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Abstract

This study examines the effectiveness of ICT training programmes for academics at
selected universities in Africa, specifically in Cameroon, Nigeria, and South Africa.
Using a qualitative approach, we conducted semi-structured interviews with five
ICT trainers and three trainees to better understand their experiences. The findings
highlight both the challenges and the strengths that could be used to improve ICT
training and make it more effective and relevant to the participants. Four key themes
emerge from our analysis: course objectives and content, teaching strategies, imple-
mentation challenges, and expectations/impact of the courses. The objectives of the
courses vary considerably—some focus on the practical application of ICT, while
others aim to improve the participants’ understanding of ICT systems. Teaching
methods also differ, ranging from more traditional teaching approaches to collabo-
rative, project-oriented methods. However, we identify significant challenges, par-
ticularly poor internet connectivity and a lack of sufficient technological resources,
which affect the learning process. In addition, there is often a divergence between
trainer expectations and trainee perceptions of the impact of these courses on their
professional development. This study aims to contribute to the definition of strate-
gies to improve the effectiveness of ICT training, in the African context, including
Cameroon, Nigeria and South Africa.
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1 Introduction

Education helps people and communities grow and is the key to improving soci-
ety and the economy. However, the educational landscape in Africa is complex
and influenced by several factors, including access to education, teacher quality,
and community participation (Bashir et al., 2018; UNESCO, 2016). Phenomena
such as “massification”, or the excessive increase of students in higher education
institutions beyond their capacity, undermine the quality of education (Moham-
edbhai, 2011). Furthermore, significant inequalities based on gender, social class,
geographical location, and minority status further restrict access to higher educa-
tion (Kipchumba, 2019; UNESCO Office Dakar and Regional Bureau for Edu-
cation in Africa, 2023). To address these challenges, international organisations
are proposing innovative solutions such as improving educational infrastructure,
training teachers, inclusive policies, and the use of ICT (Hanemann & Scarpino,
2016; UNESCO, 2020; World Bank, 2015).

In the literature, the integration of ICT into the teaching process has been dis-
cussed extensively (Maina & Kuria, 2024; Mncwango et al., 2024; Okanda &
Andugo, 2023). However, the specific training of academics has not been ade-
quately explored. There is a significant gap with regard to the training of aca-
demic staff in the use of ICT.

Furthermore, the COVID-19 pandemic has highlighted the urgent need for
adequate training to enable academics to use ICT effectively. In this context, Adu
et al. (2020) evaluated the challenges faced in South Africa, particularly in dis-
advantaged areas, in using ICT for online education. The study identified several
issues, including the lack of an appropriate online learning environment, limited
access to data, Wi-Fi, and the Internet, as well as a lack of equipment, and poor
network connectivity. In addition, attitudes towards technology were another bar-
rier. Similarly, Muftahu (2020) highlighted the lack of technological resources
and personal academic support as issues faced by African universities. In addi-
tion, the researcher noted resistance to distance learning from both academics
and students. Azionya and Nhedzi (2021) analysed tweets from the pandemic
lockdown and found that many South African students had difficulty accessing
online education due to limited ICT resources, exacerbating existing educational
inequalities. Olatunde Aiyedun et al. (2021) examined the impact of the pan-
demic on academic performance in Nigerian public universities, focusing on vir-
tual learning. Their analysis revealed that virtual learning positively affected aca-
demic performance. However, they also identified challenges related to students’
access to ICT and their ability to adapt to virtual learning.

The unexpected impact of the pandemic on the academic environment has thus
increased interest in the acquisition of digital skills in higher education, especially
among academics. As a result, this study aims to examine in detail the ICT train-
ing programmes offered at selected African universities. Through semi-structured
interviews with ICT trainers and trainees, we will analyse how these programmes
are designed to address the specific challenges of the African educational context.
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This research focus is justified by a notable gap in the existing literature on the
training of academics in the use of ICT. The literature review highlights several
critical challenges, such as limited participation in training, difficulties in technol-
ogy adoption, inadequate digital skills among educators, and the need for effective
training models. However, while many studies focus on the integration of ICT into
teaching, few have examined the characteristics of training courses and their impact
on equipping academics to use ICT effectively (more details in Section 3). In the
absence of this understanding, it is difficult to determine whether current training
programmes are adequately designed to meet the needs of educators and enhance
their success in using ICT. Therefore, studies that specifically examine the charac-
teristics of ICT training courses for academics have significant value. To fill this
critical gap, the methodological approach consists of conducting semi-structured
interviews with five ICT teacher trainers and three ICT trainees who have partici-
pated in ICT training courses at selected universities in Cameroon, South Africa,
and Nigeria.

The findings of this study will improve our understanding of academic training
in the use of ICT at selected African universities. Based on these findings, the study
will provide several recommendations aimed at improving ICT training courses.
These recommendations will deepen our understanding of academic training in ICT
and explore effective strategies to enhance teaching effectiveness in African univer-
sities. In this way, the study makes a significant contribution to the existing literature
on ICT integration in African higher education. It offers new perspectives and refer-
ence models for future researchers by examining the effectiveness of various peda-
gogical approaches and training methodologies. Additionally, it provides a theoreti-
cal framework that can guide further research in this area. On a practical level, the
study proposes concrete recommendations for designing and delivering ICT training
programmes that can assist educators and policy makers in improving the quality
and relevance of courses. These recommendations include strategies to overcome
infrastructure barriers, improve digital literacy among teachers and students, and
promote more effective use of ICT in classroom practices. By implementing these
strategies, higher education institutions in Africa can develop more effective and
targeted courses, ultimately contributing to the overall improvement of educational
quality.

1.1 Statement of the problem, research objectives and research questions

Universities are increasingly relying on ICT in response to the recent pandemic. This
global pandemic has compelled institutions to use existing technological tools in
innovative ways, particularly in the context of teaching. As a result, virtual learning
environments have transformed from mere meeting platforms into essential teaching
tools. However, the integration of ICT in higher education is a gradual process char-
acterised by numerous challenges, including academic training in the use of ICT.
Academics have different levels of ICT skills, which reveals significant gaps
in their digital preparation. These gaps include limited digital literacy, and the
emergence of negative aspects associated with the use of technology. The main
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challenges relate to the effective use of e-learning platforms (such as Moodle),
online collaboration tools (such as Zoom and Microsoft Teams), and content
authoring software. However, it remains unclear which specific technologies
and integration methods represent the greatest challenges for academics and
require further investigation. There is also uncertainty about the specific areas
of academic preparation that are lacking and the extent to which current training
addresses these gaps. The structure of initial and continuing training, workshops,
and courses and their effectiveness in improving the ICT skills of academics need
to be clarified. Therefore, a thorough investigation is needed to understand how
academics are currently trained to use ICT in their teaching and to identify the
specific areas of competence that need improvement.

The research objectives of this study aim to evaluate the effectiveness of exist-
ing training courses by analysing their content, structure, and feedback of par-
ticipants to determine whether they adequately meet training needs. Furthermore,
based on the results, the study suggests targeted measures to improve the integra-
tion of ICT in higher education, thereby optimising the use of technology and
improving teaching and learning practices.

In this context, the present study seeks to answer the following research
question.

e What are the features and effects of the ICT training provided to academics in
some universities in South Africa, Cameroon, and Nigeria?

The formulation of this research question is based on Tyler (1949)’s concept
of “Basic Principles of Curriculum and Instruction”. In this work, he developed
a model of student learning that explores various aspects, including curriculum
development. He posed four key questions that guide educators in defining an
educational programme, such as: “(a) What educational purposes should the
school seek to attain? (b) What educational experiences can be provided that
are likely to attain these purposes?, (¢c) How can these experiences be effec-
tively organised? (d) How can we determine whether these purposes are being
achieved?” (Taylor et al., 2015). According to Stone (1990), these questions
outline the goals that educators should follow when developing an educational
programme. This process involves defining learning objectives, determining the
educational actions needed to achieve those objectives, organising those actions,
specifying evaluation methods to verify the achievement of learning objectives,
and finally interpreting the results.

Following Tyler’s rationale, we divided the main research question into four
sub-questions.

What are the objectives, content, and structure of the ICT training course?

What teaching strategies are used in the ICT training course?

3. What are the main challenges that could be an impediment to effective implemen-
tation of the ICT training course?

4. What are the expectations and outcomes of the ICT training course?

[\ I
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Specifically, research question no. 1 draws inspiration from Tyler’s questions (a)
and (b). It aims to examine whether course objectives, the ICT concepts taught, and
the overall structure are clearly defined, as well as whether there is a modular plan in
place to achieve these objectives. Research question no. 2 is based on Tyler’s ques-
tions (c) and (d), and it seeks to understand which teaching strategies and assess-
ment techniques are employed in ICT training. Research question no. 3 arises from
the findings of the literature review, which identified significant challenges in imple-
menting ICT training courses. Finally, research question no. 4 emerges from an
investigative interest in understanding the perspectives of the two interview partici-
pant profiles, namely ICT trainers and ICT course participants. The objective is to
identify the expectations of both respondents and to assess the impact of the course
on the academic training. Specifically, the aim is to determine whether the expecta-
tions of the trainers align with the actual impact of the course on the trainees.

