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ABSTRACT

The increased uptake of online education in developing nations due to the COVID-19 pandemic

has made online content development and delivery an area of focus as institutions establish

quality online education. Studies indicate the importance of quality content development and

delivery to satisfy a new demand for online education. This study sought to investigate the

status of online education in two institutions and looked out for the opportunities and challenges

in online content development and delivery. The challenges included; little exposure and little

experience in proper online content development and delivery coupled with poor internet access

and the need for enhanced faculty training toward best practices in online education. There in

the challenges lie great opportunities for those who wish to get involved in online education in

developing nations such as Kenya and Ghana where this study took place. Successful online

education will take the collaboration of many stakeholders such as telecommunication

companies, governments, learning institutions, and non-governmental stakeholders where each

will play a crucial part in creating an enabling environment for best practices.

Keywords: Content development, Online Education, online content delivery, Higher education

institutions
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EXECUTIVE SUMMARY

This study came about as a result of the Mastercard Foundation e-Learning Initiative

which is an off-shoot of the Mastercard Foundation Scholars Program. The e-Learning Initiative

came up as an intervention during the COVID-19 pandemic upon the realization that many

institutions of higher education hosting the Mastercard Foundation Scholars Program struggled

to offer online education. Learning institutions especially in developing countries were caught

off-guard and struggled to train teaching and non-teaching staff for online teaching and learning.

Some of the institutions had Learning Management Systems (LMS) while others needed to

acquire the basic technologies to facilitate the move to Emergency Remote Teaching and

Learning (ERT&L) under the new circumstances they found themselves in.

Under the Mastercard Foundation e-Learning Initiative, it became necessary to

investigate how participating institutions were faring in the space of online teaching and

learning. Thus, this comparative research sought to investigate the opportunities and challenges

of online learning in USIU-Africa and KNUST; two participating institutions under the e-Learning

Initiative. The researchers found that faculty members have had little exposure to ERT&L as

well as proper online content development and delivery. On the other hand, students have a

positive outlook towards online education, indicating the newly found realization of its

possibilities especially flexibility in online education.

The necessity for instructor training is both a challenge and an opportunity towards the

provision of high quality online education in institutions of higher learning in Africa. Numerous

interconnected factors contribute to the provision of high-quality online education. Notably,

faculty training plays a pivotal role in shaping the utilization of the institutional Learning

Management System (LMS) and associated technologies for online learning. The ways in which

the LMS and other integrated technologies are used is a key determinant of success in online

education. The findings of this study have the potential to establish a foundation for best

practices in online learning within the African context.
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ABBREVIATIONS AND ACRONYMS

COVID-19 Corona Virus Disease of 2019

CUE Commission for University Education

ERT Emergency Remote Teaching

ERT&L Emergency Remote Teaching and Learning

IRB Institutional Review Board

KNUST Kwame Nkrumah University of Science and Technology

LMS Learning Management System

MCFSP Mastercard Foundation Scholars Program

NAB National Accreditation Board

NACOSTI National Council of Science, Technology and Innovation

SME Subject Matter Expert

STEM Science, Technology, Engineering and Mathematics

USIU-Africa United States International University – Africa

WASC Western Association of Schools and Colleges
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PROJECT DESCRIPTION

Project Background

Africa is characterized by the utmost educational needs and high rates of educational exclusion.

However, there is enormous potential in online education because it is more accessible, both in

terms of cost and by providing access in areas where it was impossible to reach out to the

distance learner (Rwirahira, 2018). Harnessing this potential means that higher educational

institutions need to acclimatize to how they deliver online teaching and learning in response to

an unparalleled learner expectation (Cisco, 2017). This dire necessity to adapt has not only

brought many challenges to higher educational institutions but also many new affordances.

Amid these affordances, online instructional content should be cautiously designed to take into

consideration not only the validity of the content itself, but also the efficiency of the content in

terms of the context within which the online pedagogical activities will take place. Ironically, even

if instructional content has been sufficiently contextualized, it might need to be modified further

before it would be appropriate in another context.

Over the years, the number of online courses has increased (Allen & Seaman, 2008; Sugar,

Martindale, & Crawley, 2007; Wait & Lewis, 2003). As the number of online courses and student

enrolment continue to rise, higher education institutions must also be willing to tackle associated

challenges. Some of the challenges have to do with online content development while others

have to do with online content delivery. Even though some successful e-learning implementation

and capacity building experiences have been reported (Davis & Surajballi, 2014; Deepwell,

2007; Deepwell & Beaty, 2005; Deepwell & Syson, 1999; McGill, Klobas, & Renzi, 2014;

Raspopovic, Jankulovic, Runic, & Lucic, 2014), many institutions have experienced setbacks

and failures (Keegan et al., 2007). Very few instructors in higher education institutions have

experienced any form of online education on how to develop standardized online content. This

has resulted in a reduction in the perceived usefulness of online instructional content and a

subsequent reduction in student impetus to learn in online environments. Traditionally, faculty

members in higher education are Subject Matter Experts (SMEs) who are not necessarily

equipped with pedagogy and this complicates online content development and delivery.

Problem statement 

Digital technologies have become indispensable in the delivery of instruction in higher education

across universities in the world. There are expectations for policymakers and educators to
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integrate digital technologies into teaching and learning. Learners are expected to develop

capacities for effective participation in blended and online learning. This call was renewed when

the COVID-19 pandemic forced almost all academic institutions to go online to continue

academic activities. Large public universities in Africa struggle to exploit online teaching and

learning, not to mention academic assessments. Stakeholders in higher education including

governments and external partners such as Mastercard Foundation Scholars Program (MCFSP)

became aware of challenges facing the e-Learning ecosystem. MCFSP recognized the

disruption caused to education by the pandemic in partner universities across the world and

introduced an intervention dubbed the e-Learning Initiative to better enable the development

and delivery of online courses, mentoring and student outreach. Their intervention is aimed at

deepening the capacity of institutions and building their resilience to recover and respond better

to future crises. 

As part of the intervention the participating universities have nominated e-Learning champions

to be trained as instructional designers and online pedagogy experts in their respective

institutions. This was because of a rapid needs assessment survey of 22 universities (11 African

and 11 non-African) in the MCFSP network that revealed that, majority of African universities

have very limited e-Learning capability. Other major constraints identified include connectivity,

access to devices, electricity, and cost of access. It is also emerging in interactions amongst

participating African universities that the respective institutions have different practices around

the design and delivery of online instruction. Universities are having varying degrees of success

with their efforts to transition to online learning and related support services for effective,

efficient, and engaging learning without any documented best practices so far. 

For e-learning to be successful in any higher educational institution, it requires competent staff,

robust instructional design, strong online pedagogical practices and adequate infrastructure. An

understanding of the differentiated online pedagogical practices would provide an empirical

knowledge base for African universities to develop capacities rapidly and enhance institutional

processes to facilitate the transformation of face-to-face lecture instruction to online suitable

instruction for effective and engaging learning.

Context and Rationale

This study took place in two institutions of higher learning; United States International

University-Africa (USIU-Africa) and Kwame Nkrumah University of Science and Technology

(KNUST). USIU-Africa is a private university in Nairobi, Kenya while KNUST is a public

university in Accra, Ghana. Both institutions are active participants in the Mastercard
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Foundation e-Learning Initiative and have comparable Science, Technology, Engineering and

Mathematics (STEM) related courses. 

USIU-Africa was founded in 1969 and has remained a relatively medium sized private higher

learning institution while KNUST is an expansive public university and is the largest university in

the Ashanti region of Ghana. According to Wikipedia, USIU-Africa has about 8,500 students in

five schools while KNUST has over 100,000 students in both undergraduate and postgraduate

courses in five colleges. The administrative organization of the two universities in this study

differs substantially.

Online pedagogical approaches and content development in higher education are gaining

traction in Africa.  Governments and higher education institutions in recent times are investing in

digital infrastructure and building capacities to enhance online teaching and learning to make

the online learning environment effective at delivering learning outcomes at par with traditional

face-to-face classroom-based education. The changing educational landscape as a result of the

pandemic and the growing awareness about learner-centered instructional design and

development makes it imperative to rethink pedagogical practices in higher education.  This

institutional quest has resulted in a dynamic online pedagogical landscape that has generated

immense interest among researchers, educators, and policymakers. 

In the African context, online learning in higher education is a relatively new concept that has

come in place due to the pandemic. Before then, higher learning institutions were warming up to

the use of the Learning Management Systems (LMSs). When the pandemic struck,

governments closed learning institutions to control its spread. There was no immediate plan on

how learning would continue. Institutions that were using LMSs were quick to move on to

Emergency Remote Teaching (ERT).  Content that was developed and delivered face-to-face

was quickly put up in the LMSs to facilitate continuity in learning. There was no time to properly

design and develop course materials for online delivery. Crawford et. al. (2020) established that

higher education instructors rushed to convert curriculum to an online environment as it was a

test of organizational agility. At the same time, there was no training on how to design and

develop content for online teaching. There was little training on how to use some basic

technologies to deliver synchronous sessions online, but there was no capacity building on how

to deliver asynchronous online learning materials. Considering these underlying scenarios, the

authors of this study seek to identify institutional opportunities and challenges in content

development and online delivery.
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Research Questions

The study will seek to answer four research questions: 

1. What is the current state of online content development and delivery at USIU-A and KNUST

STEM courses? 

