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Advancement in Information Technology (IT) has led to better facilities and services 
for learning within educational organizations. Many higher educational institutions 
of learning have adopted technology in their learning methods in order to enhance 
the traditional learning method and to offer distance/purely online learning. This 
enhancement is in the form of management, administration, facilitation, delivery 
and support of the modules/courses delivered using the electronic media. Makerere 
University’s strategy for ICT implementation strives for use of technology during 
learning hence its adoption by several faculties within their teaching methods. Makerere 
University Faculty of Computing and Information Technology (CIT) developed a 
generic e-learning framework to guide it in implementing an effective blended learning 
process (traditional classroom and e-learning). CIT’s goal is to implement a complete 
e-learning program gradually by first initiating a blended learning approach. The 
lessons learnt from the blended learning approach would enhance implementation of 
a complete e-learning program. This paper describes the generic e-learning framework 
developed by CIT in the implementation of the blended learning approach. The 
framework constituents several components that are derived from the organizational 
environmental factors. These components include organizational policy, funding, 
stakeholders, services and infrastructure. The components’ constituting factors are 
inter networked to allow a specific learning method (blended, purely online or 
distance learning) to be implemented. The framework in operation is illustrated by a 
typical case study of blended learning in CIT. 

1. Introduction
Advances in IT and new developments in learning provide opportunities to create 
well-designed, engaging, interactive, affordable, efficient, easily accessible, flexible, 
meaningful, distributed, and facilitated learning environments [Khan, 2001]. Many 
organizations such as Makerere University Faculty of Computing and Information 
Technology (CIT) have utilized the opportunity that technology brings to offer 
ubiquitous learning. CIT’s future plan is to gradually offer a complete online 
program in any of its degree courses. However, e-learning implementation can only 
be adopted in phases until CIT is in position to deliver a complete online program. 
The focus of CIT is on creating an effective foundation for pedagogical needs and 
appropriateness of the implemented e-learning method. Therefore, the teaching, 
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learning and assessment have to be linked to the learning outcomes, module/course 
delivery and assessment objectives. In order to attain this objective a generic e-
learning framework was developed by CIT. This framework was meant to guide 
the entire process if implementing e-learning in the faculty and gradually to the 
entire university. The UNESCO report [2003] suggests that the African education 
status requires innovative ways to support it in achieving the millennium goals. 
These innovative features can be achieved through the integration of technologies 
that can process information and transmit it for the purpose of learning and 
educational development [UNESCO, 2004]. Many African countries have lagged 
behind in the implementation of technologies for enhancement of services such as 
education. Many hindering factors such as access to funds, electricity and human 
capacity slow down the implementation of ICT within education. 

It was estimated that the overall demand for higher education is expected to 
grow from 48 million enrolments in 1990 to 159 million in 2025 [LaRocque and 
Latham, 2003]. Therefore there is a need for other alternative educational methods 
that can be used for knowledge dissemination. In the past two years CIT has 
seen a tremendous increase in students applying for its courses. However not all 
applicants are admitted to undertake courses at CIT which leaves the demand for 
admission high. In order to cater for the masses of applicants, CIT has devised 
means of adopting e-learning in its teaching methods. It is believed that with the 
introduction of e-learning, education will be delivered ubiquitously to whoever 
needs it cheaply and easily. Research has shown that whenever there is an abrupt 
increase in the demand for learning but without adequate resources, inefficiency 
and ineffective in service provision is the result [Adelman & Taylor, 2000]. This is 
true for CIT where the demand for its courses surpasses what can be offered to the 
population. In such circumstances many African institutions have not bothered to 
find a solution through research. World Bank [2000] also notes that there is lack 
of ICT research in Africa in the areas of effective educational uses and potential 
impacts on the quality of African education. On this note the paper addresses how 
CIT has undertaken the gradual implementation of ICT within its courses. 