This paper describes the contemporary developments and practices in African
higher education, focusing on the influence of global trends and the integration of
ICT to improve educational outcomes and academic training across the continent
(Section 2), a review of the literature (Section 3), an analysis of the methodology
adopted in this study (Section 4), a detailed description of the results (Section 5),
and a discussion of the outcomes (Section 6). Finally, Section 7 is dedicated to out-
lining strategies for designing an ICT course and proposing recommendations.

2 Enhancing African higher education: global trends and ICT

The international community recognises the importance of access to education, as
evidenced by various normative provisions and official documents. Article 26(1)
of the Universal Declaration of Human Rights (United Nations General Assembly,
1948), along with Articles 13 and 28(1)(c) of the International Covenant on Eco-
nomic, Social, and Cultural Rights, and the Education 2030 Incheon Declaration
and Framework for Action (UNESCO, 2016)—which identifies higher education as
a key driver to achieve the Sustainable Development Goal (SDG) 4)—form a com-
prehensive normative framework. This framework is instrumental in ensuring inclu-
sive, equitable, and quality education worldwide.

In Africa, several states are working to improve access to education, as high-
lighted in key official documents, including “The Africa We Want” and the Con-
tinental Education Strategies of the African Union (AU) for Africa (CESA 16-25).
“The Africa We Want”, part of the AU’s Agenda 2063, outlines a long-term vision
for the development of Africa. Education is identified as a fundamental factor in the
progress and development of the region (African Union Commission, 2015). CESA
16-25 focuses on technical and vocational education, higher education, and lifelong
learning, reflecting the AU’s commitment to advancing educational opportunities
across Africa. These initiatives demonstrate a tangible effort by African nations to
expand educational access and contribute to the continent’s sustainable development
(African Union, 2015).

However, ensuring equitable and universal access to education goes beyond
merely providing opportunities; it also involves ensuring that education is both
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relevant and of high quality. The internationalisation of higher education can help
improve the quality and relevance of education in Africa. Knight (2003) defines the
internationalisation of higher education as “the process of integrating an interna-
tional, intercultural, or global dimension into the purposes, functions, or delivery
of post-secondary education” (p. 2). This includes curriculum changes, students
and lecturers’ exchanges based on the principles of education in various countries,
training promoting intercultural and linguistic understanding, collaborative initiative
on research between higher education institutions in various countries, and so on
(AkKkari et al., 2023).

According to some scholars, such as Kasenene (2011), internationalisation in
Africa, particularly in Uganda, faces significant barriers, including under-funding,
lack of government and donor support, staff shortages and administrative rigid-
ity. In addition, Moshtari and Safarpour (2023) identifies similar barriers in East
Africa, grouping twelve key challenges into four categories: lack of explicit policy,
inefficiencies in organisational structure, inadequate funding and limited human
resources. Alongside these concerns, other factors hindering internationalisation
include financial constraints, infrastructure deficiencies, gaps in scientific and lan-
guage skills, cultural differences, non-reciprocal partnerships and the risk of brain
drain. Furthermore, Wan and Geo-JaJa (2013) notes that internationalisation can
sometimes neglect local knowledge, which risks downplaying its importance.

The integration of ICT in higher education can help to overcome some of these
challenges.

2.1 The role of the ICT in African higher education

ICTs can improve access to educational resources for students from less privileged
backgrounds, by offering high-quality study materials, courses and content through
online platforms, overcoming the limitations of physical infrastructure and local
resources (UNESCO, 2020). Moreover, ICTs facilitate international communica-
tion and collaboration between students and teachers, enabling continuous dialogue
and global cooperation through tools such as videoconferencing and online forums
(UNESCO, 2023). They also play a key role in the continuous professional devel-
opment of teachers and the updating of academic programmes to better meet the
needs of the global labour market through e-learning and online courses (World
Bank, 2015). Finally, ICTs promote more inclusive education by allowing students
with disabilities or those in remote areas to participate in courses and educational
activities via digital learning solutions and assistive technologies, thus contributing
to reducing inequalities in the education system (Hanemann & Scarpino, 2016).
African international and intergovernmental organisations have expressed confi-
dence in the potential of ICTs to improve education, as evidenced by various ini-
tiatives and programmes. For example, the AU Digital Transformation Strategy for
Africa 2020-2030 (African Union, 2020), launched in 2019, outlines strategies and
recommendations to promote the use of ICTs in both formal and informal education.
Similarly, CESA 16-25 (African Union, 2015), presented by the AU Commission
and AU Heads of State and Government and adopted in January 2016, recognises the
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role of ICTs in improving the quality and relevance of higher education in Africa.
To support these efforts, AVU, an intergovernmental organisation, has launched pro-
jects aimed at using ICTs to improve access to quality education and training across
Africa. The AVU offers degrees, diplomas and certificates via ICT, manages a digi-
tal library, develops African educational materials in multiple languages, and trains
academics in ICT and e-learning methodologies (Fomunyam, 2019). In addition, the
African Higher Education Centres of Excellence (ACEs) initiative (Inter-University
Council of East Africa, n.d.) demonstrates a strong commitment to improving the
quality of higher education in Africa through ICT-based solutions.

However, despite these positive initiatives, some scholars highlight the poten-
tial negative effects of ICTs, such as the risk of digital exclusion and the growing
access gap between urban and rural areas (Agyei & Agyei, 2021; Van De Werfhorst
et al., 2022). Furthermore, other researchers underscore that technology alone can-
not solve all educational challenges and argue that local contexts and cultural dif-
ferences need to be taken into account for effective ICT integration (Eltahir, 2019;
Kyem, 2012; Mboa Nkoudou, 2020). Finally, some researchers acknowledge that
the successful realisation of ICT benefits depends largely on its effective implemen-
tation and integration (Hew & Cheung, 2013; Isaacs, 2007; Ivongbe et al., 2010;
Mathende & Beach, 2022). Therefore, training academics to integrate ICT into their
daily practice is a major challenge that can be addressed through the implementation
of targeted initiatives as outlined in Sub-section 2.1.1.

2.1.1 Initiatives to train educators in the use of ICT in Africa

Many international and intergovernmental organisations have launched initiatives to
improve the digital skills of academics across Africa. These initiatives provide valu-
able insights into the strategies adopted and their impact on digital literacy training
and development. Among these initiatives, the International Institute for Capacity-
Building in Africa (IICBA) (UNESCO, 2023) seeks to improve the quality of edu-
cation in Africa through online and distance learning courses, as well as the Open
and Distance Learning (ODL) project for teachers in the Economic Community of
West African States (ECOWAS) countries. The ODL project includes a virtual cam-
pus, an online platform where teachers can access courses and educational resources
through a personal computer connected to the Internet. This approach can reach a
large number of teachers and educators at the same time. The quality of the train-
ing courses and educational resources available on the virtual campus will improve
teachers’ pedagogical skills, thereby improving the overall quality of education for
students in Africa (UNESCO-IICBA, n.d.). Similarly, the UNESCO Global Teacher
Campus (GTC) initiative (UNESCO, n.d.) provides courses that offer professional
development opportunities for teachers and educators to adapt to challenges and
improve the quality of education for students. These courses encompass training
in ICT, digital technologies, and other forms of distance and hybrid education. In
addition, the Association for the Development of Education in Africa (ADEA), the
African Union/Continental Education Strategy for Africa Flagship (AU/CIEFFA),
and the African Population and Health Research Centre (APHRC) developed an
ICT training programme as part of the report titled “Teacher Training and Support
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in Africa during the COVID-19 Pandemic” (ADEA, AU/CIEFFA, APHRC, 2022).
This programme aims to provide recommendations for improving teacher training in
ICTs, including: (1) “investing more resources in teacher training to enhance their
education” (Recommendation I, pp. 26-27); (2) “exploring public—private sector
partnerships with digital service providers to offer low-cost or free access to internet
packages” (Recommendation II, pp. 26-27); and (3) “identifying effective mecha-
nisms and approaches for training teachers to assess and provide feedback and guid-
ance to students during emergencies using distance teaching tools” (Recommenda-
tion II1, pp. 26-27).

As part of its intergovernmental initiatives, the Agence Universitaire de la Fran-
cophonie (AUF) promotes certified training programmes and the professionalisation
of teachers through hands-on workshops and online courses. These programmes
focus on the diversity of digital strategies and services available to students and
teachers, taking into account national and regional specificities. One notable exam-
ple is the “Transfer project”, which was implemented in seventeen French-speak-
ing African countries between 2005 and 2011. Another AUF initiative is Open and
Distance Learning (FOAD), which uses pedagogical and technical tools to provide
international training to participants in different countries. The AUF provides tech-
nical, pedagogical, logistical and financial support to facilitate the creation and
implementation of FOAD (Institut de la Formation a Distance de la Francophonie,
n.d.). In addition, AUF promotes the accredited UTICEF Master’s Degree, which
aims to provide professional training and to train experts capable of developing dis-
tance education in the countries of the South. This Master’s degree is characterised
by the use of innovative approaches, both in pedagogical planning and in the use of
IT tools (Peraya et al., 2013). Another continental programme, the African Virtual
University (AVU) (Diallo et al., 2012), aims to increase the quantity and quality of
teachers in Africa through training in mathematics, science and ICT. It includes the
establishment of teacher learning centres and training modules in biology, chem-
istry, physics, mathematics and ICT. These modules enable teachers to integrate
ICT into teaching and learning, thereby improving the quality and effectiveness of
education.

