all operate.

Differences
Online Learning
Programs offered through
online
Faculty are experienced
Used for teaching and
learning
Put in place as a strategy
Technology environment
Generally affordable due to
more competitors in the
market
Old technologies replaced at
a faster pace
They afford to own
computers, accessible at all
times
Activity and technology based
Working in a technology
environment

Blended: f2f, classroom aids,
technology, and print based
materials
Blended, distance, mixed and
print based
The faculty lack skills and
knowledge
Creates more problems due to
costs and lack of network
connections in rural and at
times in urban areas
Top-down approach
Digital divide and students not
using technology
High
Takes time to replace old
versions of technology
Lack of students not using, and
lack of time to practice using
technology
Technology based
Fear to use technology
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METHODOLOGY
The qualitative case approach was used in this paper. The purpose was to understand participants
on how they teach, use technology and artifacts based on their experiences. A case study is known
to be a qualitative method that emphasizes the collection of in-depth information (Merriam, 2015;
Savin-Baden & Major, 2013; Stake, 2010). A qualitative case study is bounded and provides indepth meanings in context. This means that the study is restricted within the context of a case
study, for instance, the University of Botswana. Because the researcher wants to find out difficulties
the faculty at the University of Botswana finds in applying their experiences in pedagogies using
technology and artifacts. This method helped the researcher concentrate on a specific group of
people (faculty) and situation. The researchers also chose this method because it yielded in-depth
information about that particular group. On this basis, the data was collected in line with the
qualitative case study approach phenomenon using Interviews, observations, and artifacts.
Use of Interview Guide, Observation Tools, and Artifacts
The artifacts and secondary documents were used to develop the interview guide. The interview
guide used was researcher-made. Part A from the interview guide, specific for this paper, was
soliciting for demographic information. The majority of these questions were open-ended questions
to allow for faculty to express themselves as much as they want. The researchers printed the
interview guide and conduct the interviews, and after this process, observation tools were
developed. Observation tools were used in observing them while teaching and during the face-toface interviews.
Selection of Participants
Purposive sampling was used to choose the participants. Qualitative case studies typically work
with a small sample size of people (Creswell, 2012; Maxwell, 2012; Merriam, 2002, 1998; Stake,
2005; Yin, 2014). I was not concerned about the number of participants but instead was focused
on the amount of relevant information I could gather. The nine faculty members specifically selected
taught courses through f2f and distance education mode for the Department of Adult Education
(see Table 3). The researcher knew that the people being selected would give the information that
was required because they were involved in f2f with an intention to teach online using technology.
The purposeful sampling procedure I used above was in line with the research literature. I selected
participants who were suitable for this study (Patton, 2005). Patton (2002) argues that the
researcher must select participants one can learn more from, like those with rich information, as in
my case study. I applied a criterion and convenient strategies by purposively selecting the
participants (Lekoko, 2002).
Data Analysis
Data analysis, according to Bogdan and Biklen (1992), as cited in Lekoko (2002), is “working with
data, organizing it, breaking it into manageable units, synthesizing it, searching for patterns,
discovering what is important and what is to be learned” (p. 145). I analyzed my data before, during,
and after collecting data. Bogdan and Biklen (2012) argue that data analysis begins when the
researcher explores the literature before and during data collection. The simultaneous process of
collecting and analyzing data is a qualitative approach as noted by Marshall and Rossman (2014)
and Creswell (2009). I chose the constant comparative method for my data analysis (Lekoko, 2002;
Ntseane, 1999; Sibande, 2011). The constant comparative method served the purpose because
my data was in the form of text, transcribed verbatim in notes and observations. My main aim was
to examine the artifacts, transcribed interviews, and observations, along with the additional notes,
memos and materials collected.
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FINDINGS
The data is important for gaining an understanding of how these faculty members as early adopters
applied their teaching and use of technology experiences in teaching and learning in a university
context. The focus is to explain how the faculty taught and what technologies and artifacts they
used and why. This paper is organized into two sections to report the results with verbatim excerpts.
The first section presents brief demographic information that describes the population studied on
how and what they teach as shown in Table 2. Secondly, teaching and learning artifacts and how
they used them in pedagogies are described as stated in Table 5. These are the teaching and
learning materials used by lecturers in their f2f classrooms, in distance education, and in online
learning. A discussion follows this section that links the literature review with demographic
information profiles, teaching and learning artifacts and finally conclusions.
Demographic Information Profiles
The purpose of the demographic data is to provide a description of the participants studied on how
and what they taught as noted in Table 2. The three main variables are described because they
are in line with the problem, purpose, and literature reviewed that is, years of experience in teaching
and technology used, courses taught and method of delivery used.
Years of Experience in Teaching and Technology Used
Table 2 shows that participant experiences were different in teaching and the use of technology.
Some participants, both with and without PhD and master’s degrees, had taught for a range of
years (see Table 2). For example, Kutlo had served in the Department of Adult Education since
2000 and in 2007 at age 47 he completed his PhD. He had 14 years of experience in f2f teaching
and nine years of experience in distance education. Oratile, on the other hand, was a lecturer from
1992 until 2002 when he completed his PhD. Lesego also had 22 years of f2f and distance
education teaching experience and she completed her PhD in 1999. However, Serero completed
her PhD in 1996 and joined the teaching service in the Department of Adult Education in 2010. She
had fewer years of teaching experience before finishing her PhD degree and started accumulating
teaching experience after joining the University of Botswana and began academic teaching in the
Department of Adult Education. Keitumetse, Mmapula, and Lorato taught with master’s degrees.
They joined academic teaching positions with some teaching experience (see Table 2). Oratile
said: “… I started teaching the course until I went to school for my master’s degree in 1993/94 …”
Lorato talked about her experience: “I would say … I started off as a secondary school teacher, …,
I taught at junior school … at senior school, … colleges of education before I came here, …”.
The participants’ experience in teaching and use of technology varies (as in Table 2). Some of
those with PhD degrees were experienced teachers before joining the academic field, while others
were not, and those with master’s degrees also had teaching experience before serving in the
Department of Adult Education. This shows that, on average, participants were more experienced
in f2f teaching and had less distance education teaching experience.
Although participants generally used some technology in teaching, the results of the study showed
that participants mostly used technology for learning when pursuing their master’s and PhD
degrees. Although some technology was used in teaching, participant experiences with technology
were generally lacking. For example, Lesego said: “I have teaching experience and expertise on
adult education and on distance education and face-to-face delivery methods but [have] limited
experience with technology”.
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Table 2: Participant Demographic Profiles
Participants
Demographics

