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Abstract—Computer-mediated communication (CMC) portal services provi-
sion through information technologies (IT) in higher educational institutions
(HEISs) should not be an impossible task considering the growth in information
systems (IS) and an upsurge of internet users. There have been numerous efforts
aimed at implementing CMC portals by HEIs but just a few could be said to be
successful. This research aims to develop a framework that can help to provide a
better understanding of how to manage the entire implementation process to bring
the expected advantages to institutions implementing it. Results of past research
had been studied to develop the conceptual framework utilizing significant theo-
ries in the field of information system implementation and institutional change.
The framework addresses the adoption, implementation as well as institutionali-
zation stages of CMC portal implementation, and several institutional contextual
factors influencing implementation efforts within the stages.

Keywords—Information systems, CMC portal, adoption, implementation, insti-
tutionalization

1 Introduction

This research looks at the implementation of an information system (computer-
mediated communication (CMC) portal) which serves as an aid for the delivering and
supporting of teaching, learning, and administration of students within higher educa-
tional institutions (HEIs). Computer-mediated communication (CMC) within the insti-
tutional context can be defined as any communication patterns between students, lec-
turers, and administrators mediated through the utilization of the computer system.
CMC over the years has become an integral component of communication within insti-
tutions around the world after its existence from the creation of the ARPANET pro-
duced unexpected benefits regarding email from the 1970s. There have been many re-
search publications on the implementation of CMC within institutions and organiza-
tions and table 1 outlines some of these within the past years.
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There has been much research conducted on the implementation of CMC within in-
stitutions and organizations within the past years. Some of them include the examina-
tion of the uses and effects of a computer-based message system within an organiza-
tional setting which brought out the findings that no significant relationship between
the amounts of time a respondent reported using a computer system and their percep-
tions of how appropriate computers are for communication tasks. However, heavy users
found TFM substitutable for face-to-face communication[1], the examination of the be-
havior and attitudinal changes of "online" communication, using actual messages sent
via IRC which indicated that computer-mediated communication led to the behavior
disinhibition due to the lack of regulating cues[2], the examination of the recent devel-
opments in CMC research for educational environments which brought out the findings
that Partial advantages of CMC in writing, task-focused discussion, collaborative deci-
sion-making, group work, and active involvement in knowledge construction during
group interactions[3], the examination of the effect of text-based synchronous com-
puter-mediated communication (SCMC) on second language acquisition which also in-
dicated Text-based SCMC could make a larger difference on SLA than other ways of
communication. Also, the learners may benefit more from SCMC tasks if they are
grouped into pairs or small groups and participate in SCMC interactions weekly [4].

2 CMC in Higher Education Institutions

Even though studies by researchers and HEIs into the nature and utilization of infor-
mation systems, specifically CMC, has been done and still ongoing, the understanding
of the whole institutional approach to the entire implementation process (adoption, im-
plementation, and institutionalization) by HElIs is still on the drawback. Institutions or
organizations incur huge investment costs in the adoption and implementation of infor-
mation systems innovations but they may not achieve the expected results and outcomes
because the adopted information system is not effectively utilized [5] [6].

Considering the CMC portal implementation advantages just as the high failure rate
seen in practice, this research aim is to develop a framework that can help to provide a
better understanding of how to manage the entire process to bring the expected ad-
vantages to institutions that have implemented or planning to.

2.1  Systems for computer-mediated communication

Various systems can be utilized for computer-mediated communication portal in ed-
ucation. For asynchronous communication, a simple email list allows a group of stu-
dents to get in touch with one another. On the other hand, the internet supports a wide
scope of web forums, newsgroups as well as Web Base Education (WbE) application
that aims at delivering online technological classes, offering a flexible use of means and
tools[7]. For synchronous communication, there are text-based chat tools, instant mes-
saging, and audio- and video-conferencing systems. Computer conferencing systems
are more specialist tools designed to support group communication, primarily via asyn-

1JET — Vol. 15, No. 3, 2020 181



chronous discussion, but also encompassing synchronous communication. Various in-
stitutions around the world have developed their online portals, which can incorporate
the transmission of teaching materials with facilities for collaborative work as well as
asynchronous and synchronous discussions. In recent years Virtual Learning Environ-
ments (VVLES) such as Blackboard, Moodle and WebCT have become widely available,
and many universities are using these systems with their students [8].