Most initiatives primarily focus on in-service training for current teachers; how-
ever, some, such as those offered by the AUF, also incorporate elements of pre-ser-
vice training. The initiatives discussed are summarised in Table 1, which includes
the promoting entity, the name of the initiative, and its scope of application.

2.1.2 Impact of ICT training initiatives for academics in African higher education

The analysis of these initiatives provides valuable insights into the goals and
strategies for training academics in the use of ICT. The primary aim of these pro-
grammes is to enhance the quality of education by integrating digital tools into
teaching and learning processes. These initiatives underscore the necessity of
improving educational quality by leveraging digital resources and strengthening
teachers’ digital skills. Such competencies enable educators to create interactive
teaching materials, facilitate collaborative activities, and provide personalised
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Table 1 International and intergovernmental initiatives for the ICT training in education

N Promoting Entity Name Programme Application Scope
1 UNESCO IICBA Training and professional development International
programmes
2 UNESCO’s GTC GTC International
3 ADEA, AUCIEFFA, Teacher Training and International Collaborative
APHRC’s Support in Africa during the COVID-19 Project
Pandemic
4 AUF TRANSFER project, International and
FOAD, UTICEF master’s degree — ACCRED- Inter-governmental Initiatives
ITED
(Peraya et al., 2013)
5 The AVU The continent-wide teacher education and Inter-regional Initiative

training programme aimed at
increasing the quantity and
quality of mathematics and science teachers

feedback to students.However, the lack of these skills is often attributed to insuf-
ficient ICT development and inadequate connectivity infrastructure.

An analysis of these initiatives also reveals some notable findings. Firstly,
there is a preference for training academics in ICT through distance learn-
ing. Secondly, while there is much discussion about techniques and strategies
for quality training, specific details are often lacking. Furthermore, eLearning
has emerged as the preferred ICT method. Third, virtual environments use the
Technological Pedagogical Content Knowledge (TPACK) model to train and
empower teachers to develop e-learning content and conduct assessments using
digital tools. Fourthly, it aims to invest in academic ICT training, with a focus
on attracting private investment to improve infrastructure, particularly in rural
areas. Furthermore, methodologies are being defined to assess students through
e-learning and provide feedback. Incentives for academic staff to support stu-
dents in virtual education are also being considered. In addition, Open Educa-
tional Resources (OERs) are receiving attention for their potential to improve
teaching effectiveness and student learning. Finally, the framework for teacher
competencies encompasses a range of skills and knowledge, including pedagogi-
cal expertise, ICT skills, classroom management and student assessment (Cap-
pelli, 2024).

In summary, the analysis of the different approaches and strategies adopted
by international and intergovernmental organisations to train academics in ICT
clearly demonstrates the need to use digital tools to improve the quality of edu-
cation. These initiatives, which include online training programmes and collabo-
rative projects, reflect a concerted effort to equip educators with essential digi-
tal skills and resources. However, challenges such as inadequate infrastructure
and connectivity continue to constrain the extensive implementation of these
initiatives.
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3 Literature review

The integration of ICT in higher education plays a fundamental role in shaping the
learning approach. The use of ICT can transform how individuals access knowledge,
interact with learning materials, and engage in learning activities. However, this
integration remains a gradual process in Africa, accompanied by numerous com-
plexities and challenges. Scholars have explored the preparation of academics for
the use of ICT (Sub-section 3.1) as well as the characteristics of the current ICT
training courses (Sub-section 3.2).

3.1 Academics’ competence in using ICT

Some scholars have investigated digital competency among academics in Africa.
Hussein (2014) noted that there is limited participation of academics in ICT training.
He discussed the importance of providing ICT training to academics for the success-
ful development of staff in higher education in Uganda. Indeed, the findings suggest
that the university has allocated resources for training academics in ICT. However,
it appears that “little attention has been given to the issue of engaging academics in
ICT training” (p. 39). Hussein identified one of three barriers to the effective use of
ICTs described by Balanskat (2006). This barrier is termed the teacher-level bar-
rier, which is defined as a micro-level obstacle related to the teachers themselves.
The other two barriers include mid-level (school) and system-level barriers. Spe-
cifically, teacher-level barriers encompass weak motivation, low digital proficiency,
and a lack of trust in new technologies. Balanskat argued that “the readiness for
ICT development should start by considering how well prepared the academics in
higher education are for these changes before implementing any ICT programs” (p.
42). Oyelaran-Oyeyinka and Adeya (2004) emphasised that “mere exposure to tech-
nology does not guarantee usage; the existence of information in society does not
assure the use and concomitant acquisition of knowledge” (p. 68). In other words,
Ojo (2005) explained that although “ICTs are available, people are unable to use
them for their collective benefit due to constraints such as a lack of expertise and
infrastructure to support the application of these technologies” (p. 95). The scholar
points out the importance of not only having access to digital technologies but also
possessing the skills and resources to use them to their full potential for the ben-
efit of the community. Thus, these studies highlight that it is not enough to provide
resources and training programmes; it is also essential to ensure that academics are
actively involved and participate in ICT training programs in order to maximise the
benefits of the ICT staff development process.

Furthermore, Ferede et al. (2022b) aligned with this perspective, noting that a
qualitative analysis conducted on twenty-one active instructors in three public uni-
versities in Ethiopia revealed that the potential of technologies is not fully exploited.
The instructors do not employ technologies in a “transformative manner.” This is
evidenced by the fact that they do not integrate ICTs in a way that alters traditional
teaching approaches, which are typically teacher-centred. Consequently, the study
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emphasises the necessity of developing academic skills in ICT that enable educators
to effectively integrate technologies to promote active, student-centred learning. In
addition, as part of this study, Ferede et al. (2022a) identified the determinants of
teachers’ ICT use, which included institutional, individual and infrastructural fac-
tors. The researchers also highlighted the need to include aspects of management
support, course-related factors, students’ ICT skills, and access to ICT infrastruc-
ture as new determinants influencing ICT use. The analysis of these factors leads
them to believe that it is crucial for universities to organise training courses, allo-
cate adequate budgets and provide ICT infrastructure such as computers and Internet
access. The scholars understand that the use of ICT varies between academic disci-
plines, particularly noting that arts and humanities disciplines face more barriers to
ICT integration, which can lead to low usage. Finally, the researchers highlight the
importance of considering the students’ perspectives for effective ICT integration.
Students need skills, positive attitudes, support and adequate access to ICT infra-
structures. This concept is further developed in Mpungose (2020)’s study, which
examined the challenges faced by South African universities in adopting the Moodle
platform, which was introduced as a mandatory requirement. The study shows that
the mandatory introduction of this learning environment within South African uni-
versities has faced numerous challenges regarding acceptance. The educational sys-
tem introduced Moodle without a clear explanation of the underlying theory, train-
ing, and implementation framework for its adoption. Additionally, the introduction
of Moodle in a top-down manner inhibited adoption and made it difficult to measure
its full potential.

Kibuku et al. (2020) presented a literature review on the challenges faced by some
Kenyan universities regarding the implementation and delivery of e-learning. These
challenges are mainly caused by the absence of adequate e-learning policies, insuffi-
cient ICT infrastructure, and a lack of technical and pedagogical skills among teach-
ers. In a study aimed at examining the impact of ICT on teaching in Nigerian ter-
tiary institutions, Oluwaseyi (2024) found that teachers’ skills are inadequate for the
proper integration of ICT in the teaching and learning process. Many educators lack
the technical skills necessary to effectively use ICT in teaching due to limited train-
ing opportunities. Similarly, Yousfi and Yousfi (2023) reported a lack of adequately
trained teachers and insufficient infrastructure, such as computers and fast inter-
net connections, in Nigerian universities. The scholars propose reforming teacher
training programs to equip educators with appropriate ICT skills. In the Nigerian
educational context, Ogwu et al. (2023) discussed the importance of consolidating
the adoption of ICT. The authors emphasise that effective adoption requires com-
mitment from both educational practitioners and the government. Therefore, while
researchers highlight the importance of in-service training for education profession-
als in using these innovations, they also focus on the need for the Nigerian govern-
ment to adopt a systematic approach to procuring and installing ICT infrastructure.
In Ghana, studies by Agormedah et al. (2020) and Akomea et al. (2022) argue that
training in the use of ICT is insufficient for both teachers and students (Yidana et al.,
2023).