Categories

Kutlo

Itumeleng

Mpho

Keitumetse

Oratile

Lesego

Serero

Mmapula

Lorato

Totals

Age

40 – 49
50 -59
60 – 69
Totals

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

2
6
1
9

Gender

Males
Females
Totals

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

1
1

5
4
9

Education Level

Masters
1970 – 1990
1990 – 2000
2000 – 2010
PhD
1990 – 2000
2000 – 2010
Totals

-

-

-

1

-

-

-

1
-

1
-

1
1
1

1
1

1
1

1
1

1

1
1

1
1

1
1

1

1

2
4
9

Courses

**F2F – XYZ
**Distance
Education –
XYZ

713
604

707
706

622
622

603/705
603

941
601

712
720

804
711

717
712

612
612

-

Teaching
Experiences – F2F

Less than 5
Years
5 to 10
Years
10 to 15
Years
15 to 20
Years or
more Years

-

-

-

1

-

-

1

-

-

2

-

-

1

-

-

-

-

1

1

3

1

1

-

-

-

-

-

-

-

2

-

-

-

-

1

1

-

-

-

2
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Participants
Demographics

Teaching
Experiences –
Distance Education

Technology Used

Categories

Kutlo

Itumeleng

Mpho

Keitumetse

Oratile

Lesego

Serero

Mmapula

Lorato

Totals

Totals

1

1

1

1

1

1

1

1

1

9

Less than 5
Years

-

-

1

1

-

-

1

-

-

3

5 to 15
Years
15 to 20
Years
Totals

1

1

-

-

-

-

-

1

1

4

-

-

-

-

1

1

-

-

-

2

1

1

1

1

1

1

1

1

1

9

PowerPoint
Blackboard
Facebook
Cellphone
Internet
Email
YouTube
Computers
(Laptops)
SmartBoards
WebCT
Moodle
Total
Number of
Technology
Used

1
1
1

1
1
1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1
1

1
1
1
1

1
1
1
1

1
1
1

1
1
1
1
1
1
1

9
5
1
4
9
1
1
9

-

-

-

-

1

-

-

-

-

1

3

7

1
4

4

1
1
9

4

4

2

1
1
8

3
2
49
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Participants
Demographics

Categories

Kutlo

Itumeleng

Mpho

Keitumetse

Oratile

Lesego

Serero

Mmapula

Lorato

Totals

Other Types of
Telecommunication
Device Used

Telephone
(land line)

-

1

-

-

1

1

1

-

1

5

Totals
Used

-

1

-

-

1

1

1

-

1

5

Lecturer

-

-

-

1

-

-

-

1

1

3

Position of
Responsibility

Senior
1
1
1
1
4
Lecturer
Professor
1
1
2
*Head of
*1
*1
Department
Totals
1
1
1
1
*1
1
1
1
1
9
Source: Demographic Information of Participants. ** Course Codes are (XYZ). The course codes and numbers have been changed to
protect the participants’ anonymity. *1 is both Head and Professo
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Courses Taught
All nine participants taught through f2f and distance education as shown in Table 2 and Table 4.
Three of the participants, Mpho, Keitumetse, and Lorato, taught the same course using f2f and
distance education while six participants taught different courses using both delivery methods. In
addition, Lesego and Mmapula taught the same XYZ 712 course but used different delivery
methods; Lesego taught XYZ 712 via distance education and Mmapula via f2f. Although some
participants taught different courses with both delivery methods, the course content was the same
for f2f students and distance education learners. Participants preferred to teach the same course
f2f and through distance education but was not always possible. Kutlo claims that: “… the benefit
is, you know, reduced workload, because I don’t have to prepare two separate materials for the
same two groups …” Tables 2 and 4 show the courses and content taught to both f2f students and
distance education learners.
The participants generally taught courses specializing in specific areas within the adult education
discipline; for instance, Oratile taught XYZ 941, and Mmapula taught XYZ 717. These participants
are experts in their subject areas as well as in adult education. Participants used a prescribed
textbook for each course in the f2f classroom, a module for distance education learners, and
technology used (see Table 4). These are described in later sections. However, one course is
described as an example here.
Participants generally taught courses based on their areas of expertise. For example, Keitumetse
taught a course in adult education (XYZ 705) that was delivered f2f and through distance education.
This is a three-credit course that is optional for Bachelor of Education students and a core course
for diploma students. The XYZ 705 course is offered in the second semester. Generally, for this
course and also for all other courses offered in adult education, objectives are similarly stated as
outlined in the course outline below in Table 3. Below is an example of a course outline for XYZ
705.
Table 3: Objectives of the XYZ 705 Course
1)
2)
3)
4)