2. What are the challenges of developing and delivering online learning in STEM related

courses at USIU-A and KNUST? 

3. What are the critical success factors for online content development and delivery in STEM

related courses at USIU-A and KNUST? 

4. What are the opportunities in developing and delivering online learning in the institutions

under study?
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LITERATURE REVIEW

Pedagogical concerns on the state of online content development

In the year 2019, just before the COVID-19 pandemic struck, Zawacki-Richter & Qayyum,

(2019) had concluded that in Africa, online technologies were being used to support learning

and provide resources rather than being a mainstream mode of delivery for

learning. Universities cancelled all face-to-face classes and transitioned to online digital learning

platforms such as learning management systems (LMS) (Dlamini & Ndzinisa, 2020). The

pandemic therefore escalated the uptake of digital technologies in the African higher education

context (Akahome & Ekakitie, 2022).

The outbreak of the pandemic forced higher education institutions to transform curriculum into

online formats that resulted in many challenges (Almazova et al., 2020). The associated

challenges of pedagogical concerns in developing online content were: (i) making knowledge

visible to students; (ii) making instructors’ thinking visible to students and (iii) making students’

thinking visible to themselves and their instructors. The challenges were compounded by the

quick, unplanned capacity building sometimes given by peers who were equally struggling with

concepts of online education during a pandemic. Content should align with appropriate

instructional design methodology, learning objectives and expected outcomes and be reusable

across various LMSs. Developing online contents to stimulate learning means that content

materials must focus on the cognitive perspective, emotional perspective, behavioral

perspective and contextual perspective.

A vital component of instructional design theory is the analysis of content to-be-learned. Merrill

(1997) concluded that, content analysis focuses on components, and not integrated wholes.

Merrill therefore illustrated the shortcomings of what has come to be known as the First

Generation Instructional Design. The components that result from content analysis are separate

items, such as concepts, facts, principles, and procedures.  Tennyson and Rasch (1988) opined

that, learning theories must be linked to educational goals, learning objectives, and instructional

prescriptions.  Embracing strategic principles for executing online education has the potential of

providing authentic learning (Herrington et al., 2010) and enhancing educational delivery and

reducing costs (Curran, 2004; Sharpe, Benfield, & Francis, 2006). The popularity of online

learning implementation strategy (synchronous, asynchronous and blended) using theoretical

and conceptual models (Collis & Moonen, 2001; Rogers, 2003) has gained significant attention
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due to the complexities involved with the process and provision of authentic e-learning

(Herrington, Reeves, & Oliver, 2010).

Many existing online instructional contents in Africa’s higher educational institutions assume that

students will have the prerequisite skills to function effectively in an online environment; an

incorrect assumption. It is thus imperative to ensure that content for online courses are

designed to usher students to scaffolding approaches that enhance confidence and motivation

and effective online study. This approach is central in the African context where students might

already be faced with countless online learning barriers such as faculty heavy workload, low

administrative support, content quality, and equipment concerns (Nelson and Thompson, 2005).

Challenges of developing and delivering online education

The challenges of developing and delivering online learning in this study inevitably emanate

from those experienced during the COVID-19 pandemic because online education was not

clearly mapped in the African context before then. One of the immediate challenges was the

lack of working, teaching and Learning materials (Koi-Akrofi et al., 2020) for online learning

since almost all programs had been taught face-to-face. Universities had to invest heavily in

digital technologies to embrace emergency remote teaching and learning and adapt to the

changing landscape (Dlamini & Ndzinisa, 2020).

Post pandemic and after seeing the affordances of online learning, institutions of higher learning

are convinced about developing online learning programs. However, there are no best practices

for higher education institutions to mimic and no known models to follow (Akahome & Ekakitie,

2022). Post pandemic there are some glaring challenges towards offering online education.

Some of the challenges as seen by Zawacki-Richter & Qayyum (2019) and Akahome &

Ekakitie, (2022) are lack of devices, inadequate infrastructure, limited but expensive bandwidth,

lack of faculty capacity to teach online, lack of political will and limited access to LMS off

campus. These challenges will have to be overcome before online education can start to take

shape in Africa.

In an exploratory factor analysis study, Siddiquei & Kathpal (2021) summarized instructor,

institutional, student and content challenges as: transition to online from offline, communication

barriers, lack of online teaching pedagogy; lack of training for teachers and students, poor

technical and multimedia support, lack of technical troubleshooting team; poor student

readiness, lack of technical skills to learn online, network issues, identity, interaction, and

participation issues; and poor development of new material, lack of multimedia tools (Videos,
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PPT, and Animation), lack of regular assignments, irregular feedback from students. All these

challenges did not have immediate solutions and there was no reference point thus all those

involved in online teaching and learning were at crossroads.

As the world learnt to live with the pandemic, accrediting bodies demanded that face-to-face

programs be taught on campus and both students and lecturers were recalled to physical

learning. Although face-to-face lectures are slowly being normalized again, teaching and

learning will never be the same again (Akahome & Ekakitie, 2022).

Critical success factors for online content development and delivery

In his book titled “Planning and delivering quality online education”, Wa-Mbaleka (2020) outlines

major considerations for those who wish to start providing online education as: the right

mindset, quality personnel, adequate technical infrastructure, adequate library services and

quality online programs. Most significant factors influencing E-learning success during the

COVID-19 pandemic were related to technology knowledge management, support from

management, increased student awareness of utilizing E-learning systems, and demanding a

high level of information technology from the instructors, students, and universities (Alqahtani &

Rajkhan, 2020).

There are three critical success factors in online delivery: technology (ease of access and

navigation, interface design and level of interaction); the instructor (attitudes towards students,

instructor technical competence and classroom interaction); and the previous use of the

technology from a student’s perspective (Volery & Lord, 2000). Another important factor

according to Volery & Lord (2000) is the level of interaction between students and lecturers in

online courses which calls for a shift in the academic role from the intellect‐on‐stage and mentor

towards lecturers being learning catalysts through content development and delivery.

Upon doing a comprehensive literature review, Cheawjindakarn, et al. (2013) summarized

online education success factors as 1) institutional management – market research, program

framework, operational plan, cost effectiveness, 2) learning environment – course management

system, technical infrastructure, access and navigation, 3) instructional design – clarity of

objectives, content quality, learning strategies, psychology of learning, learning assessment, 4)

services support – training, communication tools, help desk, and 5) course evaluation. Their

point number three directly touches on content development and delivery and gives the specific

success factors in this area.
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Opportunities in online education

There are many foreseeable opportunities for online education. Among the opportunities are the

immense need to use online distance education as a means to respond to the huge need for

flexible, affordable and quality education (Zawacki-Richter & Qayyum, 2019). As information and

communication technologies have kept advancing, online education has become more feasible

technologically, economically, and operationally where mobile-based learning seems to be

headed towards a critical mass and may have a major impact (Palvia et al., 2018).

Within some of the challenges experienced in online education so far, there lies the

opportunities. For example, Mallison & Krull (2013) suggested a capacity building intervention to

enable academic staff to successfully support online learning. Such interventions are required

even now and they come with the opportunity to provide education to the masses who really

need it.

Role of instructors and instructional designers in online content development

Successful online content development necessitates the commitment of all primary

stakeholders. In higher education, instructors and instructional designers are often assigned

courses together for development of online content. Sometimes, instructors are unaware of the

instructional design field and the valuable knowledge instructional designers bring to course

development (Hart, 2018). Often, instructors may not realize that the assistance and

recommendations of instructional designers can improve content development.

Instructional designers possess knowledge and skills on learning theories and design models

that are the keys to improving quality of online content. Yet as Hassan (2021) realized,

universities did not utilize instructional design services, as faculty designed their online courses

based on previously practiced face-to-face delivery and they were not familiar with services of

instructional designers. When such specialized knowledge and skill sets are unexploited, the

outcome is low-level contents courses where students are unsuccessful. Therefore, it is

important for individuals within academia to understand the role of instructional designers in

improving the quality of content for online courses in higher institutions (Hart, 2018). There is,

plenty to do in online content development if we are to prepare students to play a dynamic and

critical role in the digital future.
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THEORETICAL FRAMEWORK

The study subscribes to the notion that cohesion between the skills of instructional designers

and subject matter experts work in favor of a more effective approach when implementing an

instructional design process. Smith and Ragan (1993) define the instructional design process as

“the systematic process of translating principles of learning and instruction into plans for

instructional materials and activities.”  Instructional design process and delivery process is never

a simple and straight forward process. It is an iterative process where the evaluation of one

stage can send one backwards to improve on previously done areas. The ADDIE model of

instructional design is the basis of how content development happens and all other instructional

design models find their origin in ADDIE. This study therefore uses ADDIE as the instructional

design model that guides content development as the cooperation between instructional

designers and subject matter experts moves the process from one stage to the next. The

ADDIE process is conceptualized as involving five steps (Branch, 2009) illustrated in Figure 1. 