Moreover, Masenya (2021) analysed how digital literacy can influence the effec-
tive use of mobile technologies in higher education institutions in South Africa.
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The findings show that teachers’ lack of digital literacy prevents the use of mobile
technologies in teaching and learning, generally due to factors such as reluctance to
change, lack of trust, inadequate technological infrastructure and insufficient access
to digital or mobile devices. These challenges can be linked to the concept discussed
by Hanemann and Scarpino (2016), who emphasised the importance of improving
the use of ICT through professional incentives and motivation. The scholars argue
that the development of standards related to ICT competence is not the only compo-
nent that could ensure the mainstreaming of ICT. Professional incentives and moti-
vation are needed to encourage the use of ICT to improve the quality of learning.
In particular, it is suggested that governments and institutions should integrate the
assessment of the use of ICT by institutions and academics into systems and prac-
tices for monitoring the quality of learning.

3.2 Current academic training in ICT integration

Regarding the characteristics of current ICT training courses for academics, some
scholars have identified areas for improvement to enhance ICT integration into
teaching.

Alemu (2015) conducted a study to investigate the process of integrating ICT into
teaching practices and the emerging challenges at Adama Science and Technology
University in Ethiopia. One of the barriers to the integration of ICT into teaching
and learning practices was the absence of adequate training courses for teachers to
develop the requisite ICT skills. The lack of training courses for the development
of ICT skills among teachers represents one of the obstacles to integrating ICT into
teaching and learning practices, despite a positive awareness and understanding of
the potential of ICT within the university. This challenge is further aggravated by
other significant obstacles in the implementation of ICT, such as insufficient insti-
tutional and technical support, classroom overcrowding, and limitations of ICT
facilities.

According to Yousfi and Yousfi (2023) training should “encourage teachers to
reflect on their learning and practice” and “intervene on beliefs” (p. 70). Further-
more, training should include not only technical skills but also pedagogical skills.
Teaching these skills involves placing the learning environment at the centre and
providing a context that facilitates critical reflection and the conscious integration
of ICTs into teaching practice. Finally, it is important to work on the representations
that learners have of technology, as this could have a significant impact on profes-
sional and pedagogical practice.

Olurinola (2022) claimed that, despite having access to technology, many African
teachers lack the necessary skills and knowledge to use it effectively in their teach-
ing. The researcher proposes a shift in focus from teacher trainers in ICT skills to
training them in digital pedagogy, which “focuses on empowering teachers to make
better technology selection and use decisions”. The study explains that the definition
of digital pedagogy used is “the use of digital tools from a pedagogical perspec-
tive, with an emphasis on the influence of the digital tool on learning rather than
on the use of digital tools for teaching and learning”. Therefore, “digital pedagogy
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encompasses the intersection of educational technologies and innovative pedago-
gies, as well as the ways in which classroom interaction with and through technol-
ogy can inspire new pedagogies”. The author suggests that the development of digi-
tal pedagogical skills can maximise the impact of technology on student learning.
Peraya et al. (2013) examined the training of African academics in the use of
ICTs and proposed models to improve the quality of training in digital literacy. The
scholars developed the “UTICEF Master’s Degree—ACCREDITED”, which is a
key component of AUF’s educational technology training strategy. This master’s
degree aims to provide professional training and create experts capable of devel-
oping distance learning in Southern countries. The distinctiveness of the master’s
program lies in its use of innovative approaches in both pedagogical planning and
the utilisation of IT tools. This program employs a pedagogical model based on (a)
virtual seminars, (b) promoting collaborative work in small groups to analyse cases
and solve problems, and (c) both synchronous and asynchronous tutoring. The “vir-
tual seminar” facilitates collaboration in both the classroom and at a distance, creat-
ing a spatio-temporal experience through the virtual environment of Apprentissage
COLlaboratif a Distance (ACOLAD). In addition, the pedagogical model prioritises
the personal needs of students and offers remote training. It involves solving practi-
cal problems within the student’s professional context and conducting activities in
small groups of three to five students, with constant communication to encourage
collaboration. The central role of the tutor is fundamental. A tutor group operates in
a modular fashion. Throughout the course, students are exposed to different tutoring
styles and are assigned to various tutor groups, providing a range of perspectives.
Finally, Hussein (2021) highlighted that, in the context of the COVID-19 pan-
demic, many African universities were unprepared to transition to online teaching.
The researcher argued that this issue is not solely attributable to the lack of techno-
logical infrastructure, but primarily due to the inadequate ICT training of academic
staff. Drawing on Paulo Freire’s educational theory (Freire, 1974), he stated that
the training of academics has been “dehumanising,” as it is often imposed without
the active involvement of teachers and does not address their real needs. He empha-
sised that adopting more humanising and dialogic training approaches is essential
to ensure the success of future ICT projects in African universities (Hussein, 2012).
The review of the current literature highlights a variety of courses and technolo-
gies that focus on integrating ICT in higher education. We identify three main types
of courses: technical training courses develop basic skills in using ICT; pedagogical
training courses focus on integrating technologies into teaching; and digital peda-
gogy courses emphasise the importance of making a conscious and pedagogically
informed choice of technologies. Among the mentioned technologies, online learn-
ing platforms such as Moodle, mobile technologies used in teaching, and general
ICT infrastructure like computers and Internet access play key roles in supporting
the use of ICT in higher education. This diversity of approaches and tools under-
scores the importance of an integrated and intentional use of ICT that meets the
specific needs of teachers and students.
Additionally, the literature review identifies several challenges and gaps in the
current state of ICT training. These challenges include limited participation of aca-
demics in ICT training, difficulties in adopting technology, inadequate digital skills
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among educators, and the need for effective training models. However, researchers
have not systematically examined the characteristics of training courses and how
these affect academics’ preparedness for integrating ICT into teaching. Without
this understanding, determining whether existing training courses meet the needs of
educators and facilitate their success in using ICT becomes challenging. Therefore,
a research study that concentrates on the distinctive characteristics of ICT training
courses for academics can provide considerable value.

This research carefully examines the structure of the ICT course, the teaching
content, the ICT concepts used for teaching, assessment methods, and more. Ana-
lysing these characteristics offers a comprehensive overview of the current training
course structure and identifies potential areas for improvement.

4 Methods

This study employs a qualitative methodological approach to examine the context
and processes involved in the ICT training of academics in depth. The qualitative
method adopts an interpretive and naturalistic approach to understanding the phe-
nomena under study (Denzin & Lincoln, 1994). Moreover, qualitative research is an
iterative process that leads to a more nuanced understanding through the identifica-
tion of novel and meaningful distinctions (Tyler, 1949). Specifically, using qualita-
tive research in teacher education provides a detailed and comprehensive perspective
(Lauwerier & Akkari, 2015).

4.1 Participants

We defined theoretical sampling as the identification of social aspects relevant to our
research and the selection of participants, events, and processes that significantly
reflected these aspects. This selection was guided by our theoretical understanding
of the research objectives and the need to ensure that the sample represented the
social phenomena studied (Mukamurera et al., 2006). Our research interest was to
define a sufficiently diverse sample to ensure the transferability of the results. Con-
sequently, we selected interviewees with different roles (trainers and trainees) and
varying levels of expertise. This diversification allowed us to build a representa-
tive sample capable of providing a broader range of perspectives and experiences.
Finally, we closely monitored the saturation of the data collected during the research
process. When the final interviews failed to yield significantly new data, we con-
sidered the sample saturated and ended the data collection phase, as suggested by
(Mukamurera et al., 20006).

The study identified eight interviewees, three of whom had participated in an
ICT training course and five ICT teacher trainers from three African states, such as
Cameroon, Nigeria, and South Africa. Furthermore, one of the ICT trainers resided
in Geneva. The inclusion of this respondent was justified by the fact that although
he did not live in Africa, he conducted training courses for African professionals,
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including African academics, in collaboration with other lecturers from African
universities.

The two profiles — teacher trainers and ICT course participants — were nec-
essary to obtain a comprehensive understanding of ICT education from multiple
perspectives, in line with the principle of diversification. Moreover, we defined a
socially representative sample by including a range of higher education institutions
located in different geographical areas of Africa.

Our goal was to include respondents from diverse cultural and linguistic back-
grounds who had undergone various ICT training courses. These included (a) ICT
teaching-specific courses that were designed to train educators on how to teach ICT
to students, (b) generic ICT courses that provided a broad understanding of ICT
without focusing on any specific aspect, and (c) specialised ICT courses that con-
centrated on teaching or learning computer programming, covering specific pro-
gramming languages, algorithms, data structures, software development, and more.

Finally, we carefully considered the selection of participants to ensure diverse
representation. The five trainers, who were experts in ICT training, came from dif-
ferent backgrounds. Some of them had a background in information technology and
had subsequently specialised in educational technology, while others had an educa-
tional background and subsequently focused on educational technology. The three
participants in the ICT training course had heterogeneous skills. One was an expert
in educational technology, while the other two came from humanistic fields and had
recently taken an interest in educational technology to integrate it into their work.
The diversification of profiles, including those of ICT trainers and course partic-
ipants, aimed to facilitate a comprehensive understanding of ICT education from
multiple perspectives.

Table 2 presents the participants in the study, identified by an “I”’ code followed
by a number to maintain anonymity. The table also includes the date of the inter-
view, the role of the interviewers, the locations of the interviews, and the target
audience of the ICT courses.