Objectives for Course Taught - XYZ 705
Critically analyze the concept of a learning organization and transferable skills in a global
economy
Analyze how the concept of employee development and other principles like self-directed
learning, critical reflection and lifelong learning apply to the workplace
Describe the delivery methods
Identify sectors
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Table 4: List of Courses Taught Face-to-Face and for Sessional Teaching Distance Education
Tutors

Course Codes – F2F

Kutlo
Itumeleng
Mpho
Keitumetse
Oratile
Lesego
Serero
Mmapula
Lorato

XYZ 713
XYZ 707
XYZ 622
XYZ 603/705
XYZ 941
XYZ 712
XYZ 804
XYZ 717
XYZ 612

Course Codes – Distance
Education
XYZ 604/705
XYZ 706
XYZ 622
XYZ 603
XYZ 710
XYZ 720
XYZ 711
XYZ 712
XYZ 612

Method of Delivery Used
The University of Botswana’s goal was to offer courses to the community at large including through
f2f, distance education, and online learning. Participants were hired with the expectation that they
would deliver the courses using all modes of delivery. Since the participants were experienced
teachers, they often used technologies that were compatible to their teaching context and
experiences. However, the teaching methods used by participants varied. Kutlo said:
I use the laptop for f2f classroom teaching, so at the end of the day to me the type of
teaching method that the lecturer should adopt must be based on the ability of the learner
to comprehend the issues. For example, to me it is not about technology all the time, even
where people dictate, you know the dictation method sometimes is far better than the
PowerPoint because when you dictate you more like explain the concept than having the
student merely look at the board and record that in their notebooks.
The point raised by Kutlo was that lecturers should use the teaching method based on the learner’s
ability in understanding the concepts. Furthermore, he meant that rather than students copying
from the board when material is projected through PowerPoint slides, it is better to use a method
where students will listen and write what they understand. Kutlo emphasized that although
technology is good to use in teaching, he felt that it could encourage a teacher-centered method
rather than a student-centered approach.
Lesego, on the other hand, indicated that she approached her teaching for distance
education learners and f2f students in the same way. She said:
I use a similar f2f classroom delivery method used for f2f students for distance education
learners when attending their residential sessions on campus and also in addition to the
module to supplement it, I distribute same handouts used for f2f students.
So Lesego’s approach to teaching is that, “the best way to learn is hands on”. Lesego’s philosophy
in teaching is that “to get it you have to practice it”, meaning that teaching is 50% theory and 50%
practice. Lesego expected her students to go and see what was out there in the real world, and
discuss theoretical problems, not perceived problems. Whereas Lorato’s philosophy of teaching
was that students are not empty. She said teaching is like “lighting a candle; although they might
be struggling here and there, they are not empty vessels, which needed information poured into
them”. She identified the ‘problem’ as the inability to grasp concepts and problems in English.
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However, Mmapula said that she was of the ‘old school’. She felt that teaching allowed more
personal interaction.
Oratile described how he taught distance education courses:
… so I would introduce them to the first seven units in a module and you know basically you talk
to them about the key concepts in each of the chapters or units in a module and then send them
out to go and do their own independent reading and then they have to submit an assignment …
The section that follows focuses on describing the artifacts, teaching and learning materials, and
online technologies used by lecturers teaching f2f to distance education as reported from interviews
and observations.
Artifacts and Technologies Used
The nine participants were requested to provide the researcher with the teaching and learning
materials they used for the courses taught. The artifacts collected (teaching and learning materials)
are compiled in Table 5 and grouped under f2f, distance education, and technology (Learning
Management Systems, Social Media, other technologies, and telecommunications media such as
telephone) used. In addition, this section further reports findings as the results of what the
researcher learned from lecturers’ use of artifacts, secondary documents used for this study,
interviews, and observations.
Table 5: Artifacts Compiled
Face-to-Face Classroom
Textbooks

Distance Education
Modules/Workbooks

Tests/Exam Papers

Study Guides (from
University of South
Africa)

Assignments

Course Outlines
Time Tables
Practice Questions
Handouts: Lecture Notes
Journal Articles
Reports
PowerPoint Slides (had copies)
Worksheets
Library Materials