2. Learning Process
Learning can be defined as a process of knowledge construction that involves 
different stakeholders (learners, tutors and instructional designers) undertaking 
several activities like courseware development, assessments, application and 
feedback generation. The different stakeholders aim at achieving different 
objectives depending on the activities carried out within the learning process. 
Constructivism theory states that, learners play an active role and take on 
responsibility to construct their own knowledge and meaning [Fosnot, 1996; Steffe 
and Gale, 1995; Honebein et. al., 1993]. During learning learners act in different 
ways based on their own understanding hence making meaning out of the learning 
process. On many occasions learners prefer different delivery methods for content 
presentation because it affects how they act on it. The constructivist theory has 
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been used in the design of constructivist e-learning environments. Within these e-
learning environments, learners take on responsibility for their learning process by 
managing the learning activities and collaboration with others. The constructivist 
e-learning environments are capable of offering personalized content, track 
learning activities and offer dynamic feedback to the learners. 

For any e-learning process there are several factors that are necessary for 
its effective adoption. Several e-learning frameworks been developed to guide 
organization in adopting e-learning [Khan, 2001; Jennifer, 2005].  Many of 
the frameworks are developed not to suit the developing world context hence 
being difficult to adopt in Africa. However there are key components that 
are always considered including courseware instructional design. There are 
different instructional design methods that have been adopted during courseware 
development including the Learning Object (LO). 

Several organizations in the world such as SCORM [2003], IEEE [2003], and 
IMS [2003] have greatly contributed to the standardizing of content development 
and e-learning delivery. The learning objects concept is part of the many standards 
that have been set by these organizations to enhance courseware instruction. Wiley 
[2003], states that a learning object is any digital or non digital chuck of content 
that has been split into reusable small and manageable chucks of content. Cisco 
Systems [Cisco 2001] was a pioneer in the development of the learning objects 
and content objects architecture. This architecture has been further development 
to suite the higher education [Sun and Williams, 2004]. This higher education 
learning object concept contains overview, learning objectives, information 
objects, practical objects, assessment objects and summary. With such structure 
embedded into learning courseware, students can effectively undertake a self study 
session which is encouraged by e-learning. 

3. A Generic E-learning Framework
A generic e-learning framework has been developed in relation to the institutional 
setting and existing ICT policy. This framework considers the environmental 
constituents as the main dynamic factors to the e-learning process. The learning 
environment can be influenced by several things that include available resources, 
infrastructure, services and literacy. Many frameworks adopted in developing 
countries ignore some important constituents hence affecting the entire e-learning 
process. The developed generic e-learning framework contains main constituents 
such as organizational policy, funding, stakeholders, services and infrastructure. 
When these constituents are interlinked together they are able to effectively 
deliver an effective e-learning process. Figure one describes the generic e-learning 
framework that CIT developed to effectively help in the implementation of 
blended learning.

The framework signified the importance of the existing environmental set up 
when adopting a new technology to enhance e-learning practices. Many times it 
is assumed that with technology everything is possible but it can be noted from 
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the framework that other constituents such as stakeholders, services, policies and 
funding resources greatly impact on the e-learning process. A description of the 
different constituents and how it interlinks with others is made in the following 
sections. 

3.1. Organizational Policies

This refers to a set of guidelines set up by the organization to guide in administering 
of the organization. These guidelines stipulate what should be done, how it can 
be done and the end result. The policies that affect e-learning implementation 
include course accreditation, teaching and ICT policies. When the faculty decides 
to offer an online course, the University has to agree on the accreditation of 
the course based on the existing policy for accreditation, the delivery methods, 
appropriateness of the courseware and target group of learners. The University’s 
policy on teaching using ICT encourages the faculty in implementing e-learning. 
Therefore these policies have a direct impact how e-learning is implemented 
within an organization. The policies also outline clearly how the monitoring and 
tracking of the e-learning implementation is carried out within the organization. 