1. Analyze – This is the first stage and it involves analyzing the current scenario and identifying

training and knowledge gaps. This is what helps to come up with a training plan for a

particular group of people such as instructors.

2. Design – This is the second stage where the course map is put in place by the course

design team which should have the subject matter expert and instructional designer in place.

Practical decisions about courses are made at this stage. For example, the length of the

course, the number of modules the course will have, the course learning outcomes the

course will address etc.

3. Develop – Course development in the Learning Management System (LMS) happens. This

is guided by the design plans and may lead to corrections on the design plan thus iteration

can happen in this stage. All planned for course resources are put in place and alignment of

all those resources towards meeting the specified learning outcomes is ensured.

4. Implement – Implementation involves exposing the course so far developed to the learners

with course delivery processes being followed for the first time in the course. All learner

engagement activities happen during the implementation stage and both instructional

designers and subject matter experts monitor and identify any issues that may need

correction throughout the first cohort.

5. Evaluate – As illustrated in figure 1, evaluation takes place at every stage of course content

development. It is not an isolated stage on its own but touches on all the stages. Evaluation

is what involves the need for iterations as both instructional designers and subject matter

experts come up with quality online courses.
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Figure1: The ADDIE Model

Source: (Researchers)

The ADDIE model would be used fundamentally to define steps in the design and delivery of

online instruction to understand the content development and delivery in the contexts of this

study. In addition, the concept of learning culture, which has a three-dimensional construct

namely Personal, Pedagogical interactions, and Organizational Dimension; would be employed

to assess the effectiveness of online instruction at delivering learning outcomes and promoting

sustainable education development in respective universities under study. The authors gravitate

towards this concept because it takes the whole-institutional perspective to educational

development by encouraging learning culture in higher education primarily from the learners’

point of view (Jenert, 2011). 
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RESEARCH DESIGN

Methods and Modes of Analysis

This study adopted an exploratory descriptive design which was cross sectional in nature. Since

all the research questions were descriptive, qualitative, and quantitative data were collected in

USIU-Africa and KNUST. Descriptive research describes the characteristics of objects, people,

groups, organizations, or environments and usually a precursor to explanation research (Moflih,

2016). The target population in this study were the teaching staff and students at USIU-Africa

and KNUST in the comparative schools/colleges teaching and undertaking STEM courses

respectively. In USIU-Africa, the study focused on School of Science & Technology and School

of Pharmacy & Health Sciences while in KNUST the study focused on College of Science and

College of Health sciences as shown in Table 1.

Table 1

Targeted Schools/Colleges

  School/College Program

s

Departments Percentage

1 School of Science and Technology USIU-Africa 7 7 11.1

2 School of Pharmacy & Health Sciences USIU-A 2 4 6.3

3 College of Science - KNUST 2 10 15.9

4 College of Health Sciences -KNUST 5 42 66.7

  Total 26 63 100

Source: USIU-A and KNUST Websites, Spring 2022 
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The target population was reached using a mixed multistage sampling technique. First the

schools were conveniently chosen based on the courses taught. This study focused on the

STEM courses. Sampling was done to select a sufficient number of elements from the

population, so that a study of the sample and an understanding of its properties or

characteristics would make it possible to draw conclusions about the population (Cooper &

Schindler, 2014). Secondly, different approaches were used in USIU-Africa and KNUST due to

differences in the number of STEM programs. At USIU-Africa, a census survey of the full-time

faculty and simple random sampling of students were done. At KNUST stratified random

sampling was done due to the large numbers as seen from Table 1. Thirdly, programmes per

university were cascaded per school forming the strata for the study. From each stratum, simple

random sampling was used to come up with departments targeted for the study. At departmental

level simple random sampling was used to select faculty and students who served as

respondents for the study.  

At USIU-Africa a census survey was used for to collect data from all the faculty members in the

two STEM programs. On the other hand, a stratified sampling technique was used for faculty

members. Within each stratum, simple random sampling was applied to come up with a

representative sample. Simple random sampling was used to collect data from students in both

institutions.

Table 2. Respondents from Schools/Colleges in USIU-A and KNUST

No
.

Schools No. of Faculty

%
Fulltim

e
Adjunc

t
Total

1 School of Science and Technology USIU-Africa 21 25 46 8.4

2 School of Pharmacy and Health Sciences -

USIU-Africa

11 28 39 7.1

3 College of Science - KNUST 191 20 211 35.0
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4 College of Health Sciences -KNUST 270 206 476 49.5

  Total 483 289 772 100

This study used both primary and secondary data. Primary data was collected using a

questionnaire. The questionnaire was prepared from scratch by the researchers. The

questionnaire had structured and open-ended questions which were used to collect data from

faculty members and students in the targeted schools and/or colleges. Secondary data was

collected from School/College reports and data analytics from the institutional learning

management systems. This data complemented the data collected from the questionnaire to

answer the research questions for the study.

The proposal was submitted to Institutional Review Board (IRB) to evaluate the ethical

orientation and quality of the proposal before seeking regulatory research permit from the

National Commission for Science, Technology and Innovation (NACOSTI). In order to comply

with government policy, permit to conduct the study was applied for and given from NACOSTI.

Ethical consideration was adhered to during the entire research to ensure integrity and

objectivity of researchers, respect of respondents, avoidance of harm to the respondents,

volunteerism and right to withdraw through obtaining informed consent form the respondents,

explaining the study to the respondents and maintaining anonymity (Saunders et al., 2016).

Descriptive statistics techniques were used for data analysis. These included frequencies,

percentages, mean and standard deviation of the study variables. Correlations generated from

SPSS were also used to show significant parameters for the different research questions. 

Further, analysis was done through content analysis and descriptive statistics including mean,

mode, standard deviation, percentages and frequencies. The results are presented through

narratives and tables
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RESEARCH FINDINGS

Faculty members’ demographic information

In all, this study generated 97 responses from faculty members in KNUST and USIU-Africa. The

respondents were asked to provide some demographic information for this study. They provided

information that informed the study on their institutional affiliation (Table 3), overall teaching

experience at higher learning institutions (Table 4), their experience in online teaching (Table 5),

the LMS used (Table 6) and the STEM related disciplines available (Table 7). This Demographic

information proved useful for this study which sought to investigate the challenges and

opportunities in online content design and development towards best practices in future.

Table 3. Institutional affiliation of faculty members

Institutional Affiliation Frequency Percent

Kwame Nkrumah University of Science and Technology (KNUST) 65 67.0

Unites States International University - Africa (USIU-A) 32 33.0

Total 97 100.0

Majority of the respondents (67%, N=65) were from KNUST while the rest (33%, N = 32) of the

respondents were from USIU-Africa. This differences in respondent’s numbers was mainly

because of the institutional numbers from which the sub-samples were taken.

Table 4. Teaching experience

Frequency Percent

1-5 years 24 24.7

6-10 years 31 32.0

11-15 years 24 24.7
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16-20 years 9 9.3

21-25 years 6 6.2

26 years and above 3 3.1

Total 97 100.0

It is worth noting that a majority (75.3%, N = 73) of the faculty members who responded to the

questionnaire for this study have teaching experience above 6 years, an indication that the

respondents were all instructors prior to the COVID-19 pandemic.

Table 5. Online teaching experience

Frequency Percent

1-5 years 79 81.4

6-10 years 15 15.5

11-15 years 3 3.1

Total 97 100.0

One of the objectives of this research was to establish the status of online teaching and

learning in both institutions. Majority (81.4%, N = 79) of the faculty members who took part in

this study had 1 – 5 years online teaching experience. Given the time that this study was done,

it can be deduced that majority of the respondents participated in Emergency Remote Teaching

and Learning (ERT&L) which for them is synonymous with online teaching and learning. A

minority (18.4%, N = 15) of the faculty members had online teaching and learning experience

prior to the pandemic. This data gave the researchers an insight on the status of online content

development and delivery in the two institutions.
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Table 6. Learning management system used

Learning Management System (LMS) used

Frequency Percent

Blackboard 32 33.0

Moodle 65 67.0

Total 97 100.0

In online learning, the choice of the LMS determines how courses will be developed and

delivered in online learning because different LMSs have different features that may be

employed during course design, development and delivery. The two institutions used different

Learning Management Systems (LMSs); USIU-Africa uses Blackboard Learn while KNUST

uses Moodle.

Table 7. STEM related disciplines

Disciplines

Frequency Percent

Science 36 37.1

Technology 11 11.3

Engineering 6 6.2

Mathematics 19 19.6

Medicine 20 20.6

Non-STEM 3 3.1

Unknown 2 2.1

Total 97 100.0
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This study requested the participation of faculty members in specific STEM related areas that

were purposefully chosen to ensure the two participating institutions were comparable. The

specific STEM related areas chosen for this study were; Science, Technology, Engineering,

Mathematics and Medicine. The other schools and colleges in the two institutions proved too

diverse to be included in the study.