VLEs typically include asynchronous discussion forums and synchronous chat tools
(as well as other facilities for online course delivery and assessment). They may also
provide further communication tools such as wikis and blogs which can be transmitted
via smart mobile devices which are used by most people in both developed and devel-
oping countries as “There is no gender and age difference regarding the purpose of
using smart mobile devices"[9].

The CMC Portal system introduction in HEIs for the support of teaching, learning,
and administration of students can be said to be an information systems (IS) or an in-
formation technology (IT) innovation that brings onboard new ways for the conveyance
of education.

3 Framework Structure

3.1  Framework development

The research approach utilized for the design of the proposed CMC portal imple-
mentation framework is based on the IS/IT implementation process framework [10].
The implementation of an IS like the CMC portal within any HEI setting is not a straight
forward process but rather incorporate sub-processes that come together to achieve a
successful and effective implementation. The deployment of information systems in
institutions have made use of the development of IS implementation and Innovation
implementation frameworks. Some of these frameworks utilized by past researchers in
their works include the implementation of Material requirements planning (MRP) sys-
tem [10], the Integrated Service Digital Network (ISDN) implementation [11], the Elec-
tronic Data Interchange (EDI) implementation [12] and the Object-Oriented Program-
ming Languages (OOPL) assimilation [13].

A useful framework proposed that integrates the elements of change [14] is the in-
formation systems implementation framework [15]. The framework proposes that for
any institutions or organizations to implement a new 1S, it must go through six sequen-
tial (6) stages of a process which include initiation, adoption, adaptation, acceptance,
use, and incorporation.

There was a further modification of the framework later which replaced the last two
stages consisting of use and incorporation with routinization and infusion that recom-
mend that institutions move from unfreezing to refreezing stages within the implemen-
tation process [10]. They went on to contend that, some of the stages can happen in
parallel when classified as activities although [15] proposed a sequential stages order,
and that the framework can include numerous IT applications and implementation pro-
cesses within institutions. This framework [10] does a great deal of help for institutions
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that wants to implement an IS innovation by highlighting the significance of a full un-
derstanding of the entire IS implementation process from its introduction until its im-
plantation. But institutions must make sure that the implemented IS innovation's func-
tionality fit with the institutions' procedures and processes because organizations cannot
just expect the adoption of IS alone to generate the benefit of superior services and
reduced operational costs [16] [17].

The proposed CMC portal implementation framework in this research is an exten-
sion of the IS/IT implementation process framework [10] that suggested that such a
technological innovation as a CMC portal goes through a process of an origination of
an idea to its physical deployment as well as sub-processes or phases that occur in series
which outlines directly or indirectly activities that the institution undertakes with the
aim of having an understanding of the purpose of the system.

Figure 1 is the IS/IT framework [10] consisting of elements of change [14] outlining
the different stages of implementation. "Infusion is the final stage of a six stages se-
quential model of IT implementation. In the first stage, initiation is the process of scan-
ning organizational problems and opportunities and of undertaking IT solutions and is
associated with [14] unfreezing stage. The next two stages, adoption and adaptation,
represent Lewin's change stage. Adoption implies to get organizational supporting the
IT implementation while adaptation encompasses its development, installation, and
maintenance. The last three stages, acceptance, routinization, and infusion can be
mapped into Lewin's refreezing stage. The acceptance stage is the effort undertaken to
induce organizational members to commit to using the technology. Routinization rep-
resents the alterations that occur within the work system to account for the IT such that
itis no longer perceived as new. Finally, infusion occurs as the IT becomes more deeply
embedded within the organization's groups', or individuals' work systems" [18]. The
five contextual factors which impact institutional IS implementation efforts [15] are
also presented below.

Unfreezing Change Refreezing

l hd k4 ¥ h 4 T
| Initiation |>,| Adoption I_.l Adaptation L,I Acceptance H Routinization H Infusion |

Fig. 1. IS implementation framework [10]

3.2  Contextual factors influencing IS efforts in institutions

In the introduction of any technological innovations, five vital factors (individual,
structural, technological, task and environmental) [15], do add to it being successful or
non-successful in any institution. A brief discussion is presented below concerning
these five factors.

Individual: The literature on the individual factors as indicated [19] by researchers
in the field of innovation mostly looked out for the adoption behaviors and that four of

1JET — Vol. 15, No. 3, 2020 183



these individual variables include job tenure, cosmopolitan, educational background,
and institutional role involvement. There was a great relationship seen between an in-
dividual's attitude towards change and these four variables and that these individual's
attitudes towards change appear during undertakings involving innovations.