Technology Used
Online Learning Management
Systems:
WebCT, Blackboard, Moodle
Web 2.0 and Social Media:
Google Search, Email,
YouTube, Facebook, Internet
(reading list)
Other Technologies:
Personal Computers (Laptops),
Smart-Boards, PowerPoint,
Cellphones, Television
Telecommunications Media:
Landline Telephones
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Table 2 indicates the technologies each of the nine participants used. For instance, the types of
technologies used by Lesego and Serero were cellphones, internet, PowerPoint, and personal
computers, and telecommunications media: landline telephone. The technology used by Kutlo and
Itumeleng were PowerPoint, internet, and personal computers. Mpho and Keitumetse used
Blackboard, a Learning Management System. Oratile and Lorato used the nine types of technology
as noted on Table 2. Oratle used Blackboard, personal computers, telephone (telecommunications
media), cellphones, internet, PowerPoint, WebCT, Moodle, and SMART Board, whereas Lorato did
not use SMART Board but did use Facebook and YouTube. Thus, technology was used for
teaching and learning.
Face-to-Face Classroom Materials
The participants in this study generally used lecturing as their method of teaching. Most used
PowerPoint presentations with handouts to supplement the lectures, and students were also
expected to buy textbooks. This section describes some of the commonly used f2f artifacts such
as course outlines, assessment notes, textbooks, and class notes.
Course Outlines: All nine participants used a course outline, generally prepared by the lecturers,
in their f2f classrooms as a planning and management tool to guide the students as they were
required to do by the University of Botswana. These were distributed at the beginning of courses.
Students were expected to have read assigned readings and to be prepared for classes based on
the outline before coming to class.
Course outlines guide students on the specific content to be covered in the course and the mode
of assessment. For most participants, as shown in Figure 4, course outlines contain a course
introduction, rationale, objectives, and assessments. The course outline indicates a specific topic
for each week with subtopics to be covered in a certain period of time. The course outline also
generally contains the lecturer’s contact information and classroom times and venues. The
structure of the course outlines for all courses is the same as is suggested by the Department of
Adult Education. Course outlines also contain some prescribed texts and recommended readings
for students.
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Assessments Notes: Assessment notes are handouts given to students. They contain information
about the course assessment. Common assessments are assignments/projects, tests, and
examinations. Modes of assessments as shown in Figure 5 are included with other forms and total
100%. Assessments could be in the form of students having to review a book for instance (30%),
written assignments (40%), open book tests (20%), and lifelong learning skills such as critical
thinking, problem solving, and creativity, and class participation (10%), which all totaled 100%.
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Figure 5: Modes of Assessment
Assignments: Face-to-face students are expected to complete at least one written assignment,
as shown in Figure 6 for continuous assessment. One participant said: “I give the students
individual assignments, and allow them two to three weeks to research and then write the
assignments” (Keitumetse).
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Figure 6: Example of an Assignment
Tests and Examinations: Students are given a test during the course and an examination at the
end of semester. The final grades are based on course work and a final examination, constituting
100% of the total marks as shown in Figure 7.
The tests usually cover material done at a specific time in the process of the course, whereas
examinations are held at the end of the course and generally include work covered in assignments
and tests. The nine participants usually distribute assignments, tests, and examinations to f2f
students in class when the time comes to test them. Similarly, distance education learners also
write the tests and examinations, similar to f2f students during the f2f classroom residential
sessions.
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Figure 7: Examples of Tests and Examinations
Textbooks: The participants indicated that they provide additional learning materials to f2f students
to supplement their readings. These consist of practice questions, additional reading lists, lecture
notes, reports, and journal articles. The students are expected to read materials in advance before
coming to class to be able to participate in classroom discussions. Textbooks are prescribed for
each course, with generally one textbook per course, and participants said they keep some books
specifically for the course on hold as reserves in the library to supplement the readings. The
students are expected to access these books from the library and read in preparation for the next
class lessons. Mpho noted that: “ … with the f2f one, we don’t have a tailor-made textbook. We
prescribe off the shelf textbook …” What Mpho meant here was that although f2f students do not
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have tailor-made textbooks like the modules in distance education courses, they have a book
prescribed for the course which they use. This means that both the f2f students and distance
education learners, in addition to the module, use textbooks specifically prescribed for the course.
Class Notes: In addition to textbooks, the lecturers develop notes for the students to supplement
their readings. The notes are based on the course material, prescribed textbooks, and reserved
library materials. Students are expected to read these notes in addition to the prescribed textbook.
Distance Education Materials
Distance education artifacts are those materials developed by lecturers for distance education
learners as listed in Table 5. Lecturers who teach f2f students are called ‘tutors’ for distance