Student demographic information

Student respondents from both USIU-Africa and KNUST provided demographic information

relevant to this study. Whereas the link to the questionnaire was sent to over 2000 students, 695

students responded to the questionnaire in full.

KNUST provided 52.4% of the student respondents while USIU-Africa provided 47.6% (Table 8).

In terms of gender, 41.7% of the student respondents were female while 52.9% were male

(Table 9). A great majority (86.2% N = 599) of the student respondents were in the 18-25 years’

age group (Table 10). The data indicated that majority of the respondents were undergraduate

students in the two institutions. Table 11 shows that majority of the student respondents’ marital

status was single.

Table 8. Student institutional affiliation

Institution Frequency Percent

KNUST 364 52.4

USIU-Africa 331 47.6

Total 695 100.0

Table 9. Student gender

Gender Frequency Percent

Female 290 41.7

Male 368 52.9

Prefer not to say 37 5.3

Total 695 100.0
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Table 10. Student age

Age Frequency Percent

Below 18 Years 29 4.2

18-25 Years 599 86.2

26-30 years 67 9.6

Total 695 100.0

Table 11. Student marital status

Marital Status Frequency Percent

Single 617 88.8

Married 76 10.9

Total 693 99.7

Neutral 2 .3

Total 695 100.0

Table 12. Devices used by students

Device used Frequency Percent

Smartphone 230 33.1

Tablet 37 5.3

Laptop 396 57.0

Desktop Computer 22 3.2

Others 8 1.2

Total 693 99.7

A majority (57%, N = 396) of the students who took part in this study use laptops for their online

learning activities as shown in Table 12. Smartphones featured as being used for online
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education among a considerable number of respondents (33.1%, N = 230). This means that

during content development and delivery, faculty members must be aware that some students

are likely to use smartphones for learning online. Whereas smartphones are not optimized for

online learning, their penetration rate in Africa is high and thus their prevalence in online

education can only increase with time especially in low resourced public universities where

students may not afford high end laptops.

Table 13. Student stem related field

Stem related field Frequency Percent

Science 111 16.0

Technology 220 31.7

Engineering 100 14.4

Mathematics 52 7.5

Medicine 129 18.6

Non-Stem 80 11.5

Unknown 2 .3

Total 694 99.9

Table 13 shows that student respondents were drawn from purposefully selected STEM related

disciplines just like the faculty members who responded to the questionnaire in this study. This

was carefully considered by the researchers to ensure proper triangulation of the data received

from respondents.

Table 14. Student academic level

Academic level Frequency Percent

Year One 253 36.4

Year Two 187 26.9

Year Three 146 21.1

Year Four 100 14.4

Year Five 8 1.2

Total 694 100
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The data showed that students respondents ranged from first to fifth years (Table 14). Majority

of the courses at the undergraduate level take four years to complete in both USIU-Africa and

KNUST. This explains the low number of fifth year students who answered the questionnaire.

Faculty basic e-Learning skills

The first objective of the study was to establish the current state of online content development

and delivery. In order to do this, the study sought to establish whether faculty members had the

basic e-Learning skills such as; basic technical skills, access to LMS with minimal help, effective

communication and the ability to research and select online content resources. Table 15 shows

the descriptive statistics while Table 16 shows the Pearson’s correlations holding demographic

information constant.

Table 15 shows that respondents from USIU-Africa generally rated their basic e-Learning skills

highly compared to respondents from KNUST. It would be worthwhile to find out why KNUST

respondents were relatively not very confident in e-learning skills.

Table 16 indicates that institutional affiliation is correlated to teaching comfortably online,

effective communication and relatability to accessibility concepts for online content development

and delivery.

Table 15. Faculty basic e-Learning skills

 Basic e-Learning skills

Stro
ngly
Disa
gree

Disa
gree

Moder
ate

Agr
ee

Stron
gly

Agre
e

Tot
al

I have all the basic

technical skills for operating

computing gadgets

USIU-

A
0.0 3.1 3.1 15.6 78.1 100.0

KNUS

T
2.6 5.1 5.1 35.9 51.3 100.0

I can access all my courses

in the Learning

USIU-

A
0.0 0.0 6.3 21.9 71.9 100.0
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Management System

(LMS) with minimal help

KNUS

T
0.0 10.3 12.8 48.7 28.2 100.0

I am comfortable teaching

all my courses in an online

environment

USIU-

A
0.0 0.0 15.6 31.3 53.1 100.0

KNUS

T
2.6 20.5 15.4 43.6 17.9 100.0

I am comfortable teaching

all my courses in an online

environment

USIU-

A
0.0 0.0 15.6 31.3 53.1 100.0

KNUS

T
2.6 20.5 15.4 43.6 17.9 100.0

I can effectively

communicate verbally to my

students in online teaching

and learning environment

USIU-

A
0.0 0.0 3.1 37.5 59.4 100.0

KNUS

T
0.0 10.3 12.8 46.2 30.8 100.0

I can effectively

communicate in written

form to my students in

online teaching and

learning environment

USIU-

A
0.0 0.0 3.1 28.1 68.8 100.0

KNUS

T 2.6 7.7 12.8 56.4 20.5 100.0

I can relate to the concept

of course content

accessibility for all in online

learning

USIU-

A
0.0 0.0 6.3 28.1 65.6 100.0

KNUS

T
0.0 12.8 12.8 48.7 25.6 100.0

I can research and select

resources online for

courses that I teach online

USIU-

A
0.0 0.0 6.3 25.0 68.8 100.0

KNUS

T
5.1 2.6 5.1 48.7 38.5 100.0
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Table 16. Faculty e-Learning skills descriptive statistics

Descriptive Statistics Mean Std.
Deviation

N

Institutional Affiliation 1.33 .473 97

Teaching Experience 2.49 1.300 97

Online Teaching Experience 1.22 .484 97

Learning Management System (LMS) used 1.67 .473 97

STEM Related Discipline 2.93 1.804 97

Basic Technical Skills 2.88 .439 97

Access LMS Courses with minimal help 2.82 .500 97

Teach Comfortably Online 2.64 .680 97

Effectively Communicate Verbally Online 2.85 .464 97

Effectively Communicate in Writing Online 2.80 .533 97

Relate to Online Accessibility Concepts 2.77 .550 97

Ability to Research and Select Online

Resources

2.88 .439 97



33

Table 17
Faculty e-Learning skills correlations
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The data showed that teaching experience was negatively correlated to basic technical skills for

teaching online which the researchers believe that the more faculty members teach face to face,

the less likelihood for them to desire the basic technical skills for teaching online. Furthermore,

teaching online was correlated to effective communication during course development and

delivery. Teaching comfortably online is related to LMS used and effective communication as

well as the ability of faculty member to research and select online resources. All the parameters

in the correlation table were important in establishing the status of online content development

and delivery thus answering the first objective of this study.

Student e-Learning skills are important for online learning. Students were asked to rate their

digital skills and their responses are as summarized Table 18. A majority (69.7%, N = 485) of

the student respondents rated their digital skills as advanced and intermediate. This indicates

that they view themselves as possessing the skills that are required for online learners. The

minority (28.1%, N = 195) represent students who would need training to acquire the digital

skills necessary for smooth online learning. The data thus suggests that opportunity exist in both

institutions to train students on how to effectively engage in online learning.

Table 18. Students’ digital skills

Digital skills rating Frequency Percent

Advanced 165 23.7

Intermediate 320 46.0

Basic 195 28.1

No Experience 14 2.0

Total 694 99.9

Table 19. Students institutional LMS access

Institutional LMS use/access Frequency Percent

Once a day 181 26.0

Twice a week 234 33.7

Once a month 22 3.2

Occasionally 239 34.4

Never 16 2.3
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Total 692 99.6

System 3 .4

Total 695 100.0

Student responses on how they access the LMS was not consistent with high quality online

learning. Considering that these are full time students, the ideal situation would be where the

majority of the students accessed the LMS on daily basis to interact with the content. The fact

that more than 33.7 % accessed the LMS twice a week and another 34.4 % accessed the LMS

occasionally may not augur well with for student online learning because of limited engagement

in both institutions. Probably this is affected by the push towards bringing back face-to-face

instructions for majority of the courses offered at the undergraduate level where majority of the

respondents come from.

The overall student experience in online learning can inform the status of online content

development and delivery. Students were asked to state their experience and their responses

are summarized in the Table 20.

Table 20. Student overall online learning experience

Overall online learning experience Frequency Percent

Poor 20 2.9

Satisfactory 144 20.7

Good 232 33.4

Very Good 204 29.4

Excellent 86 12.4

Total 686 98.7

System 9 1.3

Total 695 100.0

The majority (97.1%, N = 666) of student respondents from both KNUST and USIU-Africa rated

their overall online learning experience as satisfactory, good, very good and excellent. This

indicates that so far, the status of online content development and delivery has achieved a lot in

the students’ view.
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Table 21 shows the challenges faculty member with developing and delivering online content at

both KNUST and USIU-Africa. This study considers disagreement and moderate responses as

possible areas of challenge.