In as much as positive relationships are frequently seen between the job tenure vari-
able and the individual in innovation research, there was a negative association between
job tenure variable and utilization as well as satisfaction but for performance, there was
mixed finding concerning an individual's job tenure [19].

With the Cosmopolitanism variable, there has been the contention that through the
search for a broader perspective from people outside the institution by individuals, pos-
itive associations can happen. Regardless of the way that confirmation of this exists
with positive relationships being identified between adoption and that of professional-
ism likewise incorporation, negative associations have been found with an individual’s
adoption of such innovations.

With the education variable, there exists a relation between an individual's attitude
towards change and that of education and that, the more probable the receptivity of the
innovation if the individual has a higher education level. Even though positive results
have consistently been found in institutional innovation studies in the IS literature, there
were negative associations seen with utilization as well as satisfaction and a mixed one
when it comes to performance [19].

With institutional role involvement, there can be a positive association towards the
adoption of an innovation, when an individual is involved in a managerial role. There
has also been an association between top management and user participation in an in-
stitutional innovation process and that of an individual's attitude towards change [19].

Structural: The structural contextual factor deals with both formal as well as infor-
mal structural arrangements that influence technological innovations within institu-
tions. Literature by Kwon and Zmud outlined three variables (specialization, centrali-
zation, and formalization) in connection to behaviors exhibited during any innovation’s
initiation and adoption stages.

With specialization, it has been contended that it is fundamental and has positive
outcomes because of technical rationality but be as it may, there is the potential for it
to increase social and political conflict within institutional innovations. There have been
some negative outcomes concerning adoption although positive relations exist with in-
itiation, adoption, and performance.

For centralization, there can be a negative effect when a bounded point of view exists
alongside decreased autonomy whereas positive effect can be seen in the form of in-
creased efficiency. There have been positive associations seen concerning adoption and
utilization as well as negative associations concerning initiation, adoption, adaptation,
and performance in a couple of cases.

On account of formalization, several findings have come out where there is the po-
tential of functional differentiation levels to develop clear work definition and process
but lead to less autonomy at the same time concerning initiation in studies involving
innovation. With adoption, adaptation, utilization as well as performance, Positive as-
sociations have been seen.
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Technological: Technological characteristics that tend to affect most institutional
innovation behaviors which have been studied by most researchers include compatibil-
ity, complexity, and relative advantage.

Compatibility becomes essential in the sense that, for any successful institutional
innovation, there must be a fit between that technological innovation and the institution
and that fit is seen to be very necessary for the attitude of an individual towards change,
how convenience the change is to the individual, as well as the change in power for that
individual. There have been positive associations concerning the adoption and adapta-
tion stages during implementation.

Complexity in the technological factor refers to the level of difficulty stakeholders
encounter in the understanding and utilization of the innovation. In the occurrence
where there isn't the need for greater growth as well as achievement in the institution,
this variable has been seen to affect users negatively. Institutional innovations have
been opposed because of the lack of skills and understanding from users and for this
resistance not to happen which will aid the successful implementation, there must be a
greater perception among stakeholders on the simplicity of utilizing and understanding
that innovation. Negative just as the positive relationship was highlighted in his work
[19].

With relative advantage variable, any institutional innovations must give more prom-
inent advantages as compared to the current or previous ones and when this is not
achieved, the utilization of the innovation will be negatively affected which will be a
result of the stakeholders seeing it be less useful. Despite the negative associations of
this variable seen concerning innovation in most studies, reported generally positive
relations in the adoption and adaptation stages in implementation.

Task: The two means by which task can be looked at, are task uncertainty and Hack-
man & Oldham's five-key task-related attributes (task autonomy, responsibility, variety,
identity, and feedback).

With task uncertainty, institutional conduct is extraordinarily affected by it and for
the achievement of any institutional task, it plays the role of a multi-faceted construct
that reveals the level of routinization, exceptions, and programmability. The positive
impact is accomplished by this variable where the task difficulty inspires initiation and
use practices, likewise and a negative impact where it acts as an obstacle to implemen-
tation [19].

The focal point of interest of autonomy is how the individual exercises personal con-
trol over the task assigned to them and that stakeholders' motivation, satisfaction, gen-
eration of idea and performance can be increased by a greater level of autonomy.