education learners. The title of ‘tutor’ is given to highlight the transition from lecturing f2f to distance
education facilitation. Modules and materials are developed specifically for distance education
learners. These modules are comprehensive course notes as noted in Table 5 and used as
textbooks. The modules are independent study materials and represent the lecturer’s presence
when the distance education learners study on their own away from the University of Botswana.
In addition to individual independent study, distance education learners attend residential sessions
at the University of Botswana in f2f classrooms with a lecturer who tutors them. These f2f classroom
residential sessions are scheduled for one week inclusive of the weekend per semester. The
lecturers are expected to tutor them, and at the end of the week give them an examination or test
similar to the ones f2f students receive. The lecturing and testing of f2f and distance education
learners was expected to have been completed in one week because it was expected that the
distance education learners would independently complete all the work assigned to them. These
sessions run when the university campus is closed for f2f students or when they are on break so
that resources are shared and used by and for distance education learners only. These f2f sessions
are meant to assist distance learners in clarifying what they did not understand from learning on
their own. However, the tutors end up lecturing (giving them information) because learners often
fail to complete the school work assigned to them for a number of reasons including, a lack of
understanding and low levels of English. At these residential sessions, participants reported that
they tend to use lecturing as the method of teaching and learning with distance education learners.
The modules are commonly referred to as workbooks and form a key component in the delivery of
teaching and learning in distance education. Mpho said: “The workbook is tailor-made specifically
for this course we are teaching”. The modules provide information on all the units, and distance
education learners can study the units at their own time, pace, and place. These modules are printbased, and distance education learners obtain them during the residential sessions or via mail.
The modules generally contain units similar to the f2f course outlines, except that they have more
detailed comprehensive information, including course content. Typically, a module represents the
presence of the lecturer, and includes the outline, objectives, assessments, weekly topics, content,
and practice questions and assignments. Distance education lecturers do not need to produce
supplementary teaching and learning materials because the modules are comprehensive.
However, the participants said they were often under pressure from the University of Botswana
administration to complete the syllabus by the end of the semester, so they provided distance
education learners with additional materials. These materials were often the same as those used
by f2f students. As one of the participants remarked: “… when you read the module you find that
everything has been simplified and even examples given, so that it actually simplifies everything
for a distance education learner, unlike the f2f students …” (Keitumetse).
At the University of Botswana, the Department of Distance Education Unit in the Center for
Continuing Education is responsible for coordinating the planning, facilitating and producing of the
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modules for distance education learners. This is a common practice in Southern Africa, where there
is a unit specializing in adult education. The University of Botswana follows the model of the
modules and study guides developed by the University of South Africa. The University of South
Africa was a pioneer in print-based distance education materials. As such, the Department of
Distance Education Unit brings together a distance education specialist with a subject expert to
develop the modules. The distance education specialist from the Department of Distance Education
Unit provides guidance and training to the subject expert on developing the modules according to
adult education teaching and learning principles. The lecturer who teaches the f2f courses often
develops the module but this is not always the case.
Once the modules are developed, the subject expert may move on to other courses and a new
lecturer will be assigned to take over delivery of the distance education course. The new lecturer,
then, will have had little input in developing the distance education course. Once a module is
developed, little re-development takes place. According to the participants, the modules are
updated but not re-developed. Some of the participants in this study, Lesego, Oratile, Kutlo, Lorato,
and Itumeleng, developed their own distance education modules for the courses they taught,
whereas Mpho, Keitumetse, Serero, and Mmapula taught courses using modules developed by
others. Mpho reported: “I have never been trained, nor attended a workshop, to be professionally
developed on how to teach distance education learners, and develop their learning material in the
form of a workbook, which is the module”.
Similar to Mpho and Keitumetse, Serero claimed that from the beginning of her involvement in
teaching distance education courses she had not been trained to teach distance education nor had
she developed a module. Mpho also used a module that had been developed by others, which he
said was now outdated.
On the whole, distance education learners were taught through two ways: (1) modules, which were
developed using adult education teaching and learning principles and were designed for
independent study, which is generally student-centered; and (2) lectures similar to what f2f students
received, which were conducted during residential sessions on campus. The Department of
Distance Education Unit adopted a particular format for modules, which is used universally in
distance education. The format is user-friendly and intended to aid in independent learning. An
example of a module is provided in Figure 8 and the general structure of the module is as follows:
1.
2.
3.
4.
5.
6.
7.