Table 21. Faculty online content development challenges

Online content development

Statement
Strongly
Disagree

Disagree Moderate Agree
Strongly

Agree
Total

I have been trained on online

content development

USIU-A 0.0 0.0 9.4 40.6 50.0 100.0

KNUST 5.1 15.4 15.4 51.3 12.8 100.0

I can develop different types of

online content/resources for

teaching

USIU-A 0.0 3.1 9.4 37.5 50.0 100.0

KNUST 5.1 5.1 20.5 51.3 17.9 100.0

I can use a variety of LMS

features to develop online

learning resources

USIU-A 0.0 0.0 18.8 34.4 46.9 100.0

KNUST 5.1 12.8 33.3 35.9 12.8 100.0

I can properly organize

learning materials in the LMS

USIU-A 0.0 0.0 9.4 43.8 46.9 100.0

KNUST 5.1 5.1 15.4 59.0 15.4 100.0

I ensure that my courses are

accessible to learners with

special needs.

USIU-A 3.1 12.5 25.0 18.8 40.6 100.0

KNUST 5.1 17.9 43.6 25.6 7.7 100.0

I use visual graphics in content

development

USIU-A 0.0 0.0 28.1 31.3 40.6 100.0

KNUST 2.6 10.3 20.5 51.3 15.4 100.0

I prepare my online teaching

resources before the semester

begins

USIU-A 0.0 6.3 3.1 34.4 56.3 100.0

KNUST 2.6 10.3 23.1 48.7 15.4 100.0

I create online content based

on thorough research on

course concepts

USIU-A 3.1 3.1 3.1 25.0 65.6 100.0

KNUST 2.6 5.1 12.8 46.2 33.3 100.0
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I develop content according to

the course and module

learning outcomes

USIU-A 0.0 0.0 6.3 37.5 56.3 100.0

KNUST 2.6 0.0 15.4 48.7 33.3 100.0

I align course content, learning

outcomes and assessments to

the course level,

USIU-A 3.1 0.0 0.0 37.5 59.4 100.0

KNUST 0.0 0.0 15.4 48.7 35.9 100.0

I use subject specific language

when developing course

content

USIU-A 0.0 0.0 12.5 31.3 56.3 100.0

KNUST 0.0 0.0 17.9 59.0 23.1 100.0

I maintain a consistent tone

throughout content

development

USIU-A 0.0 0.0 18.8 28.1 53.1 100.0

KNUST 0.0 12.8 25.6 51.3 10.3 100.0

I provide a variety of reference

materials when developing

course content

USIU-A 0.0 0.0 9.4 37.5 53.1 100.0

KNUST 0.0 0.0 7.7 51.3 41.0 100.0

I incorporate Quality

Assurance/Quality Matters

Standards during content

development

USIU-A 0.0 0.0 21.9 40.6 37.5 100.0

KNUST 0.0 2.6 28.2 59.0 10.3 100.0

The majority of the respondents from both institutions agreed with the statements posed on

content development. For example, they agreed that they have received training on content

development. USIU-Africa faculty members rated their content development training and skills

higher than NKUST. There are some skills that draw attention as possible opportunities for

training because they feature significantly in the moderate and disagreement columns of the

responses and these are; ensuring that content is accessible to learners with special needs,

using a variety of features in the LMS, using visual graphics during content development,

incorporating quality in content development, maintaining a consistent tone throughout content

development and using subject specific language in content development. Both institutions need

to pay attention to these parameters to improve content development.



40

Table 22. Faculty online content development challenges statistics

Descriptive Statistics Mean Std.
Deviatio

n

N

Institutional Affiliation 1.33 .473 97

Teaching Experience 2.49 1.300 97

Online Teaching Experience 1.22 .484 97

Learning Management System (LMS) used 1.67 .473 97

STEM Related Discipline 2.93 1.804 97

Trained on online Content Development 2.73 .604 97

Develop Different types of online content/resources 2.70 .580 97

Can use variety of LMS Features 2.59 .658 97

Properly organize Learning Materials in LMS 2.79 .519 97

Ensure Courses are Accessible to Special Needs Learners 2.32 .744 97

Use Visual Graphics in Content Development 2.65 .596 97

Prepare Online Teaching resources before Semester begins 2.64 .664 97

Create Online Content using thorough Research on Course

Concepts

2.78 .563 97

Develop Content according to the Course and Module Learning

Outcomes

2.88 .389 97

Align Course Content, Learning Outcomes and Assessments to

course level

2.92 .312 97

Use Subject Specific Language in Course Content Development 2.81 .417 97

Maintain a consistent tone throughout content development 2.66 .575 97

Provide a variety of reference materials when developing course

content

2.93 .260 97

Quality Assurance/Quality Matters Standards during content

development

2.75 .457 97
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Table 23
Faculty online content development challenges correlations
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Training correlated with developing different kinds of resources, use of variety of features in the

LMS and proper organization of learning materials. Developing different types of learning

materials correlated with preparation of content before the start of the semester, use of subject

specific language and providing a variety of materials for online learning. Use of a variety of

features in the LMS has a correlation with training, the LMS used, online teaching experience,

use of visual graphics and proper organization of content in the LMS as well as adhering to

quality assurance. Using visual graphics correlated with developing a variety of content

materials, course accessibility to students with disability and providing a variety of references in

the content developed. These correlations are very revealing towards best practices in online

content development.

Online content delivery challenges

Content delivery has a lot to do with the pedagogy used by instructors. Online pedagogy is

different from the face-to-face pedagogy in several fronts. To establish the challenges that

faculty members experience in online content delivery, instructors responded to several areas

as shown Table 24.
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Table 24. Faculty online content delivery challenges

Whereas a majority of the faculty members agree with the statements related to online content

delivery, there are still areas that stand out as possible challenges and opportunities in online

content delivery such as; the use of visual graphics in online course delivery, use of

announcements to prompt learners during online content delivery, provision of clear instructions,
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use of interactive methods of online content delivery, maintaining instructor presence during

online learning, giving students timely feedback and using a variety of tools to deliver online

content. All these factors are dependent on training on quality online content delivery.

Table 25. Statistics of challenges of online content delivery

Descriptive Statistics Mean Std.
Deviatio

n

N

Institutional Affiliation 1.33 .473 97

Teaching Experience 2.49 1.300 97

Online Teaching Experience 1.22 .484 97

Learning Management System (LMS) used 1.67 .473 97

STEM Related Discipline 2.93 1.804 97

Adequate training in online content delivery 2.51 .738 97

Able to competently deliver content to my online students 2.84 .514 97

use variety of learning tools during online content delivery 2.74 .545 97

provide timely feedback to online learners 2.59 .673 97

aware of the demands of online teaching 2.88 .389 97

adhere to Quality Assurance/Quality Matters Standards in

content delivery

2.76 .451 97

maintain instructor presence in various ways during online

delivery

2.77 .510 97

use interactive methods of online content delivery 2.72 .554 97

provide clear instructions for online assessments 2.80 .471 97

use announcements in course modules in the LMS to

prompt/encourage learners

2.61 .654 97

organize my course content logically for ease of

understanding

2.93 .297 97

avoid information overload during content delivery 2.85 .417 97

use visual graphics in online course delivery 2.71 .539 97

use presentation slides in online delivery 2.92 .312 97
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Table 26
Faculty online content delivery challenges correlations
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Further analysis of the qualitative data provided by instructors indicate more challenges such as

those related to designing and developing learning activities that are collaborative, designing of

instructional videos, coming up with authentic online assessments and their rubrics and lack of

time to develop quality online learning materials among others. From the findings of this study it

is clear that faculty members in both institutions need help in time management in online

education content development and delivery, institutional support and capacity building in the

design, development and delivery of online content.

Success factors for content development and delivery
The third objective of this study was to establish the success factors for online content

development and delivery. Faculty members were asked to respond to statements that allude to

success factors and their responses (Tables 27 and 28).
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Table 27. Success factors for online content development and delivery

The findings indicate that there are many success factors that can be improved for quality online

content development. These present opportunities especially in the area of capacity building in

training faculty for quality online content development. Outstanding areas of improvement in

online content development and delivery as revealed in this study are; keeping in mind the

students and using student approaches when developing and delivering online content, using

activities that engage students, effective communication during content delivery and

understanding of the capabilities of the LMS used among others. These present training

opportunities towards high quality online education in these institutions and beyond. The next

four tables summarize success factors and their correlations.
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Table 28. Success factors for content development statistics

Descriptive Statistics Mean Std.
Deviation

N

Institutional Affiliation 1.33 .473 97

Teaching Experience 2.49 1.300 97

Online Teaching Experience 1.22 .484 97

Learning Management System (LMS) used 1.67 .473 97

STEM Related Discipline 2.93 1.804 97

SOCDEV Access to library reference resources 2.31 .884 26

SOCDEV Choice of course texts 2.19 .849 26

SOCDEV Understanding of learning outcomes 2.27 .919 26

SOCDEV Choice of learning activities 2.23 .951 26

SOCDEV Alignment to Blooms taxonomy 2.04 .824 26

SOCDEV Choice of assessment tools 2.38 .804 26

SOCDEV Knowledge of the right digital tools 2.15 .881 26

SOCDEV Engaging content 2.27 .919 26

SOCDEV Use of conventional academic language 2.00 .894 26

SOCDEV Choice of assessment tools at each level 2.27 .874 26

SOCDEV Understanding of student profiles 2.31 .788 26

SOCDEV Adequacy of training needs analysis 2.31 .788 26

SOCDEV Understanding of the learning environment 2.31 .884 26

SOCDEV Consideration of learner diversity 2.15 .834 26

SOCDEV Consideration of diverse student needs 2.12 .816 26

Table 29: Success factors for content development correlations
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Table 30 shows how different factors are related to each other and the level of significance of

such relationships. For example, faculty knowledge and awareness of diverse student needs is

related to their understanding of learning outcomes and use of appropriate learning activities,

alignment of content to bloom’s taxonomy, choice of assessment tools, coming up with engaging

content, understanding of the learning environment, and consideration of the learner diversity in

online education. All these holding the institution constant thus meaning that the relationships

are true regardless of the institution where faculty come from.