The responsibility variable can influence institutional innovation. This is so because,
the level of authority placed on an individual in seeing to the completion or improve-
ment in the behavior of a given task, has a relation to the institutional innovation im-
plementation. They also revealed through their work that there have been positive as-
sociations of this variable concerning satisfaction and performance.

With the variety variable, it is believed that when the task is routinized and simpli-
fied, and where the tasks performer does require some ‘value addition’, higher perfor-
mance and satisfaction will not likely be achieved. With the perception that routinizing
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tasks may disconnect stakeholders from the change as well as bring about more re-
sistance to the change, there have still been positive associations seen concerning adop-
tion, adaptation, utilization, satisfaction, and that of performance.

The conscious mind reasoning about an assigned task by an individual refers to the
Identity variable. The potential for an individual to increase their involvement in the
task that ultimately will bring about more innovative behaviors will happen when that
individual relates to and believes in that assigned task. A positive relationship has been
seen concerning satisfaction but with performance, inconclusive relations were seen.

Lastly, the feedback variable of the task factor is when the task performance levels
of an individual are made known to that person through a mechanism. There is the belief
according to theories of learning and reinforcements that, the frequency of feedback
and the level of innovation displayed in behavior can bring about a positive relation. A
positive relationship has been seen generally concerning satisfaction but with perfor-
mance, inconclusive relations were seen [19].

Environmental: The environmental factors can be seen in two ways; seeing the en-
vironment as being a source of information and as being a stock of resources. Hetero-
geneity and uncertainty are the variables when the environment is seen as a source of
information and competition and resource concentration/dispersion are the variable
when the environment is seen as a stock of resources.

On account of heterogeneity, environmental entities similarities by which the insti-
tution is required to interact with are useful for innovation within the institution. Posi-
tive relations were seen in some of the studies. The unforeseen events from the envi-
ronment are believed to inspire, as opposed to holding back innovation as various in-
stitutional roles openings come about due to the multiplicity created in the environment
[19].

With the uncertainty variable, circumstances of both unsteadiness and confusion, as
well as steadiness for an institution, can come about because of the variability in the
environment. There is the perception out there that, an institution is invigorated to make
every effort for survival and growth rather than essentially give in where there exists
uncertainty. There has been an identification of positive associations with this variable
[19], and negative associations are believed to exist concerning adoption due to the
uncertainty variable posing as a constraint on the degree and measure of innovation
available to institutions who want to implement.

The environment's capacity concerning scarcity of resources along with population
density is the issue of concern with the competition variable. There is the belief that the
likelihood of innovative activities increases with increases in competition. There is a
positive association between adoption and competition stages [19].

On the account of the concentration/dispersion variable, there is the conviction that
there can be a facilitation of institutional learning which can also result in innovation
in the institutional effort to vie for the inadequate resources when there is a concentra-
tion of resources at a particular location in an environment. Positive relations have been
established between adoption and incorporation [19].
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3.3 Proposed CMC portal implementation framework

The proposed institutional CMC portal implementation framework which is dis-
played in figure 2 depicts a complex connection of activities and contextual factors
cooperating to accomplish an expected institutional outcome and furthermore connotes
a strategic approach in implementation which is based on the IS implementation process
framework, organizational innovation process, innovation diffusion theory and planned
change process.

The framework encompasses a straight succession of procedures and activities that
highlight a logical movement of an institution’s endeavors to introduce an innovation
such as the CMC portal for online/distance and on-campus learning purposes. This is
in no way, a recommendation that it is a standard as a general rule as captured by the
two-way arrow in the diagram below and as highlighted by both cases in the research
but instead, this framework aims at highlighting the vital stages in an institutional in-
formation system (CMC portal) implementation process, alongside the contextual fac-
tors that shape its outcomes. From the diagram below, there are three (3) broad phases
of the educational change process (Adoption, implementation, and institutionalization)
frequently found in the institutional innovation and IS innovation kinds of literature and
seven (7) sub-categories which include initiation, promotion, adoption, adaptation, ac-
ceptance, routinization, and infusion. Adoption, implementation, and institutionaliza-
tion are useful concepts for organizing our thoughts around educational change. Adop-
tion is deciding to push a specific boulder up a particular hill. Implementation is starting
to push that boulder up the right hill at the right time in the right way (fidelity). Institu-
tionalization is getting the whole town to push the boulder to the top of the hill where
it can stay year after year after year [20]. A description of the stages in detail and how
it can be used to guide an institutional online/distance and on-campus learning imple-
mentation using a CMC portal is presented in the remainder of this section.