Fig. 1:  Organizational Policies

3.2. Funding

This refers to both the money spent (expenses) on the implementation of e-learning 
and the one generated from the revenues (training fees, tuition, etc…). Money can 
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be spent on several items such tutor recruitment, human capacity development, 
rent for e-learning platform, purchase of hardware and software. The funding 
directly and indirectly influences the type of e-learning that will be provided based 
on initial input (expenditure). The funding will determine what stakeholders to 
be recruited (staff) for teaching and content creation. It also influences the quality 
of infrastructure to be installed for delivering the e-learning process. Funding also 
determines the type and quality of services that can be offered. The fees paid by 
the students should be well articulated to indicate the reasons why they are paying 
a specific amount as compared to another. Full time students will end up paying 
more fees than part time students. 

3.3. Stakeholders 

These are people that participate in the e-learning process through different 
activities. The stakeholders include administrators, tutors and students. 

• Administrators: these are people who carry out the administering 
of the entire e-learning process. Administering includes the support 
offered to manage the module/courses that are offered using this ICT. 
The administrators may include network administrators, mentors, 
departmental heads, e-learning managers, policy makers etc… These are 
key stakeholders in the planning and play a major role during the e-
learning process implementation. 

• Tutors: these are teachers who teach, design or provide learning content 
that is delivered electronically to the students.  The tutors develop 
instructional content that conforms with SCORM standards which 
they pass on to students through an e-learning environment. Tutors also 
streamline, monitor, engage and offer constructional feedback during the 
e-learning process. Without the tutors to develop the content, engage and 
monitor students’ effective e-learning can hardly occur. Therefore the 
tutors have to be well equipped with the pedagogical and instructional 
design principles/techniques. 

• Students: these are the individuals who take a contract to learn using the 
electronic means. The students recruited to the e-learning process come 
from different backgrounds and have different motives for undertaking 
the learning. Knowing the common background and motives of the 
students enhances the content development process. Life long learners have 
different learning motives as compared to students learning in order to 
acquire employment. The students’ learning levels have to be determined 
too before they undertake the e-learning process. 

3.1. Services

This is the assistance that is offered by the stakeholders using the available ICT to 
enhance the e-learning process. This assistance offered through ICT is in different 
ways as described below.
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• Administration: this assistance refers to the support that is offered in 
the administration and management of ICT that is used in enhancing 
of the e-learning process. Adoption of ICT within administration can 
greatly improve on the managing of other services such as communication 
between students, staff members etc. Using ICT to administer the flow of 
learning resources within the e-learning environment is very vital for the 
effectiveness of the process. Having a timely flow of information between 
the stakeholders is very important for the e-learning process. For example 
administration can assist in managing timetable information, course 
announcements, and tutor information. 

• Development: this assistance involves designing and implementing both 
infrastructure and learning content for the e-learning process. Design of the 
network that will facilitate the e-learning process is very vital. For example 
poor implementation may lead to an ineffective internet connection hence 
leading to poor e-learning process. The design of learning content that 
conforms to the pedagogy is very crucial in this service hence leading to 
the constructive content. Curriculum and staff development is another 
vital service that is very essential within the e-learning process. The staff 
members have to undergo training very often in order to constantly have 
updated skills on offering an effective e-learning process. 

• Support: this assistance refers to any help that is offered to the stakeholders 
during the e-learning process. Support may be offered in different forms, 
to the students they may receive feedback for improving learning and 
the tutors may receive bonus funding to motivate them during content 
development. The tutors may receive other forms of support such as 
training that is essential for attaining the e-learning pedagogical skills. 
There is also a need to sensitize all stakeholders about the e-learning 
environment before they can embark on using it. Students need to be 
sensitized on how to use the e-learning environment and its effectiveness 
to their learning process. 