Table 30. Success factors for content delivery statistics

Descriptive Statistics Mean Std.
Deviatio

n

N

Institutional Affiliation 1.33 .473 97

Teaching Experience 2.49 1.300 97

Online Teaching Experience 1.22 .484 97

Learning Management System (LMS) used 1.67 .473 97

STEM Related Discipline 2.93 1.804 97

SOCDEL Use of student centered approach 2.56 .708 96

SOCDEL Use of activities that keep students engaged 2.63 .684 96

SOCDEL Motivation of students 2.55 .709 96

SOCDEL Students' mentorship 2.49 .711 96

SOCDEL Eloquence in communication 2.60 .703 96

SOCDEL Articulation of points from basic to complex 2.61 .716 96

SOCDEL Use of relevant examples 2.63 .700 96

SOCDEL Accommodation of student participation 2.60 .688 96

SOCDEL Proper choice of assessments 2.57 .692 96

SOCDEL Understanding of LMS used 2.58 .691 96

SOCDEL Technological skills 2.65 .665 96

SOCDEL Reliable internet connectivity 2.57 .707 96

SOCDEL Use of the right digital tools 2.64 .682 96

SOCDEL Orientation of the students to the course 2.56 .751 96

SOCDEL Continuous online support to the students 2.59 .658 96



61

SOCDEL Prompt provision of feedback 2.56 .693 96

SOCDEL Reminders for assignment due dates 2.53 .725 96

Use of announcements tool to convey important course information 2.52 .711 96

Use of appropriate tone and voice modulation 2.53 .695 96

Open to diverse views from students 2.65 .649 96

Better understanding of student profiles 2.57 .645 96
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Table 31. Success factors for content delivery correlations
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Table 31 shows how different success factors towards online content delivery are related. For

example, the use of student centered approach when delivering online content helps instructors

to; motivate students and keep them engaged, articulate content from simple to complex, use

relevant examples, make proper choice of digital tools for teaching, provide prompt feedback to

students and stay open to diverse student views. Once more these relationships are true holing

the institution and the learning technologies used constant.
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DISCUSSION

The study done by Mallison & Krull (2013) suggested a capacity building intervention to enable

academic staff to successfully support online learning. This is what the Mastercard Foundation

e-Learning Initiative has attempted to do in the past one and a half years. This study emanated

from the e-Learning intervention by MasterCard foundation. The first objective of the study was

to establish the state of online content development and delivery in the participating institutions.

The study established that online education is developing as a result of the ERT&L that took

place during the pandemic. Thus, online learning experience and exposure is limited to the

post-pandemic experience that faculty members and students have had in this area.

The second objective of the study was to establish the challenges of developing and delivering

online learning in STEM related areas at KNUST and USIU-Africa. Some of the challenges that

stood out were; understanding the capabilities of the LMSs and other teaching and learning

technologies used in the institutions that took part in the study, designing and developing

learning activities that are collaborative and engaging, coming up with authentic online

assessment activities and rubric among others as seen in the findings section of this study. All

the challenges identified closely relate to training and capacity building in the area of online

content development and delivery. This confirms the findigs of Wa-Mbaleka (2020) and

Cheawjindakarn et al (2013) that training and capacity building is a must to alleviate challenges

associated with content development and delivery in online education.

This study also sought to establish the success factors for online content development and

delivery. Success lies in proper infrastructure, designing online content and developing it for

students with their needs and expectations in mind, using the LMS and associated learning

technologies optimally to engage students in collaborative learning activities.

The findings of this research established a myriad of opportunities and confirm what Mallison &

Krull (2013) suggested, that capacity building interventions to enable academic staff to

successfully support online learning is an absolute necessity for those building online education

from scratch. The findings from the students’ respondents in this study also confirms what

Zawacki-Richter & Qayyum, (2019) found, that, among the opportunities in online education is

the immense need to respond to the huge need for flexible, affordable and quality education.

Improvements in online content development and delivery can meet this need.

Challenges in any area of growth bring about opportunities for different stakeholders. The

challenges established in this study provide opportunities in online education for the different
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stakeholders. It is therefore upon all stakeholders in online education to take up the emerging

opportunities and play their key roles to bring about optimum conditions for successful online

education.

CONCLUSION

Online content development and delivery in the two institutions in this study is relatively a young

adventure which was triggered by the COVID-19 pandemic. The discoveries in this study

indicate that the situation may be similar in many developing countries. There are many

challenges as well as opportunities in online education in developing nations. Governments,

government agencies, learning institutions, telecommunications and other non-governmental

organizations interested in the different aspects of online education must pull together to

achieve high quality online education in these nations as none of them is independently able to

surmount all the challenges and exploit all the opportunities. The most basic need for the

achievement of online content development and delivery is infrastructure and capacity building

especially among faculty members in higher learning institutions. Once these are achieved, the

other challenges can be tacked one at a time until optimum conditions for online content

development and delivery are achieved.

RECOMMENDATIONS

All participating institutions could carry out similar studies as a way of monitoring and evaluation

of the first phase of the e-Learning initiative since it was an intervention that should leave the

participating institutions better than they were before the intervention.

There may be a need to replicate the study with more institutions in the two countries in future to

establish the impact of the e-Learning Initiative intervention and check whether there has been

any spillover effect as expected with such interventions. This could also inform on the need for

more such interventions in developing nations such as Kenya and Ghana where this study took

place.

This study recommends capacity building for instructional designers who can help faculty

overcome some of the challenges in online content development and delivery. This is because

majority of faculty members are SMEs in their areas of specialization and professional

instructional designers may help them alleviate some of their perennial challenges especially
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those related to appropriate and high-quality content development. This is because the findings

of this study confirmed that instructors do not make use of instructional designers.

RESEARCH CONTRIBUTIONS AND LIMITATIONS

Limitations

This study compared a private university in Nairobi, Kenya to a public university in Ghana.

USIU-Africa in Nairobi is a relatively small institution of higher learning compared to KNUST

which is a very big public university. Whereas the two institutions were participants in the

MasterCard Scholars Program e-Learning Initiative, there were institutional and country

dynamics that may not make the results of this study generalized for institutions in the two

countries. The two institutions operate in different environments where from a general

perspective private universities in Africa tend to be more resourced even for online learning than

public universities who are financed by the government of the day.

Research contribution and alignment to the four thematic areas of MCF e-Learning
initiative 

Ecosystem Design

The Mastercard Foundation e-Learning initiative ecosystem has a number of interdependent

players that contribute to the overall success of the e-Learning intervention. The outcome of this

study provides valuable information to governments, accrediting institutions and

telecommunication, software and hardware companies. The information provided in relation to

the challenges and opportunities in content development and delivery can contribute to the

success of e-Learning.

Knowledge mobilization and Training

This study provides base information on the opportunities and challenges in online content

development and pedagogy. This information should be made available to all institutions in the

Mastercard Foundation e-Learning Initiative so as to give further impetus to implementation of

e-Learning.
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Scaling

This study provides a sample of how research can be used as a monitoring and evaluation tool

for e-Learning initiatives such as the Mastercard Foundation e-Learning Initiative. Such

research should be adopted especially after a period of time where these institutions are given

to implement what they have learnt from such an initiative.

Innovative approaches to Monitoring, evaluation and Research in the context of
e-Learning

Research in this case is a monitoring and evaluation exercise that indicates where the two

participating institutions in this study are in relation to e-Learning content development and

delivery. 

Contribution to e-Learning research, practice, policy

This study contributes towards building resilient institutions that can manage educational

disruptions such as those caused by the pandemic and other crises that may arise in future.