4.2 Data collection

We collected data through semi-structured interviews, focusing on specific topics
as starting points for the conversation. We formulated an interview guide that con-
tained open-ended questions with follow-up questions that were not read in the same
order in each interview, as the goal was to establish a flow that facilitated smooth
interviews. The guide allowed us to tailor the questions to the interview and its flow
(Lindlof & Taylor, 2002; Ruslin et al., 2022). The interview guide focused on vari-
ous themes, including key elements such as course content, teaching strategies, chal-
lenges encountered in course implementation, expectations, and the impact of the
ICT training course.

We conducted data collection after receiving ethical approval from the Scientific
Ethics Committee of the University of Geneva, which also approved the information
and consent form for the interviewees. We distributed the form to participants prior
to the interviews, asking them to complete and sign it.

@ Springer



Education and Information Technologies

sa13o[ouyo9)
UOTJBOIUNUILIIOD UOT)BUWLIOJU]
‘sowres 0apIA

10)ndwod jo asn pue

SOTWAPEIY BOLIY juawdoraasg
pue Sunox AjIs10ATU) 1IN0 JO 1red UISYLION ‘udisag Jourer Iayoeal 101 €T0TIT°L L1
BOLIJY K3ojodoyiuy J10ss9joid se 9sIn0d
Jjels oIuapeoy AjIs1oATU) 1IN0 JO Jred uIoyINos A3ofo100§  Jururen 1] oy ur juedionied €20T 119 91
SIUOPNIS AF[[0O SAWAWOS
‘sjuapnys ‘sreuorssojoid Aysioatun
orwepeoeuou 9y jo jred Sur eL1a31IN Jo 1red EhliRIRIN
pUB JIWAPBIY -ULIOJ AN UI2)SBAYLION 1ondwo) Jourern Iayoea) 101 €T0T 11T G-I
uonesnp
[8qOID
‘K3orouyo9],
[euoneonpyg
sreuoissajoid ‘syuopmis SODN BLIDSIN ‘A308epad
‘JeIS OTWAPEIY ‘Ansioatun  Jo 1aed ureIsemyInos rensiq Jourern Iayoed) 1,01 €20T01'TIE  +1
Suryoe) Jpes 1oddns [euorssajord
BOLIJY pue quawdo[aAap JIWAPRIY SE 95IN0d
Jje1s oruapedy AysoAtun)  yInog jo ired uroyinog ‘SOIpN)s sanTuBRWNg Sururen D7 03 Juedronieq €20T01'ST €1
sjuapns I9UDB9) B SB 9SIN0D
pUE ‘SIOUJE?) ‘S[RUOTSSAJOI] Ayis1oATun) uooIWE)) uoneonpa (eI uonesnpyg Sururen D7 03 Juedronieq €20T01'ST Tl
SOIWOPEOR UROLIJY
SID[EWUOISIOAP SOON 10J BAQUOD) uoneonpa [eNsIq
pUE ‘BOLIJY WOIJ SOTUAPRIY ANsIoATUN)  UT 9sIn0d Sururen D ‘uoneonpyg JIourern 1ayoed) 1,01 €202°01°€T I-1
QouaIpny 105Ie], mnsuy uonedso| osnradxg Jl0y MOIAIU] AR PO

9sIn0d Jururen

1DI 9y Jo 2ouatpne 1031e) pue ‘Iopraoid amnsur ‘uonedsof [eoryderSoas ‘osniadxe [o1 “MaTAIIUT AJEpP ‘OPOO UOHBIYIIUSPT 9} YIIM SIIMITAINUI JYSIo o) Jo ISTT ¢ 3|qeL

pringer

AQs



Education and Information Technologies

(KemAue ‘sreuorssojord

Qe oym SWA)SAs uomn
‘Suryoeajuou BLIDSIN -ewIOJU] ‘AIeIqIT ‘uoneonpyg
pue Suryora)) sIaquUISW AJ[noe,j Aysioatun) o yred urd)sea-yinog 9ouaros 1ondwo)) Iaurer) 13yoes} 1D[ €207 110C 81
QouaIpny 1951e], mnsuy uonedo| asnrodxg 9[0y MOIAIU e 9pOD

(ponunuoo) zs|qey

pringer

As



Education and Information Technologies

Data collection occurred between September and November 2023. We conducted
the interviews using Zoom videoconferencing software, licensed by the University
of Geneva and certified under the Swiss-US Privacy Shield agreement. We emailed
the link to the meeting to the respondents. Before the meeting, we asked them to
replace their name on the Zoom screen with a provided pseudonym and to verbally
confirm their agreement to the video recording. One interviewee conducted the
interview in writing due to connectivity issues, making it the only exception to the
video-conference format.

The interviews lasted between one and a half and two hours and were conducted
in English or French, depending on the interviewee’s preferred language. Each
interview began with a brief explanation of the study, followed by questions on the
topics identified in the entry guide (see Appendix 10.1). During the interview, we
asked additional questions based on the previous conversation or the interviewee’s
responses. The interviews maintained a conversational tone, with the interviewer
allowing questions and topics to emerge naturally from the interaction with the
interviewee.

4.3 Data analysis

In the data analysis phase, the researcher who had conducted the interviews
remained involved to ensure consistency in interpreting and coding the data. We
subjected the coding and analysis of the data to an internal review process. The
researcher reviewed the labels and categories to verify they accurately reflected par-
ticipants’ responses and maintained consistent interpretations.

We conducted data analysis using the methodological model of Lejeune (2019)
and the iterative data model of Miles and Huberman (2003). Lejeune’s theoreti-
cal model divided the data analysis process into three main stages: open coding
(Sub-section 4.3.1), axial coding (Sub-section 4.3.2), and selective coding (Sub-
section 4.3.3). This process was key in extracting meaning from the data collected
through the interviews.

4.3.1 Open coding for label assignment and organisation of labels and categories

Open coding marked the first stage of data analysis. Lejeune (2019) defines it as
“the first contact with the material. The objective is to identify the characteristics of
the phenomenon under study. To achieve this, the researcher should explore multiple
research approaches” (p. 22) [free translation]. During this stage, we carefully exam-
ined the interview texts to identify recurring themes, patterns, and concepts. We
transformed the participants’ responses into labels or “open codes”, reflecting vari-
ous characteristics of the phenomenon under study. For example, we coded partici-
pants’ impressions of the teaching approach as “unidirectional presentation”, “lack
of interaction”, and “quick learning approach”, among others.

Next, we organised these labels into categories and subcategories, as shown in
Table 3. Each category highlights logical relationships among the labels, allowing
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Table 3 Main themes and sub-

Themes Sub-Themes
themes for data analysis of the
Interviews 1 Content of ICT » Course objectives
Training Courses » ICTs concepts

» Course structure

2 Teaching Strategies » Learning types
» Evaluation
» Adaptability and/or Person-
alisation of the ICT training
course

3 Challenges to » Availability of resources
Implement the ICT Train- » Resistance to the use of ICT
ing Course
4 Expectation and Impact » Expectations of ICT trainers

of ICT Training Course of the ICT training course
» Impact on professional
career of trainees

us to construct concepts that reflect the experiences of the individuals involved in
the study.

The theme no. 1 comprises three sub-themes: (a) the objectives of the course, (b)
the ICT concepts taught to trainees, and (c) the structure of the course. The course
objectives include labels relating to respondents’ views on the purposes underlying
the ICT training course design. This sub-theme allows us to evaluate the suitability
of the ICT training course by providing clear guidance on the expected learning out-
comes. The ICT concepts summarise the characteristics that respondents attribute
to the knowledge acquired. This sub-theme enables us to examine the type of ICT
training received by trainees and provides insight into the skills and level of techno-
logical innovation they have acquired. Finally, the structure of the course outlines
the teaching modules delivered during the training courses.

The theme no. 2 covers three sub-topics: (a) types of learning, (b) evaluation, and
(c) adaptability and/or personalisation of the course. Teaching methods refer to how
ICT-related knowledge and skills are delivered. Evaluation refers to the assessment
methods used. This subtheme aids in understanding the broader approach to teach-
ing and learning. Adaptability and Personalisation include labels that reflect adjust-
ments made to meet trainees’ needs. In this context,

“adaptability” refers to the ability to adjust to changing circumstances, such as
participants’ logistical or work-related challenges, like difficulty travelling or ina-
bility to attend sessions on site. In contrast, “personalisation” means modifying or
adapting a course to suit the individual’s conditions, skills, preferences, prior knowl-
edge, interests, and objectives, and also adapting it as the learner’s skills and knowl-
edge evolve (Sampson & Karagiannidis, 2002; Shemshack & Spector, 2020).

The theme no. 3 allows identifying and understanding barriers that could impact
effective course delivery and trainee learning. This theme is divided into two sub-
themes: (a) resource availability and (b) perceived resistance or hostility from train-
ees. Resource availability is a broad criterion that can encompass factors such as
electricity reliability, Wi-Fi connection, and cost-savings measures. The difference
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with perceived resistance is that resources availability is an objective criterion,
whereas resistance is subjective.

Finally, the theme no. 4 comprises two criteria, such as (a) the expected benefits
of an ICT training course as identified by the trainers and (b) the impact of the ICT
training course on trainees’ career paths. These criteria evaluate the impact of train-
ing on professional opportunities, as seen by both trainers and trainees. They enable
an assessment of the course’s effectiveness and relevance.