Institutional Contextual Factors

Individual
Job tepure
Cosmopolitan

| | Environmental | !
Heterogeneity |

Task

Task autonomy

Technological
Compatibility

Structura

Responsibility

Variety

Ideatity
Feedback

Adoption Implementation Institutionalization
Feedback

R R A T

Initiation Promotion Adoption Adaptation | - |Acceptance | | [Routinization| — | Infusion

Implementation Stages / Processes
1

Fig. 2. Institutional CMC portal implementation framework
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4 Discussion

As demonstrated from the figure 2 above, the external boundary indicated by the
dashed lines and labeled “Institutional Contextual Factors” at the upper part of the dia-
gram shows the context within which the institutional implementation of the system
occurs. The bidirectional arrows linking the external boundary to the main implemen-
tation process represents the contextual factors (structural, individual, technological,
task, and environmental) that institutions need to be aware of in advance of, in the
course of, and after the CMC portal implementation process.

At the lower part of the diagram is the actual implementation process which is divided
into three (3) major phases(Adoption, Implementation and Institutionalization) and
seven (7) sub-categories (initiation, promotion, adoption, adaptation, acceptance, rou-
tinization, and infusion) representing specific stages in the process and are linked by
directional connectors that highlight the outputs from a particular stage. With the
exception of initiation and infusion stages, the rest of the stages has a bidirectional arrow
that connects into a solid black line showing a feedback process into the previous stages
which highlight the possible consideration of activities that should have been consid-
ered in past stages yet were either not considered or the outputs from a specific stage
was insufficient to facilitate the activities of the subsequent stage. It likewise shows
an indication of how some of these activities can happen in parallel with other activities
that are supposed to belong to a particular stage.

The solid black lines to which the arrows interface indicates the feedback process
which is vital in each stage that enables corrective measures or improvements to be
made to strengthen each stage outcome(s). Significantly, the arrow at the infusion stage
which happens to be the last in the implementation process highlights the possible be-
ginning of a new implementation objective, which can be an upgrade to a current
objective or a reconsideration of activities that could have been properly addressed
in the previous stage. The Successful implementation of a CMC portal in HEIs does
not suggest an end to finding other ways by which the CMC portal could be utilized for
but rather, it connotes the starting of a newer objective for the institution particularly
where that objective was earlier not considered.

Processes preceding the physical deployment as well as processes after the deploy-
ment and utilization of the CMC portal is extensively considered as the entire implemen-
tation process. The conceptualization of these processes can bring about three broad
stages within the entire process and it includes Adoption, Implementation, and institu-
tionalization as seen in most educational change process literature. A discussion of the
three broad stages of the framework in figure 2 is presented in the sections below.

4.1  Adoption

This stage takes a look at how the initiation, as well as the decision to introduce the
CMC portal by the institutions, occur as far as who was behind and how the thought
was consequently adopted or not. Institutional adoption of technological innovation re-
quires a clear identification of a need or issue to be met and resolved by the introduction
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of the technology. In distinguishing the need or the issue, the role played by the insti-
tution through its mandated team is critical to ensuring that the identified solutions meet
stakeholders' expectations. At the point when the technological introduction is en-
shrined in the institution's vision, mission and strategy, there can be a high achievement.

Institutional initiation: At this stage, Active as well as passive examining of insti-
tutional issues/opportunities and information technology solutions are birthed. Innova-
tive ideas such as this, typically originate from either perceived institutional need (pull),
perceived advantages of the technology (push) or both which leads to the identification
of a match between CMC portal solutions and IT solutions in the institution.

Institutional planning: The introduction of a CMC portal system can only be suc-
cessful when holistic planning takes into consideration available existing resources
which include infrastructure, human, capital, and so is carried out.

Promotion: Promotion of the CMC portal system will enable stakeholders to know
about the institutional aim for introducing the technology and enables them to become
tied up with the process. Seminars and workshops organized by both internal as well as
external facilitators can be a good way aimed at promoting and showing how the system
works to stakeholders and these should even be possible sometime before the CMC
portal system is introduced, in this manner enabling stakeholders to clear up their wor-
ries and misconceptions well before the system is ready and put into utilization.