• Delivery: this assistance involves the dissemination of information and 
learning content to the stakeholders using ICT. The delivery methods may 
vary from one stakeholder to another. Tutors may pass on the necessary 
information to the students through emails and discussion boards. It is 
very vital to decide on the delivery method that will be implemented for 
the learning method you want to embark on (is it a blended, purely online 
or distance learning approach). Some tutors may prefer to deliver the 
content through the use of CDs or e-learning platform. Different delivery 
methods have merits and demerits depending on the circumstances in 
which it is being utilized for learning. 

• Access: this assistance involves offering stakeholders the appropriate 
avenues through which they can interact with the information offered 
in the e-learning process. The access that is required by the tutors may be 
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different from what is required by the students. Is e-learning offered at a 
24 hour basis or the e-learning process occurs at only designated times of 
the day? Can students access the e-learning environment ubiquitously or 
restricted to the university circumference? Some tutors prefer to avail the 
online assessment at specific periods for the sake of monitoring. 

• Instruction: this assistance involves selection and enforcing a particular 
instructional method for designing the e-learning content, delivery 
and communication of information. The instructional methods used 
in e-learning are quite many and determine how the e-learning process 
will occur. Instructional methods such as use of the higher educational 
learning object concept during content design, use of discussion boards 
for disseminating specific information amongst students (contribution is a 
must), and design of assessments (multiple choice, short answer questions, 
essay question) are very crucial. We should note that not all designed 
content is suitable for the e-learning process and may vary depending on 
the type of learners (life long, mature or others). 

3.1. Infrastructure

These are the physical or no physical items that enable the e-learning process to 
occur. The infrastructure can be ICT related or not but should be able to support 
the e-learning project that the organization is embarking on. The infrastructure 
may contain the following:

• Hardware: these are the physical ICT components that are integrated 
together in order to offer an effective e-learning process. Some of the 
current hardware is designed specifically for multi-media processing which 
includes e-learning. E-learning that involves video conferencing may need 
specialized ICT as compared to a normal desktop computer. Therefore 
hardware has to critically be considered during the implementation of the 
e-learning process. 

• Software: these are the types of software that can be selected for use in the 
e-learning process. There exists several e-learning environment software 
on market which offer different functionality. Some of the e-learning 
environment software are free to use and others are for rentable. Selection 
of e-learning environment software for use will depend on organizational 
policy and probably the funding available. Examples of the e-learning 
environment software include Blackboard, WebCT and Chisimba. 

• Networks: this is the connection carried out on the different hardware so 
that they are linked to each other for the purpose of sharing information 
during the e-learning process. Different networks can be designed for the 
e-learning purpose (local or wide area network). The university can decide 
that the e-learning environment is only accessible within its premises (local 
network) or ubiquitously (wide area network). Such policies have to be 
debated before the initialization of the e-learning process.  
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• Maintenance or Help desk: this is the centre where stakeholders can 
seek advice related to e-learning process. This is very essential because 
of the limited direct contacts between the students and the tutors. If 
the students require anything related to their e-learning process, there is 
always some one to help. For example if the network is off, lost password, 
labs being occupied; stakeholders would need clarification from whoever 
is concerned. The help can undertake this task of linking the stakeholders 
with other administrative units. 

4. A Case Study of Implementation of the Generic E-learning  
Framework in Cit

In order to illustrate the proper working of the framework, CIT was used as a 
case study for implementing blended learning. Initially CIT established that the 
University had an ICT policy that required all faculties to implement within their 
teaching and learning (Makerere ICT Policy). Therefore CIT’s determination to 
implement a blended learning process was in line with the University ICT Policy. 
CIT preferred to implement the blended learning process on diploma courses 
that were already being offered in the faculty. This decision was in line with the 
accreditation policy of the university hence no violation was expected to occur. 