This directly addresses Sustainable Development Goal number four on Quality Education. 
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APPENDICES
Appendix I: Research Project timeline

Activity Dec
2021-Ja
n 2022

Jan/Fe
b 2022

Mar
2022

April
2022

May
2022

Jun
e/Ju

ly
202

2

July-Sept
2022

Oct/No
v 2022

Abstract development

Full proposal
development

Research permits
acquisition

Research instruments
development

Piloting research
instruments

Data collection

Data analysis

Summary of findings and
recommendations

Development of scalable
model and guide

Draft and final report
writing

Logistics meetings

Final report writing and
submission

Appendix II: Research Project Budget

BUDGET

Item Unit Cost per unit
in USD $ Months Amount in

USD $
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Internet bundles 4 80 11 3520

Developing research instruments 2 400 1 800

Piloting research instruments 2 100 1 200

Data collection and analysis 2 500 4 4000

Report writing 1 100 1 100

Uptake: Best practice manual,
workshops, policy briefs to share
findings and recommendations

4 950 1 3800

Time for meetings 4 10 22 880

Research ethics permits 2 800 1 1600

Contingency fund 1 100 1 100

 TOTAL     15000

currency conversion rate (USD $
to KSHS) 113.65

Thus: 15000 USD = 1704750
KSHS

Appendix III: USIU-Africa support letter
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Appendix IV: Informed Consent
Research Topic
Towards best practices in online content development and pedagogy: A comparative study of
opportunities and challenges in USIU-Africa and KNUST. 

The Purpose

We, Bernadette Kiarie and Juliana Namada, staff and faculty respectively at the United States
International University-Africa (USIU-A); together with Courage Logah and Nana Ewusi based in
Kwame Nkrumah Univerity of Science and Technology (KNUST), intent to undertake a
collaborative study on the above research topic. The purpose of this study will be to examine
current practices in online content development and delivery in the two institutions in order to
come up with best practices in these two areas of online education. The study seeks to
establish the current state of online content development and delivery in the two institutions,
investigate the challenges and critical success factors as well as highlight the opportunities in
online content development and delivery. The study will be useful to stakeholders in online
education such as administrators, faculty members and students in both USIU-A and KNUST as
well as other institutions of higher education.

Procedures

Participants in this study will be required to answer questions on status of online content
development and delivery, the challenges involved, success factors and foreseeable
opportunities in online education. Majority of the participants will answer a questionnaire while
some participants will be interviewed or asked to take part in a focus group discussion.
Participants should feel free to ask questions related to the study at any time. There will be no
consequences for failure to respond to questions in the questionnaire or during the interviews
and focus group discussions.

Discomforts and risks

There will be minimal risk for your involvement in this research. In addition, the questions asked
are not sensitive in nature and may not make one uncomfortable. However, if this happens
participants are free to decline or withdraw their participation in the study. The interviews will
take about 30 minutes, filling of the questionnaire will take approximately 20 minutes and focus
group discussions will take about 60 minutes.

Benefits

The information generated by this study may be useful to stakeholders in both USIU-A and
KNUST to enhance online course content development and delivery. However, there is no direct
or monetary benefit to individuals who take part in the study.

Voluntary Participation and Withdrawal

Participation in this study is open to anyone who fits the bill of the set out target population and
is voluntary. In case of change of mind, a participant is free to drop out of the study at any given
time. There are no penalties for non-completion of questions in the research instruments used.

Confidentiality
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The researchers will maintain privacy and confidentiality of all information received from
participants in the study. All the information acquired will be sorely used for the purpose of the
study. Access codes and log in credentials will be required to access electronic information from
the study. Physical documents bearing information on this study will be kept under lock and key,
to be accessed by the authorized researchers.

Contact information

Participants who have questions are free to contact any of the following research investigators:

Dr. Bernadette Kiarie bkiarie@usiu.ac.ke

Dr. Juliana Namada jnamada@usiu.ac.ke

Mr. Courage Logah clogah@knust.gh.edu

Dr. Nana Ewusi nanaewusi@yahoo.com

Further enquiries may be done through the MasterCard e-Learning Initiative offices at both
USIU-A and KNUST. Your informed consent to participate in this study is now requested through
the provision of your signature in the space provided below.

Participant signature…………………………. Date…………………………………

Researcher’s signature……………………… Date…………………………………
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Appendix V: Research Instruments

Instructor Questionnaire
The purpose of this questionnaire is to collect information on online content development and
delivery. The tool will take 20 minutes to fill.

1. Kindly tick the institutions you are affiliated to

□ Unites States International University - Africa (USIU-A)

□ Kwame Nkrumah University of Science and Technology (KNUST)

2. State your STEM related discipline

______________________________________________________

3. Tick the year range that matches your teaching experience

□ 1-5 years

□ 6-10 years

□ 11-15 years

□ 16-20 years

□ 21-25 years

□ 26 years and above

4. Tick the range that matches your online teaching experience

□ 1-5 years

□ 6-10 years

□ 11-15 years

□ 16 years and above

5. Select the Learning Management System used at the institution.

□ Blackboard

□ Moodle

Basic e-Learning skills

The following are general statements on online teaching knowledge and skills for instructors.
For each of the statements, put a tick to indicate your level of agreement.
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Statement

S
t
r
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n
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y
d
i
s
a
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e

D
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e
e

N
e
u
t
r
a
l

A
g
r
e
e

S
t
r
o
n
g
l
y
a
g
r
e
e

6 I have all the basic technical skills for operating computing
gadgets

7 I can access all my courses in the LMS with minimal help

8 I am comfortable all my courses in an online environment

9 I can effectively communicate in written form with my students

10 I can effectively communicate verbally to my students

11 I know about course content accessibility in online learning

12 I can do research and get resources for courses that I teach
online

Online content development

The following statements relate to e-Learning content development. For each of the statements,
put a tick to indicate your level of agreement.
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Statement

S
t
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n
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y
d
i
s
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e
e
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r
e
e
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r
a
l

A
g
r
e
e

S
t
r
o
n
g
l
y
a
g
r
e
e

13 I have been trained on online content development

14 I can develop online content

15 I can use a variety of LMS features to develop online learning
resources

16 I can organize learning materials in the LMS.

17 I ensure that my courses are accessible to learners with
special needs.

18 I use visual graphics in content development

19 I prepare my online teaching resources before the semester
begins

20 I create online content based thorough research

21 I develop content according to the learning outcomes

22 I align course content to the level of the course

23 I use subject specific language when developing course
content

24 I maintain a consistent tone in content development

25 I provide a variety of reference resources when developing
course content

26 I incorporate Quality Matters in content development

Online content delivery
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The following statements relate to online content delivery. For each of the statements, put a tick
to indicate your level of agreement.

Statement

S
t
r
o
n
g
l
y
d
i
s
a
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r
e
e
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s
a
g
r
e
e

N
e
u
t
r
a
l

A
g
r
e
e

S
t
r
o
n
g
l
y
a
g
r
e
e

27 I have received adequate training in online content delivery

28 I am able to competently deliver online content

29 I use variety of learning tools in online content delivery

30 I provide timely feedback to online learners

31 I am aware of the demands of online teaching

32 I adhere to Quality Assurance/Matters Standards in content
delivery

33 I maintain instructor presence in online delivery

34 I use interactive methods in online delivery

35 I provide clear instructions for online assessments

36 I use announcements in course modules in the LMS to prompt
learners

37 I organize my course content logically for ease of
understanding

38 I avoid information overload during content delivery

39 I use visual graphics in online course delivery

40 I use presentation slides in online delivery
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Challenges in online content development

The following statements relate challenges experienced during online content development. For
each of the challenges, put a tick to indicate the extent to which you experience the particular
challenge in online content development.

Challenges in online content development

V
e
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r
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e
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t
e
n
t

V
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y
l
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r
g
e
e
x
t
e
n
t

41 Technological skills

42 Designing collaborative activities

43 Accessibility of course resources

44 Use of interactive content

45 Internet connectivity

46 Coming up with measurable learning outcomes

47 Designing learning activities

48 Creation of instructional videos

49 Online assignments

50 Online exams

51 Discussion forums

52 Communicating with learner

53 Providing feedback to learners

54 Student netiquette

55 Grading assignments and tests
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56 Designing rubrics

57 Power outages

58 Accessing e-library

59 VPN utilization

60 Time for development of course content

61 Time for research on course content

Challenges of online content delivery

The statements in the table below relate to challenges of online content delivery. Tick the extent
to which each statement is a challenge in online content delivery for you as an instructor.

Challenges in online content delivery
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V
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y
l
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r
g
e
e
x
t
e
n
t

62 Time management

63 Institutional support

64 Onboarding students

65 Content organization

66 Internet connectivity

67 Teaching technology

68 Design of teaching materials

69 Learner engagement challenges
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70 Communication challenges

71 Instructor presence

Success factors in online content development

The following are success factors in online content development. Choose an answer for each
stated factor to shows the extent to which the factor affects success of online content
development.

Success factor in online content development

V
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y
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r
g
e
e
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t
e
n
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72 Access to library reference resources

73 Choice of course texts

74 Understanding of learning outcomes

75 Choice of learning activities

76 Alignment to Blooms taxonomy

77 Choice of assessment tools

78 Knowledge of the right digital tools

79 Engaging content

80 Use of conventional academic language

81 Choice of assessment tools at each level

82 Understanding of student profiles

83 Adequacy of training needs analysis
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84 Understanding of the learning environment

85 Consideration of learner diversity

86 Consideration of diverse student needs

Success factors for online content delivery

The following are success factors in online content delivery. Choose an answer for each stated
factor to shows the extent to which the factor affects success of online content delivery.