Infrastructural readiness: The provision of internet/intranet, computer laborato-
ries, computers, is important for any meaningful engagement with the CMC portal plat-
form because the availability and readiness of the requisite IT infrastructure are critical
to the successful implementation of the system. Reliable and accessible communication
networks are needed by stakeholders both on-campus and off-campus to be able to en-
gage with the CMC portal system. The system would have to be hosted on a dedicated
computer server which may be internally done or externally outsourced weighing the
advantages as well as disadvantages of both before a decision is made. Other issues
concerning backup for the data as well as power is also of utmost great importance since
the loss of data can happen if these are not taken care of.

Stakeholder involvement: Stakeholder involvement in the implementation of such
innovation is critical to its success. Lecturers, students and some administrators who
directly deal with students' issues can be described as the key stakeholders in the insti-
tutions. Other staff of the institutions who do not have a direct link with students as well
as external people can be classified as secondary stakeholders. To achieve a successful
implementation, it is critical to understand the role played by each of the stakeholders,
their influence, as well as where and how they are involved in the implementation and
utilization of the CMC portal.

Too often however this is inadequately addressed. These stakeholders must, there-
fore, be identified and their involvement strategically harnessed to ensure success as
these are often not addressed inadequately.

Information technology staff readiness: The readiness of the ICT department/di-
rectorate is essential for a successful implementation. Most of these HEIs ICT staff 's
original mandate has been to acquire, set up, manage as well as maintain all the IT
software and hardware within the institution but with the introduction of applications
for the running and management of institutions due to current developments in ICT,
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many technical competencies are now required from these ICT staffs. Especially, the
ability to use different programming languages as well as databases which are essential
in the setup and configuration of most of these CMC portal applications. The lack of
these competencies by the ICT staff will warrant employing external assistance which
will surely have financial implications on the institutions. The Moodle Open source
application is lately being utilized by most HEIs and this application does require some
kind of tune-up to suit the demands of the institutions.

External support availability: Any institution planning on having a successful im-
plementation of such a system like the CMC portal will surely need the support of ex-
ternal person(s) or organizations if there is a lack of institutional capacity in terms of
the setup and configuration needed for the smooth running of the system. the support
from the external entities can come in the form of collaboration between institution who
have successfully implemented such systems and have gained much experience as a
result of that or through collaborations with organizations or individuals who have the
expertise and can provide the needed support in such proprietary systems like the Moo-
dle CMC portal. The achievement of the institutional goal concerning the implementa-
tion of such a system will be dependent on how they harness the support from these
external entities and also, the determination of the stage(s) that the support will have a
great impact is vital. The promotion, adaptation, as well as institutionalizing stages, can
benefit greatly from this external support.

Consideration of core task (teaching and learning): Any educational institution's
main core task is teaching and learning. The objectives for introducing an innovation
like the CMC portal into the core task of the institution can be to support and facilitate
students teaching and learning, broaden the scope of access to education and other pol-
icy initiatives by the government. Research has shown that a lot of students who enroll
in courses offered online do quit without successful completion and others who enroll
on the on/off-campus type using mediums like the CMC portal mostly becomes inef-
fective due to the lack of presence of the lecturers and so supporting and facilitating
students teaching and learning through the CMC portal system needs a significant level
of consideration as well as a careful design. If these considerations, as well as careful
design, are not done, the likelihood of resistance from the stakeholders will be high due
to conflict between the CMC portal software functionalities and traditional institutional
practices and processes.

4.2 Implementation (physical deployment)

For any successful institutional CMC portal implementation, there must be a suc-
cessful setup and configuration as well as a successful institutional process re-engineer-
ing. There are two different ways by which success can be achieved with the deploy-
ment of the system, the first is to adopt some of the Moodle's functionality to suit insti-
tutional requirements and the second is to adapt institutional processes to fit into the
functionality of the Moodle CMC portal if there are solutions provided by the functions
of the system to the challenges faced by the institution. At the point when institutions
don't follow any of these two different ways, they are likely to face a rejection of the
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system which will lead to it not being integrated properly into institutional processes.
The following are more clarifications concerning the implementation stage.

Installation and configuration: Getting software to perform its intended functions
requires a hardware component since no software runs in isolation. Technical expertise
is additionally required in other to set up, configure, and host the Moodle CMC portal
software, however when these technical staff, as well as the resources needed for a
successful implementation, isn't sufficient, there will be the need for external source to
provide these two which will most likely add to the cost of implementation as well as
bring about security and trust concerns. There can be the issue of trust regardless of
whether the system setup and configuration is done in the institution. Numerous IT
companies specializing in web hosting do offer services in Moodle application for in-
stitutions which include setting up, configuration and managing by which HEIs can
settle on.