4.3.2 Axial coding to define the relationships between labels

The next step, axial coding, examined the relationships between the labels identified
during open coding. We connected the properties two by two, reflecting on how the
first varies according to the second (Lejeune, 2019).

For example, we have found a relationship between “Learning Management Sys-
tems (LMSs)” and “theoretical modules”, since they both appear in certain situa-
tions. Another correlation was found between “adaptability to participants’ needs”
and “no feeling resistance”. This phase requires a continuous comparison to estab-
lish relationships.

4.3.3 Selective coding to map relationships between properties that define
scenarios

In the final phase of selective coding, we integrated the relationships identified in
axial coding to construct scenarios that address the research questions. Table 4 out-
lines scenarios that illustrate potential outcomes based on the relationships identified
during the analysis.

Figure 1 illustrates these scenarios, applying some of the display rules regarding
interconnections (lines and arrows) from Lejeune (2019).

From Fig. 1, we can identify the following relationships. In Scenario no. 1, a simple
green line links the project-based learning method to learner participation, indicating a
positive relationship. As the use of project-based learning increases, learner participa-
tion also increases. Additionally, increased learner involvement enhances professional
prospects, demonstrating that the project-based learning method directly boosts learner
engagement, as shown by the green arrow representing this positive cause-and-effect
relationship. In Scenario no. 2, connectivity issues and the use of offline and shared

Table 4 Description of three examples of scenarios

Scenario 1 Project-based learning and student engagement exhibit a positive reciprocal relationship.
Then, increased learner engagement enhances career prospects, while the adoption of
project-based learning leads to higher participation among trainees

Scenario 2 Connectivity issues and the use of offline devices have an inverse relationship, where the
reliance on offline devices increases learner participation

Scenario 3 Collaborative work is inversely correlated with resistance to ICTs and teacher-centred
method, which demonstrate a positive reciprocal relationship
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Project-based Learning ‘ ‘ Connectivity Issues ‘ ‘ Resistance to ICTs
Learner Involvement ‘ Use of Offline and Shared ‘ Collaborative Work
Devices
Enhanced Professional ‘ ‘ Increased Learner ‘ ‘ Teacher-centred Teaching

Fig. 1 Illustration of three scenarios

devices are connected by a red line, representing an inverse relationship. As con-
nectivity problems rise, the reliance on offline devices also increases. Moreover, this
increased use of offline devices leads to higher participation, illustrated by the green
arrow indicating a positive, directed relationship. Lastly, Scenario no. 3 links resistance
to ICTs and collaborative work with a red line, showing an inverse relationship: the
greater the resistance to ICTs, the less collaborative work occurs. Furthermore, col-
laborative work is linked to the teacher-centred teaching method by a red solid line,
indicating that increased collaboration among learners typically results in a decreased
reliance on teacher-centred approaches. The relationship between resistance to ICTs
and the teacher-centred teaching method is illustrated by a green solid line, indicating
that when educators resist technology, they tend to use traditional teaching methods.

The selected coding phase provided a deeper understanding of the phenomenon
under study by enabling the formulation of hypotheses and predictions based on the
collected data.

4.3.4 Circular, progressive, and retrospective approach

We finally examined the data following a circular, progressive, and retrospective pro-
cess as defined by Miles and Huberman (2003). During this process, we continually
revised and updated the categories and codes based on our emerging understanding of
the data. For example, we did not consider the category related to participants’ feed-
back to instructors relevant to the pursuit of our research objectives.

5 Results

We summarised and organised the results of the interviews in four tables corre-
sponding to the four themes (Appendix 10.2).
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We structured the analysis of the results according to four main themes and sub-
themes described in Table 3. We represented the results using histograms to identify
key points of focus.

5.1 Content of ICTs training courses

The analysis of the results of the ICT content course theme, presented in Table 5 and
Figure 2, enables us to answer the research sub-question no. 1: “What are the objec-
tives, content, and structure of the ICT training course?”.

Regarding (a) course objectives, four courses focused on understanding the use
of ICTs tailored to the specific needs of the target audience, while only one course
focused on understanding the functions of ICTs, emphasising a broad understanding
of technologies. Two courses concentrated on the use of LMSs, platforms that man-
aged, distributed, and monitored online learning. One course provided specialised
and comprehensive training on ICTs. For (b) ICT concepts, training courses taught
various ICT-related concepts: four courses provided personalised training tailored
to the specific needs and objectives of the participating group. Two courses concen-
trated on specific ICTs, including the acquisition of skills related to tools, software,
or platforms used in specific contexts. Two courses focused on using online train-
ing management platforms for the creation, distribution, and management of edu-
cational content. One course offered generic ICT training, covering basic concepts
and generic ICT skills, without focusing on specific technologies or contexts of use.
Regarding (c) the structure of the ICT training course, three courses emphasised
teaching ICT-related theoretical concepts, including fundamental principles, theo-
ries, and basic concepts, without allowing the acquisition of direct practical skills.
Five courses provided a combination of theoretical and practical modules, enabling
students to acquire theoretical knowledge and apply it directly through practical
exercises or labs.

Table5 Overview of themes, sub-themes, examples, and frequency in the analysis of ICT training
courses

Theme Sub-Themes Examples Label Frequency
Content of ICT Training Course Objectives (C.0.)  Use of ICT C.0.1 4
Courses Functions of ICT C.0.2 1
LMS C.0.3 2
Specialised ICT C.0.4 1
ICT Concepts (ICT Conc.) ICT for needs ICT Conc.1 4
Specific ICTs ICT Conc.2 2
LMS ICT Conc.3 2
Generic ICT ICT Conc4 1
Course Structure (C.S.) Theory C.S.1 3
Practice CS.2 0
Theory +Practice C.S.3 5
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5.1.1 Teaching strategies

The analysis of the outcomes of teaching strategies theme, presented in Table 6 and
Figure 3 addresses the sub-questions no. 2: “What teaching strategies are used in the

ICT training course?”.

For (a) the ICT learning approach used within the course, we observed that
three courses attended by trainees adopted an approach that focused on traditional
teaching, where the trainer delivered knowledge and information directly to the par-
ticipants. In two courses, participants encountered real or simulated problems and

Table 6 Overview of themes, sub-themes, examples, and frequency in the analysis of teaching strategies

Theme Sub-Themes

Examples

Label Frequency

Teaching Strategies Learning Type (L.T.)

Evaluation Method (E.M.)

Adaptation/Personalisation
(A.P)

Teacher-centered
Problem-based
Project-based
Collaborative
Pre-test/Intermediate Tests
Problem-based Evaluation
Project-based Evaluation
Tests

Non-Evaluation

A/P Needs

P-Tutors

No A/P

LT1
LT2
LT3
LT4
EM.1
EM.2
EM.3
EM.4
E.M.5
AP.1
AP2
AP3

W N RN = W= N RN W
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Fig. 3 Results for theme no. 2 (Teaching strategies)

worked to solve them through active learning and critical analysis. In four courses,
participants engaged in specific projects that required the practical application of the
acquired knowledge. Finally, in five courses, participants interacted and collaborated
with one another. As for (b) the evaluation of the participants in the courses, we
noticed that in two courses, pre-tests or intermediate tests assessed the knowledge
of participants before or during the training. One course employed problem-based
assessment, which evaluated participants’ abilities to solve practical or theoreti-
cal problems. Five courses utilised project-based assessment, which evaluated the
results of the projects on which participants worked. One course utilised test-based
assessment, which administered standardised tests to evaluate participants’ knowl-
edge and skills. Two courses attended by participants did not include any participant
evaluation process. Regarding (c) adaptability and personalisation, four courses
were designed to be adaptable and/or personalised to meet specific learning needs.
In two courses, personalisation of the ICT training course occurred through tutor
intervention, with individual sessions with tutors to discuss participants’ learning
needs and adjust the learning path accordingly. Three courses that learners attended
did not provide any measure of adaptability and/or personalisation.

5.1.2 Challenges to implement ICT training course
The analysis of the results of the challenges associated with implementing an ICT

training course, presented in Table 7 and Fig. 4, highlights the issues involved in
implementing the ICT training course to answer sub-question no. 3: “What are the
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Table7 Overview of themes, sub-themes, and examples in the analysis of challenges to implement ICT
training course

Theme Sub-Themes Examples Label Frequency
Challenges to Implement ~ Resource Availability Connection R.A1 8
ICT (R.A.) Limited Resources R.A2 5
Low Motivation R.A3 1
Low Trainer Skills R.A4 1
Low Learner Skills R.A5 1
Policy Absence R.A.6 1
Information Overload R.A.7 2
Resistance to ICT (ICT Yes resistance ICT Res.1 4
Res.) No resistance ICT Res.2 4
8
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Fig. 4 Results for Theme No. 3 (Challenges for Implementing an ICT Training Course)

main challenges that could be an impediment to effective implementation of the ICT
training course?”