Overview
Objectives
List of topics to be covered
Examples
Self-assessment activity to be done by the learners
Questions
List of references and further readings
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Figure 8: Example of a Distance Education Module for Adult Education
In the module, icons are used to guide the distance education learners (see Figure 8). For example,
a hand holding a pen indicates a self-assessment activity, and a picture of an open book indicates
the learner is being referred to further readings. The module is written in accessible English so that
distance learners can follow along easily. The purpose of the module is to represent the lecturer’s
presence in absentia. At the end of each module there is a summary of all the units covered with
some practical exercises to do, and an assignment as a self-assessment for practice. The modules
and any supplementary materials are distributed to distance education learners during the
residential sessions on campus and those who fail to collect them receive them through the mail
wherever they are located.
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Online Learning Materials and Technologies Used
Online learning materials refer to electronic media used in teaching and learning for both f2f and
distance education at the University of Botswana. Participants’ responses on online learning
materials showed that they used some technology for f2f and distance education modules. In
addition, they were aware of and familiar with technologies used for online teaching and learning
such as Learning Management Systems such as WebCT, Blackboard and Moodle, as well as social
media, and other technologies (personal computers, smart-boards, and cellphones) (see Table 5).
In addition, some participants indicated they used telephones (cell and landline) to contact
students.
The Centre for Academic Development provided the nine participants with training on Learning
Management Systems and other technologies such as personal computers and SMART boards.
Participants’ also used PowerPoint presentations, emails, Facebook, YouTube, cellphones for
calling with text messaging, and telephones as telecommunications media. As shown in Table 2,
Blackboard was used in f2f classroom teaching by four participants, one participant used Facebook
for f2f students, three participants used cellphones for calling and text messaging in distance
education, and four participants used landline telephones for distance education as
telecommunication media. Participants used technologies like cellphones and telephones because
these were accessible to distance education learners.
The lecturers said they used online technologies to post materials online for f2f students to facilitate
asynchronous learning. However, participants noted that students often did not access the
materials posted online even though they had access to University of Botswana computers for
synchronous learning. For instance, Oratile used Blackboard, Moodle, and WebCT. This is what
he said:
In the f2f program we do have courses uploaded on the Blackboard and Moodle and so on
like in my case I use the Blackboard, so this is where I interact with the students. They can
participate in discussions and I send them messages through the Blackboard and so on.
Lorato said that she was the first one to use WebCT in the University of Botswana. She used to
post materials for f2f students to read in advance before coming to class and also used it as a
discussion forum, although she also commented that students often fail to access it. Lorato later
began using Blackboard instead, which she said was introduced after WebCT.
The University of Botswana started using WebCT as a Learning Management System. This was
later changed to Blackboard and then recently Moodle was introduced, which is not commonly used
compared to Blackboard because participants are still struggling to learn and use Blackboard.
Participants noted that new technologies were introduced before they even understood how to use
the previous one. They claim that the University of Botswana does not allow them time to learn how
to use and practice these new technologies. These Learning Management Systems have common
tools with some slight differences as noted by Lorato and Oratile, the main users. The most
commonly used Learning Management System was Blackboard, which has tools such as
discussion forums, content delivery, and a chat area. The lecturers repeatedly mentioned that f2f
students were not using the tools. They also stated that distance education learners were often not
connected to the internet or did not have access to computers so they were less likely to access
online materials. Participants in this study often tried to contact their distance education learners
by using text messages via cellphone, and by calling and talking to them on landlines. Again, the
lack of technology infrastructure in the remote rural areas hampered this process. Most distance
education learners are located in remote rural areas.
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Given the lack of technology infrastructure, the most commonly used technology among
participants was PowerPoint presentations in both f2f and distance education. PowerPoint slides
were posted online through Learning Management Systems like Blackboard before class; however,
many of the lecturers noted that students never accessed them. When distance education learners
attended residential sessions on campus PowerPoint slides were also commonly used. Participants
said that PowerPoint is compatible with their teaching context because they project the slides on
the classroom screen board and go over them to explain concepts. They also distributed
PowerPoint slides as hard copy handouts to students. Mpho said: “I can carry just a memory stick
and use it in f2f or distance education residential session classroom by inserting the memory stick
in the computer, then projecting the PowerPoint slides on the blackboard”.
Briefly, in examining the artifacts the following points were highlighted: (1) Faculty were all early
adopters of technology. They used various types of technology for specific purposes. Participants’
rates of technology adoption varied as some consistently used technology, like Lorato, Mpho, Kutlo,
Oratile, and Keitumetse; while others used technology only sometimes such as Serero and
Mmapula; and others like Lesego and Itumeleng used it sporadically. (2) Blackboard for online
learning was the most commonly used Learning Management System and the specific tools used
were content delivery, chat rooms, and discussion forums. (3) All participants noted that both f2f
students and distance education learners did not access online materials, which negatively
impacted their use of online and other technologies (see Table 5). (4) All participants used
PowerPoint slides, as this was compatible to their teaching context experiences. (5) Some of the
participants such as Lorato were creative and showed initiative by using Facebook and YouTube,
and in addition other lecturers (Serero, Lesego, Kutlo) used telephones, and cellphone texting. (6)
More online media and other technologies were used by lecturers in f2f classrooms rather than in
distance education learning. Generally, participants did apply both the teacher and student
centered approaches for f2f and distance learning, but teacher centered was predominantly used
with compatible technology and some specific artifacts. It is this gap that the researcher explores
to understand the experiences of faculty teaching, use of technology and artifacts a micro – bottomup level of an Instrumentalist theories perspective in line with the diffusion of innovation theories.
DISCUSSION
The overall purpose of this paper is to explore and understand the faculty’s difficulties in applying
their experiences in teaching and use of technology with artifacts in pedagogies at the University
of Botswana. Through the analysis of the data three themes emerged across the participant data
in line with the research questions that serve to explicate the situation at this institution: the use of
teacher-centered methods, the use of technology and artifacts in teaching and learning, and the
use of technology and artifacts in distance education. Furthermore, the themes reveal
understanding that could possibly inform other studies using diffusion of innovation focusing on the
micro Instrumentalist theories to find out experiences of teaching, artifacts and technology use by
faculty. The three themes will be discussed to answer the research questions that guided this study.
Teacher-Centered Methods
Although many participants incorporated some student-centered activities as observed in the
profiles above, the predominant teaching method in f2f classrooms was lecturing using PowerPoint
slides. Participants generally used PowerPoint presentations because it was compatible with their
teaching experiences. The findings are in line with previous studies, which claim that when the
attributes of technology innovation such as compatibility are high the adoption process is effective
(Birch & Burnett, 2009; Keesee & Shepard, 2011). Faculties in the African university context as it
is in this case, prefer to use technology that is compatible to their teaching experience. Similarly,