Having established that the appropriate policies were not being violated, CIT 
undertook the next step to find out if there was funding for the implementation 
of blended learning. It was found that CIT’s administration was in full of support 
of the implementation and had set up a fund to cater for expenses incurred. The 
fund would be used for training staff in pedagogical skills and buying more multi-
media equipment. It was also noted that the University was renting an e-learning 
environment (Blackboard) that could be used for the e-learning process. Therefore 
no expenses were incurred on renting the e-learning environment. However for 
sustainability CIT recommended that we should adopt a free e-learning environment 
for the future e-learning implementation. There was no direct funding from the 
students to pay for the access to the e-learning content 

The stake holders identified within CIT were the tutors who teach the diploma 
courses, the students on the diploma courses, e-learning expert, departmental 
administrators and head. These stakeholders were initially sensitized on the 
benefits of implementing blended learning. The students were informed of the 
new delivery method that required them to spend one hour in a physical class 
and the other two hours studying ubiquitously per week through the e-learning 
environment. Students were made aware that all the time they spend on the e-
learning environment was being tracked and recorded for future reference. This 
encouraged them to better utilize the available two hours per week of self study. 
The tutors were offered a pedagogical training course and requested to utilize the 
skills learnt to develop courseware for the diploma courses they were teaching. 
This was done appropriately and the courseware reviewed as per the selected 
instructional design concept. The courseware was uploaded on the e-learning 
environment and was made available to the students. 
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CIT had an establishment of adequate computer infrastructure that could easily 
be used for offering an effective e-learning process.  The infrastructure included 
several computer laboratories fully connected to the internet, software necessary 
for the e-learning and a department for systems administration responsible for 
help desk roles. 

The content utilized during the e-learning process was designed to suite the 
higher education learning object concept. Figure 2 and 3 illustrate the diploma 
courses developed and details of one course fundamentals of software systems design 
respectively. It was noted that the students were excited to utilize technology for 
self study through an e-learning environment. The students were encouraged to 
utilize other tools within the e-learning environment for self study, communication 
and assessment. It was further observed that students who missed the classes could 
easily access the content they missed in class hence failing to lag within their 
studies.  Students were also found to develop maturity in being responsible for 
their learning by constantly requesting for help in several scenarios for example 
being unable to access the e-learning environment outside the campus. 

Despite having access to the content ubiquitously, some students did not take 
the initiative to undertake self study. It was observed from the course statistics that 
some students did not bother accessing the online content. However the students 
had a 24 hour access to the computer laboratories for study time. There was no 
excuse for the students who did not access the content other than being simply 
lazy. Therefore after one month of use, the students were notified that it was a 
must for every one to utilize the e-learning content. Whoever did not access the 
content would loose marks on their final score. This encouraged the lazy students 
to access the content. 
Fig. 2: Diploma Courses Developed for E-learning
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Fig. 3: Courseware Developed for Fundamentals of Software Systems

5. Conclusion
A generic e-learning framework has been described that was utilized by CIT in 
the implementation of blended learning for its diploma courses. The framework 
contains different components that are useful during the implementation of e-
learning within an organization. The components included organizational policies, 
funding, stakeholders, services and infrastructure. Each component contains other 
constituents that are necessary for effective implementation of learning. 

The framework was partially implemented in CIT’s diploma courses as a 
pilot study for blended learning. It was noted that the service component was 
very important because it contained the pedagogical skills training for tutors and 
students. Without a well developed courseware, effective knowledge construction 
can hardly occur during e-learning. It was important to train tutors on how to 
develop content based on the higher educational learning object concept. The 
results showed that students were excited on using technology for their self 
study in the absence of the tutors. By the end of the course students felt that they 
had gained maturity in being responsible for their learning process. It was also 
observed that there is resistance in the undertaking a self study by the students 
but the situation can be changed through motivation and enforcement. Several 
students were initially adamant on utilizing technology for self study but their 
perception was changed through enforcing compulsory access to the content. CIT 
has plans to implement blended learning in all its undergraduate courses based on 
the developed generic e-learning framework. 
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