Regarding (a) the objective challenges faced in the implementation of ICT, we
identified that the most common challenge was poor connectivity due to power
cuts. This hindered access to the Internet and the use of ICT during the train-
ing course. Five courses addressed the challenge of limited availability of tech-
nological materials necessary for conducting ICT training. Finally, interviewees
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highlighted several objective challenges regarding the courses, including low
motivation among trainers, which negatively impacted the quality of teaching and
participation in the training course, limited ICT training skills of the trainers, and
low competencies of the participants, which may have required a tailored teach-
ing approach. In addition, a lack of clear policies and guidelines existed in the
training of ICT for academics. Finally, two trainees reported experiencing infor-
mation overload during the ICT training course. Among (b) the subjective chal-
lenges, we observed that in four courses, participants reported a feeling of resist-
ance to the use of ICTs, manifesting a certain aversion or hostility towards ICTs.
In four courses, participants did not report any feeling of resistance towards the
use of ICTs, indicating that they were generally accepting or supportive of the use
of ICT, without showing signs of aversion or hostility.

5.1.3 Expectation and impact of ICT training course

The analysis of the outcomes of the expectations or the impact of the theme of
the ICT training course, presented in Table 8 and Fig. 5, answers sub-question no.
4: “What are the expectations and outcomes of the ICT training courses?”.

Figure 5 shows that in five courses, ICT trainers hold specific expectations
about how the ICT training course will influence their participants’ professional
careers. These expectations include the acquisition of specific skills, the expan-
sion of job opportunities, or professional advancement. However, three trainees
reported that they do not perceive any impact of the ICT training course on their
professional careers. This discrepancy between instructors’ expectations and par-
ticipants’ perceptions of the actual impact of the course on their careers high-
lights a need for further investigation.

6 Discussion

The analysis of the interview results reveals several aspects of ICT training
courses, which are discussed separately for each research question.

Table8 Overview of themes, sub-themes, examples, and frequency in the analysis of expectation and
impact of ICT training course

Theme Sub-Themes Examples Label Frequency

Expectation and Impact of ICT Trainers’ Expectations (T.E.) No Expectations T.E.1
Yes Expectations T.E.2
Learners’ Impact (L.L.) No expectations  L.I.1

S W W O

Yes Expectations L.I1.2
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Fig.5 Results for Theme No. 4 6
(Expectation and Impact of the
ICT Training Course) 5

4

3
2
0 0
0
> > W0
& ({S:‘\) N N
Categories

6.1 What are the (a) objectives, (b) content, and (c) structure of the ICT training
course?

Firstly, (a) ICT teaching objectives are diversifying. The various objectives identi-
fied among the interviewed participants illustrate the multifaceted nature of ICT
training courses. While all courses aimed to equip participants with ICT skills, the
specific objectives differed, reflecting the unique needs and priorities of various tar-
get groups. Some courses aimed to adapt training to participants’ needs, while oth-
ers focused on integrating advanced technologies such as Al or LMS. The diversity
of objectives observed in course design demonstrates the variety of priorities and
approaches used in this area. These differences can significantly affect the partici-
pants’ learning experience. A significant finding is that the courses primarily focused
on enabling participants to understand and master the use of ICT, rather than merely
consuming it. This indicates a growing importance for a comprehensive understand-
ing of technology over mere superficial use (Oyelaran-Oyeyinka & Adeya, 2004;
Plantard, 2016). However, none of the ICT training courses appear to focus on the
quality of the learning objectives. Moreover, none of the trainers addressed the issue
of motivating trainees to use technology, which represents a micro-level obstacle,
according to Balanskat (2006).

The analysis reveals that (b) the courses focused on the dissemination of vari-
ous ICT competencies. While some ICT-related courses prioritised ICT training
that aligned with the needs and objectives of the target group, others concentrated
on specific tools such as the use of LMS or specialised ICT skills like program-
ming. However, offering ICT courses centred on specific tools raised the question of
whether this approach benefits ICT training. As noted by Langset et al. (2018), these
types of courses were designed to implement tools that had already been purchased
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by the institution, such as the LMS. Furthermore, universities “expected faculty to
use these tools in their courses.” The researcher, quoting Kennedy (2005), suggests
that “such top-down approaches typically involve centrally or externally delivered
course content that supports existing routines, curriculum plans, or even a policy
agenda.” Additionally, educators are generally granted only a limited degree of
autonomy.

The analysis also reveals that (c) all trainers preferred a bi-modular approach to
organising their courses, combining both theoretical and practical sessions. Courses
that integrate theoretical and practical modules offer a more comprehensive learning
experience, enabling participants to not only grasp concepts but also apply them in
real-world contexts. This aligns with the findings of Hussein (2014) and Yousfi and
Yousfi (2023), who observed that such courses facilitate a more engaging learning
experience for participants. However, the lack of practical modules in some courses
may limit participants’ ability to translate theoretical knowledge into practical skills.
While theory provides the necessary foundation, practical application is crucial for
skill development and mastery (Hussein, 2014; Ojo, 2005; Oyelaran-Oyeyinka &
Adeya, 2004).

6.2 Which (a) learning approach, (b) evaluation, and (c) adaptability and/
or personalisation of the ICT-course—are used in the ICT training course?

There are (a) two main approaches to teaching strategies in ICT courses: one cen-
tres on the teacher, while the other encourages active student participation. The
first follows a traditional model, where the teacher controls and directs the learning
process. The second is more interactive, promoting student involvement in learn-
ing. The data show a strong preference for methods that encourage student engage-
ment, such as project-based and collaborative learning. A clear link exists between
the chosen learning approach and the course structure. Courses following the tradi-
tional approach typically have a single-module structure, with the teacher playing a
central role. However, this risks limit student participation, restricting their ability to
develop critical and creative skills. In contrast, courses that actively engage students
adopt a bimodal structure, combining theoretical and practical modules. This format
fosters the development of transferable skills and the practical application of knowl-
edge. Using methods like project-based learning highlights a growing understand-
ing of the need to provide students with authentic, contextualised learning experi-
ences. In this context, Dewey (1961) states that “students will develop a personal
investment in the material if they engage in real, meaningful tasks and problems that
mimic what experts do in real-world situations”, as cited by Krajcik and Blumenfeld
(2005) p. 317. The difference between learning methods focused on creating arte-
facts and those centred on problem-solving is significant. To enhance learning, uni-
versity lectures should be combined with the practical application of knowledge in
real-life scenarios. This approach encourages students to take responsibility for their
learning and the tools they use to achieve sustainable development (Steiner & Posch,
2006) and promotes a “process necessitates that students collaborate to identify
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solutions to authentic problems during the integration, application, and construction
of knowledge” (Guo et al., 2020), (p. 2).

Furthermore, there is (b) a preference for the evaluation of the most ICT courses.
In most cases, assessments focus on project presentations or problem-solving rather
than tests. Evaluation is crucial for measuring learning progress. Without it, it
becomes difficult to obtain feedback on teaching effectiveness. Project-based assess-
ment remains the most preferred method, as it provides instructors with valuable
feedback on their performance. However, two participants mentioned they did not
undergo any evaluation. This lack of assessment contradicts the core principles of
curriculum design outlined by Taylor et al. (2015). The reasons for the trainers’
decision not to carry out an evaluation remain unclear. As the statements came from
a trainee, it is uncertain whether they fully reflect the situation. Courses without
evaluations tend to focus on teacher-led instruction and a modular course structure.

In addition, (c) the courses attended by the three trainees did not offer modes
of personalisation and adaptation. The absence of tailored content to meet partici-
pants’ needs may raise concerns, as customisation improves learning effectiveness
by aligning content and instructional methods with individual needs (Shemshack
& Spector, 2020). Evidence shows that personalised learning models can increase
engagement and positively impact student motivation (Pontual Falcao et al., 2018).

6.3 What are the main challenges that are an impediment to effective
implementation of the ICT training course?

The implementation of ICT training courses faces a number of challenges. All
respondents consider load shedding a significant concern. It causes several other
issues, including the limited ability of instructors and participants to use technology
effectively. Hussein (2014) highlights that low digital proficiency among academics
is a significant barrier to effective ICT training. Similarly, Masenya (2021) notes
that teachers’ inadequate digital literacy skills obstruct the effective use of technol-
ogy in education. Alemu (2015) also points out that limited ICT resources restrict
the development of digital skills, with poor ICT facilities being a key barrier to ICT
integration.

Furthermore, the economic and social status of the participants may further
limit their ability to acquire digital skills. Ferede et al. (2022b) discuss how stu-
dents’ ICT skills and access to ICT infrastructure, influenced by their economic and
social status, affect their participation in ICT training. While many students own
smartphones, these devices do not offer the same functionality as computers, which
remain luxury items for many. Another major challenge arises from outdated oper-
ating systems and insufficient resources to upgrade them, as Kibuku et al. (2020)
discuss regarding inadequate ICT infrastructure.