ICT use in higher education:

157

during the observations, faculties generally provided information to students distributing handouts
and did mostly talking, dictating notes in f2f teachings. The faculty noted that the students were not
willing to do school work as assigned, they want to be spoon-fed as was mentioned by Lorato and
Itumeleng. It was the pressure they felt from the university administration and students not doing
their school work, which compelled them to apply the traditional method: teacher centered in
teaching. The teacher-centered method they used was based on their experiences in line with the
compatible technology they used which enabled them to meet the university requirements without
considering students’ difficulties in understanding concepts. So, it shows that the pressure from the
university administration’s top-down approach was interested in meeting the goals without first
understanding the faculty, students and consequences as users from a bottom-up approach.
Reflecting on why participants continued to use teacher-centered learning despite understanding
and wanting to teach student-centered classes, two issues were noted: (1) they experienced
pressure from the system, and (2) they tried to incorporate innovative practices with teaching.
Pressure from the System: Participants identified that their teaching methods were focused
primarily on examinations and provided handouts as supplements. In this regard, the University of
Botswana expects lecturers to complete the syllabus by the end of every semester. Faculties tend
to concentrate on the exams and use a teacher-centered approach because they are able to deliver
material quickly to complete the syllabus as per the university mandates. In this case the individual
early adopters as faculty felt pressure of being compelled by the university administration to
implement innovations from a top-down approach for outcomes without considering the
consequences. As was noted by Noble (1998) at York University when the faculty and students
strike because they felt forced into developing courses through online and to study through cyber
learning, respectively. It was on this basis that Masalela (2011) and Thomas (2008) argues that,
the University of Botswana needs to go back to the drawing board and apply the initial top-down
and bottom –up approaches for the purpose of effective online learning, which is expected to be a
student-centered approach. On the other hand, student-centered approaches, faculty felt, took time
they did not have. The results showed that the faculty members were not teaching the same
courses f2f to distance, which means they prepared twice for courses, unlike others like Lorato and
Mpho who used the same material for both f2f and distance. Consistent with this finding,
Samarawickrema and Stacey (2007) posited that, some participants tried to move away from
teacher-centered teaching into student-centered although it has more workload. Oratile, Lorato,
Mpho, Lesego, and Mmapula used more of a student-centered approach compared to the other
participants. They gave students activities that engaged them in learning for discovery or inquiry
(for example, group presentations, class discussions, researching on a topic from the
library/internet).
Participants attributed the use of teacher-centered approaches to pressure from the university
administration. The results concur with literature as Surry (1997) argues that the system or
organization from a macro determinist approach makes changes with technology by instructing the
adopters, hence the top-down reformation. In contrast, Surry and Farquhar (1997) argue for an
instrumental micro approach that the end user is the focus as changes are implemented and used
by them from the bottom-up approach. Faculty as individual early adopters from a bottom-up level
tended to concentrate on completing the syllabus rather than on students understanding the
concepts or being able to learn through activities. Consequently, the faculty developed teaching
methods and materials around examination questions and covering the syllabus. These materials
were developed into handouts and used to guide the students towards the end of the course. As a
result, students tended to rely on the faculty giving them information. Many participants mentioned
the pressure from above but also the lack of participation by students.
Innovative Practices with Teaching: Participants, however, did try to incorporate many innovative
practices. Some incorporated experiential learning, others provided demonstrations and many
included group work. Many of the participants obviously enjoyed teaching and had considerable
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education and experience in teaching. They all knew and understood the difference between
teacher-centered and learner-centered approaches similarly as was noted by Stacey and
Wiesenberg (2007) but in a Canadian and Australian context. The faculty could not apply their
innovativeness due to the university administration pressure. It shows that the university was
interested on the outcome without understanding the faculty as individual adopters from a bottomup level who drives the change and not taking into consideration other factors. The results concur
with the literature, (Melki, Nicolas, Khairallah, & Adra, 2017) posited that, “… the idea that users’
perceptions of technology usefulness and ease of use cannot be considered in isolation from the
factors of innovation and creativity (p. 139). It shows that the university administration was not
interested in understanding the faculty and difficulties they are faced with in implementing the
technology for teaching and learning.
Use of Technology and Artifacts
Despite the low levels of technology use, all nine participants were early adopters of technology in
that they used various types of technology and they used what was available to them in novel ways
(see Table 2). They engaged with Learning Management Systems where they could, and some
used social media. Many used cellphones to connect to students and to distribute links to materials.
Again here, participants experienced pressure from the administration in that they did not have
enough time to learn how to use the technologies available and were just doing what they could,
teaching with PowerPoint. When they did try to incorporate technology provided by the university
into their teaching, they found little uptake on the part of students. Similarly, Asunka (2008) argues
that students perceived online learning as complex, demanding and time consuming. In sum, there
were many challenges in the technology diffusion process.
Various types of technologies were used for teaching and learning. Of all the technologies used,
which are noted in Table 2 and Table 5, some participants used technology more than the others.
For instance, Oratile and Lorato were the most frequent users. They engaged innovativeness by
experimenting with online technologies where they posted materials (artifacts) through Blackboard
and other Learning Management systems. Participants like Kutlo, Lesego, Serero, Oratile, and
Itumeleng used landline telephone and cellphone to contact students, especially distance
education learners, even though this was not standard practice. This concurs with the literature
which states that novice and experienced teachers are different in demonstrating rapid change in
conceptions (Claire, Anders and Linda (2017). The University of Botswana offered training on
Learning Management Systems like Blackboard, Web 2.0, and social media such as Facebook,
YouTube, and participants voluntarily attended the workshops. Workshops were offered whenever
a new technology was introduced. However, participants felt that the time devoted to training was
not enough and with the emphasis on exams, there was even less time to implement these
technologies into teaching and learning.
Although they all used new technologies, more or less, for teaching and learning, participants
tended to rely on the technologies that were most compatible to their day-to-day teaching
experiences supplementing with artifacts (handouts and other learning materials). The technology
most often used was PowerPoint, since it was easy to implement, it enabled them to meet the
requirements of the university schedule and it suited the students. These views on compatibility
resonate well with Rogers’ (2003) idea that when a perceived attribute such as compatibility is high,
the adoption and diffusion of technology rate is also high. However, even though compatibility with
PowerPoint was high, this differed among participants, and as noted above some used this more
than others. Jacobsen (1998) argued that, “because of their different levels of computer use and
years of experience, each early adopter appeared to have a unique innovation-decision cycle” (p.
166). Faculty in an African university context differ from those in United Kingdom, North American,
or Australian universities in that although they are supported through professional development or
workshops, they often fear and have ‘technophobia’ about using technology for teaching and
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learning (Totolo, 2007). Despite the low levels of online technology use, given the university’s
priority to migrate to online learning, a surprising finding from this data is how much online
technology and artifacts were used in f2f classrooms.