Success factor in online content delivery

V
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e
n
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87 Use of student centered approach

88 Use of activities that keep students engaged

89 Motivation of students

90 Students' mentorship

91 Eloquence in communication

92 Articulation of points from basic to complex

93 Use of relevant examples

94 Accommodation of student participation

95 Proper choice of assessments

96 Understanding of LMS used.

97 Technological skills
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98 Reliable internet connectivity

99 Use of the right digital tools

10
0 Orientation of the students to the course

10
1 Continuous online support to the students

10
2 Prompt provision of feedback

10
3 Reminders for assignment due dates

10
4

Use of announcements tool to convey important course
information

10
5 Use of appropriate tone and voice modulation

10
6 Open to diverse views from students

10
7 Better understanding of student profiles

Opportunities in online content development and delivery

108. Outline opportunities that you foresee in the area of online content development

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________
____________________________________

109. Outline all opportunities that you foresee in the area of online content delivery

____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________

Student Questionnaire
This questionnaire is meant to solicit information from you about your institution’s policies and
staff commitment in supporting online teaching and learning. Your response to the questions will
help to assist the KNUST and USIU institutions to plan their online programs/course modules
well to achieve the intended purposes for which virtual teaching and learning was established as



89

an alternate mode to conventional mode. You are assured of confidentiality and anonymity as
you fill this questionnaire. 
Thank you for your cooperation. 

Please respond by ticking the appropriate box. 

1. Name of Institution 
□ KNUST
□ USIU

2. Name of Department (Please Indicate): ………………………………………………………

3. Gender
□ Female
□ Male
□ Prefer not to say

4. Age range
□ Below 18 years
□ 18 – 25 years
□ 26 – 30 years
□ Above 30 years

5. How will you rate your digital skills in online learning?
□ Advanced (Can perform complex tasks with online digital tools)
□ Intermediate (Can use online digital tools comfortably with no support)
□ Basic (Can use online learning digital tools with occasional require support)
□ No experience

6. Which of the following devices do you use to access the online course? 
(Please tick all that apply.)

□ Smartphone
□ Tablet
□ Laptop
□ Desktop Computer
□ Other: ………………………………

7. Marital Status
□ Single 
□ Married 

8. What degree program are pursing?
□ Diploma 
□ Undergraduate Degree 
□ Masters/MPhil
□ Doctorate

9. What is your program of study? (e.g., BSc. Mathematic, MSc. Physics etc.)
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……………………………………..

10. What year are you?
□ Year One
□ Year Two
□ Year Three
□ Year Four
□ Year Five
□ Year Six
□ Other:………………………

11. Do you have any prior experience with online learning?
□ Yes
□No

12. Which of the following features of the LMS and associated e-resource platforms do you
find most useful in for your online learning? (Please tick those which apply.)

□ Live Classes
□ Chatrooms
□ E-library 
□ Turnitin
□ Other: ……………

13. The online learning platforms available at my institution are user friendly.
□ Strongly Disagree 
□ Disagree 
□ Neutral 
□ Agree 
□ Strongly Agree

14. I access the institutional Learning Management System at least.
□ Once a day
□ Twice a week
□ Once a month
□ Occasionally
□ Never

15. The institutional Learning Management System is reliable and helps me to participate in
online courses effectively.

□ Strongly Disagree 
□ Disagree 
□ Moderate
□ Agree Strongly 
□ Agree

16. The design and delivery of online instructions suits my learning style.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
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□ Strongly Agree

17. It is easy to navigate course modules on the institutional Learning Management System.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

18. The structure and location of materials in the Learning Management System is similar
and consistent for all my course modules?

□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

19. I am motivated to use my institutional Learning Management System for online learning.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

20. Online course modules provide adequate and timely feedback to facilitate learning.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

21. There are specific guidelines that support students’ progression and success in online
learning.

□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

22. The current mode of online assessment (quizzes/long and short essays, etc) in my
institution is appropriate.

□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

23. The time given to students for assignments/long essays, etc is adequate for online
course modules.

□ Strongly Disagree 
□ Disagree 
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□ Moderate 
□ Agree Strongly 
□ Agree

24. Online technical support for all course modules is adequate.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree Strongly 
□ Agree

25. Online academic support for online course modules is adequate.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

26. Studying online is more convenient and flexible.
□ Yes
□ No
□ Somewhat
□ Not sure

27. It is easy to access internet for my online learning materials.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

28. Students receive adequate support/training on how to use available institutional LMS
and e-resources.

□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

29. Sense of online learning community created among students is adequate.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

30. Institutional digital tools and Learning Management System is able to facilitate interactive
communication between instructor and student relative face-to-face learning.

□ Strongly Disagree 
□ Disagree 
□ Moderate 
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□ Agree 
□ Strongly Agree

31. I receive useful prompts from the institutional LMS regarding time management for
students are helpful.

□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

32. I am able to adequately prepare before an online class.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

33. Online course materials for modules are provided on time.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

34. Online materials for course modules are appropriate and aid learning. 
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

35. The online course modules are easy to understand and encourages self-paced learning.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

36. The online course modules encourage collaborative work.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

37. Online live class sessions are flexible and feasible. 
□ Strongly Disagree 
□ Disagree 
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□ Moderate 
□ Agree 
□ Strongly Agree

38. Online live class video recordings are available and posted on time to facilitate learning. 
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

39. The quizzes/assignments for all course modules are flexible and allow me enough time
for revision.

□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

40. Online quizzes/assignments questions are clear, easy to comprehend and meet my
expectations.

□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree Strongly 
□ Agree

41. I am comfortable with the length of time slated for online quizzes/assignments.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree Strongly 
□ Agree

42. I am satisfied with the number of quizzes/assignments for course modules.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

43. I have access to online library at my institution.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

44. Online instructors provide adequate feedback for course module.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
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□ Agree 
□ Strongly Agree

45. Instructors are easily accessible online.
□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

46. I feel comfortable relating with online course instructors and other staff in discussing
issues relating to course modules. 

□ Strongly Disagree 
□ Disagree 
□ Moderate 
□ Agree 
□ Strongly Agree

47. How would you rate your overall experience of online learning in your university?
□ Excellent
□ Very Good
□ Good
□ Satisfactory
□ Poor

48. What are your biggest technological problems that you have run into (or can imagine)?
(Please indicate)
………………………………………………………………………………………………………
………………………………………………………………………………………………………

49. What factors would lead you to choose online educational programs rather than
traditional in-class instruction?
………………………………………………………………………………………………………
………………………………………………………………………………………………………

50. How would you describe your entire experience with your institutional learning
management system for teaching and learning?

………………………………………………………………………………………………………
………………………………………………………………………………………………………

Appendix VI: Debrief Form
UNITED STATES INTERNATIONAL UNIVERSITY-AFRICA

and
KWAME NKRUMAH UNIVERSITY OF SCIENCE AND TECHNOLOGY

Towards best practices in online content development and pedagogy: A comparative
study of opportunities and challenges in USIU-Africa and KNUST.

Thank you for your participation in this research study. For this study, we did not withhold
any information from you or provide you with incorrect information about any aspects of the
study or your participation. Now that your participation is completed, we confirm and
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describe that there is no withheld or incorrect information to you and hence we provide you
with the opportunity to make a decision on whether you would like to have your data
included in this study.

Right to withdraw data
You may choose to withdraw the data you provided prior to debriefing, without penalty or
loss of benefits to which you are otherwise entitled. Please write your initials below if you
do, or do not, give permission to have your data included in the study:
I give permission for the data collected from or about me to be included in the study.
…………………………………………………………………………………………………………
I do not give permission for the data collected from or about me to be included in the study.
…………………………………………………………………………………………………………

If you have questions
The main Investigators conducting this study are Bernadette Kiarie and Juliana Namada,
employees at the United States International University-Africa. Please ask any questions
you may have. If you have questions later, you may contact any of the four researchers
involved in this study via their email addresses as follows: Bernadette Kiarie -
bkiarie@usiu.ac.ke, Juliana Namada - jnamada@usiu.ac.ke or Courage Logah -
clogah@knust.gh.edu, Nana Ewusi - nanaewusi@yahoo.com . If you have any questions or
concerns regarding your rights as a research participant in this study, you may also contact
the Mastercard Foundation e-Learning Initiative office at USIU-Africa.
Your signature below indicates that you have been debriefed, and have had all of your
questions answered.
______________________ _____________________ _________
Name of Participant Signature Date
______________________ _____________________ _________
Name of Researcher Signature Date

Please sign both copies, keep one and return one to the researcher.

mailto:bkiarie@usiu.ac.ke
mailto:jnamada@usiu.ac.ke
mailto:clogah@knust.gh.edu
mailto:nanaewusi@yahoo.com
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Appendix VII: NACOSTI Research Permit
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Appendix VIII: KNUST IRB Approval Letter
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Appendix XI: USIU-Africa IRB Approval letter