This might explain why some universities prefer to offer purely theoretical
courses using slide presentations. The research reveals a challenge in the lack of
university policies on ICT training. Kibuku et al. (2020) also note the absence of
proper e-learning policies as a significant obstacle to effective ICT training. Despite
the abundance of international guidelines, they are insufficient to regulate local ICT
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integration, especially when considering the principle of subsidiarity. Another issue
lies in trainers’ lack of competence and motivation. Hussein (2014) addresses weak
teachers’ motivation as a barrier to effective ICT use, and Hanemann and Scarpino
(2016) emphasise the need for professional incentives to enhance motivation. The
motivation often suffers due to low salaries and transportation difficulties. There are
also subjective challenges to consider. A notable issue is that 50% of interviewees
resist using ICT, which Masenya (2021) links to reluctance to change and a lack of
trust in new technologies.

6.4 What are the (a) expectations and (b) effects of the ICT training course?

We note that (a) trainers hold positive expectations regarding participants—Specifi-
cally, they believed that participants will easily understand how ICT can be used to
address practical challenges. This reflects their optimism about the potential impact
of ICT training on participants’ career progression. Despite the trainers’ positive
expectations, no specific tools are in place to assess participants’ ability to integrate
ICTs after the course. This raises questions about the overall effectiveness of the
training courses and their ability to influence participants’ skills and career pros-
pects effectively.

In contrast, (b) participants expressed a negative view of the impact of ICT train-
ing courses on career prospects. They reported having resorted to self-learning,
which suggests dissatisfaction or a lack of benefit derived from the courses.

7 Implications and recommendations

This section presents strategies, in the form of recommendations, for designing an
ICT training course for academics (Table 9). These strategies respond directly to the
primary research question: “What are the features and effects of ICT training pro-
vided to academics at various African universities?”, in particular to the first three
sub-questions of the research (Sub-section 1.1). The recommendations are drawn
from the findings and discussions presented in Sections 5 and 6, and they serve as
guidelines for developing ICT training courses for academics.

The recommendations are not exhaustive but provide a starting point for design-
ing ICT training programmes for academics. These recommendations can be inte-
grated, adapted or expanded to meet the specific needs of academic institutions and
participants.

The results of this study contribute to a deeper understanding of how ICT training
is delivered in African universities. The recommendations help clarify ICT-related
training processes and offer insights into strategies that can improve ICT training
courses.

On a theoretical level, the study enriches existing literature on the integration of
ICT in African higher education, offering fresh perspectives and practical models
for future researchers. In particular, the qualitative analysis of ICT training courses
highlighted key aspects of their objectives and methods. The objectives of these
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courses are becoming more heterogeneous, with some courses now focusing on the
integration of advanced technologies such as Al. This helps to inform the evolving
ICT landscape in education. The study also looks at the effectiveness of different
pedagogical approaches and training methods, offering a theoretical framework to
guide future research. For example, centralised courses limit educators’ autonomy,
indicating a need for a more integrated pedagogical approach. The study empha-
sises the importance of bi-modular teaching approaches, which blend theoretical and
practical learning to engage participants and make learning more meaningful. This
provides a theoretical reference framework for future studies on ICT training.

On a practical level, the study provides concrete recommendations for design-
ing and delivering ICT training programmes, helping educators and policymakers
improve the quality and relevance of the courses. Specifically, it stresses the need
for trainers to have the autonomy to choose courses that best meet the needs of stu-
dents and educators. This approach allows for greater flexibility and adaptability in
teaching. The study offers strategies to address infrastructural challenges, such as
power outages and shortages of technical resources, which hinder teachers and stu-
dents from using ICT effectively. Investing in infrastructure and resources is crucial
to improving the training experience. Additionally, the research suggests revising
the courses to align them more closely with the professional context of students,
especially in response to participants’ preference for self-directed learning.

In summary, the recommendations aim to optimise the design of ICT training
courses for academics, considering both the theoretical contributions and practical
implications that arose from the analysis, to ensure a more effective and meaningful
training experience.

8 Conclusion

This research investigates the development of ICT training courses from both theo-
retical and practical perspectives, focusing on the integration of ICTs in some uni-
versities in Cameroon, Nigeria, and South Africa. The objective of this study is to
analyse the characteristics of ICT training courses for academics, including course
content, teaching strategies, implementation challenges, and academic expectations
regarding the impact of these courses.

The analysis of the interview results revealed a number of significant aspects related
to ICT training courses, which provide a complex and varied landscape. Firstly, the
diversification of ICT teaching objectives emerges as a key factor. Although all the
courses aim to provide ICT skills, the specific goals differ based on the unique needs of
each target group. Some courses focus on adapting the training to the needs of the par-
ticipants, while others emphasise the integration of advanced technologies. This evolu-
tion highlights the importance of a deep understanding of technology, rather than just
a superficial application. However, none of the courses sufficiently addressed the qual-
ity of learning objectives, and trainers often overlooked participants’ motivation to use
technology, exposing a gap in training design. Furthermore, the analysis revealed that
course content is mainly focused on teaching different ICT skills, with some courses
prioritising adaptation to the needs of the target group, while others focus on specific
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tools. However, the effectiveness of the courses focusing on specific tools remains ques-
tionable. The use of specific tools can limit the autonomy of trainers and reduce the
personalisation of training. In terms of course structure, there is a clear preference for
a bi-modular approach that combines theoretical and practical sessions. This approach
not only helps participants understand concepts, but also enables them to apply what
they’ve learned in real-world contexts. However, some courses lack practical modules,
which may hinder the ability to translate theoretical knowledge into practical skills.

The teaching strategies reveal a distinction between traditional, teacher-centred
methods and more interactive approaches that encourage active student participation.
There is a clear preference for methodologies like project-based learning.

However, there are a number of challenges to delivering ICT training, including
electricity cuts that disrupt the effective use of technology. The reduced teacher motiva-
tion and resistance to the use of ICT due to lack of confidence in ICTs and economic
factors complicate the implementation of these courses.

Finally, while trainers are optimistic about participants’ ability to understand how
ICT can solve practical problems, there are no specific tools in place to assess how this
integration affects their work practices after the course. In contrast, participants often
express a more negative view regarding the impact of the courses on their careers, indi-
cating a desire for self-directed learning and suggesting that the courses they attended
lack utility. This gap between trainers’ expectations and participants’ experiences
underscores the need for a thorough review of ICT training courses.

Based on the research funding, we have developed several recommendations aimed
at ensuring that the courses meet the specific needs of participants, providing a more
personalised and relevant training approach. They highlight the importance of integrat-
ing both practical and theoretical content, promoting motivation and active engage-
ment, and establishing clear assessment mechanisms to track the courses’ impact on
participants’ careers. Such strategies can serve as essential guidelines for enhancing the
quality and effectiveness of ICT training courses in academic settings.

9 Limitations and future perspectives

The limitations of this study relate to the number of participants. To improve the reli-
ability of the data, increasing the number of participants would be beneficial. However,
connectivity issues may prevent achieving this goal. Moreover, focusing on universities
located in the same state could facilitate a more accurate comparison.

In the future, our research aims to design and implement a proposed ICT training
course for higher education institutions based on the specific recommendations out-
lined in this study.
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Appendices
Appendix to sub-section 4.2
Interview guide

These are the questions that were sent to the respondent. These questions are
intended to guide the interviewee in a semi-structured interview. The following
questions are designed as a starting point, allowing the interviewee to respond freely
and without structure.

I. Introduction:

i. Are you a teacher trainer or trainee of ICT training courses?
ii. If you are a training teacher, could you provide a comprehensive overview
of how you plan and run these ICT training courses?
iii. If you are a trainee, do you approach the ICT training course as a stu-
dent or as a professional?

II. Course content:

i. Objectives of the ICT training course
ii. What topics are covered in the ICT training courses? (e.g., the type of
ICT trained as LMS, etc.)?
iii. Is Al integrated into the content of the ICT training course? iv. Modules
of the ICT training course

III. Teaching strategies

i.  What types of learning methods are used to train academics in ICT (e.g.,
lectures, hands-on labs, interactive workshops, etc.)
ii. Do you incorporate interactive or collaborative lectures (such as practical
sessions, group work, etc.)
iii. Duration of ICT training course iv. Participants’ feedback
iv. Is there an evaluation session at the end of the ICT training course? If so,
what kind of evaluation or examination is given?
v. How is the ICT training course adapted and personalized to match the
participants’ skill levels, needs, etc.?

IV. Challenges:

i. What are the main barriers to implementing an ICT training course?
How do your ICT training courses address these challenges? (e.g., lack
of resources, etc.)

ii. Is there any resistance, anxiety, or frustration related to the use of ICTs?
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V. Expectations and impact of the ICT training course.

For teacher training

i. What are the expectations for the ICT training course in terms of what
trainees will learn about using ICTs?

For trainee

i. How has the ICT training course impacted your ability to use ICTs?

VI. Conclusion

i.  Isthere anything else you would like to add or emphasise about your ICT training
course?

Appendix to sub-Section 5
Summary of the results

We summarise the interview responses in four tables corresponding to the four
themes. This method allows us to visualise the distribution of themes among the
participants.

Tables 10, 11, 12, and 13 contain four labels indicating the main themes of the
interview, the corresponding sub-themes, the identification code of each inter-
viewee, and their responses. Each respondent’s code is accompanied by a speci-
fication: consisting of “TT” for teacher trainer and “CT” for trainees of the ICT
training course.
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