Distance Education and Technology with Artifacts
It is clear from this data that very little, if any, technology was used for distance education. Distance
education has remained print-based with residential f2f sessions (see Table 4). The residential
sessions consisted of a week, early in the term, where students collected material (artifacts:
handouts, study guides, modules) earlier before the week starts. Although students were supposed
to learn independently during the term, this often did not happen. Distance learners, as participants
indicated, were often students who had not completed high school and consequently experienced
difficulties studying alone. Many also struggled with low levels of English proficiency. In addition,
the lack of connectivity in rural areas, where most of the distance students came from, was an
added reason why so little technology was used. Distance education learners are usually located
in rural remote and poorer areas where there is lack of infrastructure.
Farrell and Isaac (2007) argued that there is a huge gap between urban and rural regions in Africa
in terms of access to ICT infrastructure. The rural remote areas are mostly not connected and if
connected there are often problems with electricity. For example, a study conducted by Sebusang,
Masupe, and Chumai (2005) in Botswana revealed that broadband access was not within the reach
of the population at large. They concluded that the overall accessibility of telecommunication was
very low in Botswana. Where connectivity was available, dial-up methods were used at great
expense. Since the majority of the distance learners were adults who worked part-time or were
unemployed, it was impossible for them to access the technologies, even when they were available.
These challenges do not create a technology culture. This concurs with the literature which states
that lack of infrastructure in developing world universies has an impact on the implementation of elearning in higher education (Moakofhi, et. al (2017); Munezero, et al. (2016). During the distance
education learners’ residential sessions, many come to the class without completing their assigned
work. While in residence at the University of Botswana, participants found that they had to teach
distance learners the whole syllabus in one week because they were not learning on their own.
Also, even with the availability of technology at the university, distance learners did not use this
technology during their residential periods. This is not surprising, since they would have had little
experience using technology at all. Yet the University of Botswana administration expects faculty
to transition to online learning without first understanding them from a bottom-up level and
difficulties they might be faced with on effective implementation of ICT use in pedagogies.
CONCLUSIONS
This paper reports on the demographic information and communication technology (ICT) and
artifacts used for teaching and learning. Participant profiles were developed and discussed in
relation to a number of themes. All participants were experienced lecturers and early adopters of
technology despite the low levels of technology use. A clear narrative that emerged from the
participants was that University of Botswana administration was just interested on the outcome
without considering the consequences and the fact that students do not use technology and this is
what caused them to abandon the technologies, particularly, the Learning Management Systems.
But there were also other pressures. For example, there was little time for technology training or
for incorporating technology systematically into teaching and learning. With packed syllabi and little
time to cover course materials adequately, participants resorted to what worked best – PowerPoint
presentations and teacher-centered approach. Even though the university provided a range of
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technologies and regular training on these technologies, participants felt they could not
accommodate these new technologies into the daily teaching without substantial stress.
Furthermore, online technologies for distance learners were non-existent because of a lack of
infrastructure and the characteristics of distance learners. Participants felt that online learning was
not possible given all these contextual issues. A surprising result from the data was, however, how
much technology was being used in the f2f classroom considering the range of problems
associated with technology, the diffusion and adoption of technology is not always a normal linear
S-curve process as noted by Rogers (2003), it depends on the context and situation as it is in this
case. The transition from face-to-face (f2f) to online learning at the university level is recognized
globally as an effective educational promotion, and also in Botswana, the university is encouraged
to promote and provide clear guidelines to understand the faculty from a bottom-up level as
implementers of change taking into consideration the consequences.
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