Courseware development and course site setup: The utilization of the CMC portal
by stakeholders, especially the students will depend mostly on the level of courseware
populated on the system since the primary role of any educational institution is to pro-
vide teaching and learning. Courseware involves audiovisuals, text, graphics and other
materials deemed necessary by the institution, and so experts in these areas are needed
in other to bring out materials that will be pedagogically accepted for online utilization.
There are several ways by which the courseware can be developed and mounted and a
decision to which way must be taken during inception by the institution to avoid undue
delays or even not mounting of courses onto the portal. One way to do the development
is to have it done in-house by each lecturer since they are the ones teaching the students,
secondly, it can be done using a specially composed group within the institution, and
lastly, it can be done using outsourced developers externally or buy from a commercial
developer. The choice of which way to do the development will be dependent on
whether the CMC portal is being used from the inception of the institution or used after
the institution has been in existence for some time. This is because there will surely be
courses being run traditionally in institutions which have been in existence before the
portal introduction and so there will be some limitation as to the ways by which
courseware can be developed.

The course site setup is also dependent on how the deployment is carried out, and
this can be done by the trained lecturers or it can be done using a specialized group of
people or department whom will assign roles to the lecturers to do modification if need
be. A decision to which way the courseware development and setup must be taken and
enforced before deployment.

Support staff involvement: To achieve the main purpose of any educational insti-
tution which is teaching and learning, various groups of staff work together to make it
conceivable. The successful implementation of the CMC portal depends on the active
involvement in the deployment processes of not only the lecturers and students but also
the various departments like the admissions, examinations, library, students' accounts,
and so on who are engaged with students' services. Neglecting such groups of staff will
negatively affect the institutionalization of the system as in, the system will be seen as
belonging to a particular group of people as opposed to being seen as an institutional
one which leads to the resistance of the system. However, most institutions frequently
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don't consider these groups of people during these deployment stages, and to achieve a
successful implementation, there should be the involvement of these groups of staff
promptly within the deployment processes.

4.3 Institutionalization

The institutionalization phase which is the Post-implementation stage within the
CMC portal system implementation process is where the system’s functionalities are
infused into the everyday activities carried out within the institution. At the institution-
alization phase, the activities performed here can only be possible after a successful
installation, systems configuration as well as a readily-accessible system for utilization.
The evaluation of stakeholder acceptance of the systems' initial utilization is carried out
at the phase, and then the necessary steps are taken to build up its acceptance if a neg-
ative acceptance is found during the initial assessment. Steps like the incorporation of
the system into all stakeholders' daily activities as well as utilization of the full func-
tionalities of the CMC portal system including integrating other IS used in the institu-
tion with the CMC portal system thereby having a bigger enterprise resource planning
system are taken.

5 Conclusion

Holistic planning is needed before any of such systems are introduced in any insti-
tution and when such planning does not take place, the utilization of the system will be
minimal when implemented which will be as a result of stakeholders resorting to the
traditional methods of teaching, learning and the general administration of students.

To achieve a successful institutionalization of a CMC portal through the utilization
of the proposed framework in figure 2, both the implementers and stakeholders must
work together considering all institutional processes and activities as against the full
functionalities of the CMC portal system. The main objectives for the introduction of a
system like this can only be achieved when there is a successful institutionalization of
the system within the institution.

Contextual factors will influence the proposed framework displayed in figure 2
above, and this will differ among various institutions. The majority of these factors will
assume vital roles that will enable the institution to achieve its objectives for the intro-
duction of the CMC portal. Some of the factors include management support and com-
mitment as well as enforcement of utilization, institutional leadership, CMC portal de-
velopment, stakeholders training, institutional processes to be supported known to de-
velopers, adequate technical staff, and availability of courseware.

Research into the implementation processes of a CMC portal in HElIs is just a frac-
tion of how to achieve an effective CMC portal system. There is still the need for further
research to be done on the process required for the integration of a CMC portal with
other information systems forming an Enterprise resource planning system and also
examine how institutional structures influence the level of stakeholders' utilization of a
CMC portal system so as to contribute to a better institutionalization of CMC portals in
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HElIs. Since this research only focused on how the implementation of a CMC portal
through the proposed framework is done in HEISs, future research can also address how
the implementation can be carried out in the lower levels of education.
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