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1       THEME: ENTREPRENEURSHIP AND INNOVATION 

1.1       Learning and competence building in the field of Innovation & Development: AfricaLics[1] 
mentorship approach 
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Introduction  

Mentorship has been pursued under AfricaLics to enhance capacity building in the I&D field. Mentorship is 
relevant for both professional education and training. It is useful in helping PhD students and early career 
scholars integrate theory into practice in their respective professions (Arnnesson and Albinssen, 2017). 
Hobson et al. (2009) demonstrate the value of mentorship for those teaching others i.e. not just for 
students or recent graduates involved in research. 

What is AfricaLics’ understanding of mentorship?: In AfricaLics, mentorship (or mentoring) is defined as an 
interactive process between someone with considerable experience in Innovation and Development 
studies research on the one hand and someone (e.g. a post-graduate or early career scholar) who wants to 
learn from this experience. In the best cases, the interaction leads to mutual learning, so both partners in 
the relationship benefit from the interaction. Mentoring can relate to specific skills (e.g. writing a good 
conference paper or a good journal paper), but can also be broader and related to knowledge in the 
professional field or how to build your career. In the case of AfricaLics, mentoring is part of the PhD 
academies, the PhD visiting fellowship programme (VFP) and AfricaLics conferences. 

Empirical study: Based on a survey to understand stakeholders’ perceptions of mentorship and what it 
means for building research capacity in the I & D field, our study shows that mentorship contributes to 
personal, academic and professional development as well as practical skills development that enhance 
critical thinking. Respondents prefer a mixed mentorship program with teaching and learning elements that 
are both structured and unstructured. A structured program should prioritize I & D oriented methodology 
training, and a post training follow-up of between 3 – 6 months. A mixed mentorship program provides for 
a mix of formal mentoring but with flexibility to accommodate and maximize on other context specific 
opportunities. Overall, results suggest that designing and implementing a mentorship plan should be 
context specific and designers should be aware of the varying needs. In the context of emerging economies, 
that are the main focus for AfricaLics, a holistic approach to mentorship that draws on a mix of factors 
commensurate with competence and resources at individual and institutional levels is recommended.   
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Entrepreneurship and Innovation (E&I) attributesimpact graduates with open minded culture and the 
necessary skills for employability. However, theE&I concept is inadequately addressed in most of the 
medical related curricula in Tanzania. 

During the inception of the EEISHEA project we were not very sure on the rationale of teaching 
Entrepreneurship and Innovation to students in medical and health related programs. Also, we had no 
specific teaching content and learning outcomes of entrepreneurship topic. We conducted survey to 
students at KCMUCO (n=81) to understand their perspectives the relevance and specific content to be 
integrated in the curricula. 

The majority of the students surveyed (98%) believed that E&I are highly relevant subjects that should be 
taught in medical schools, especially KCMUCo. The absence of an E&I content in the medical curricula was a 
major issue students faced. "Being a medical school we don’t have an entrepreneurship and innovation 
program in any of our curricula, which is a major weakness”. Most of the students who were interviewed 
said that having strong E&I skills will enable them to cultivate an innovative mindset, find new business 
prospects, and exploit current technology to its fullest potential. 

The following strategies were used by KCMUCo to address E&I: i) Through a workshop, 130 students have 
been trained on E&I awareness, ii) 27 faculty members have been trained as trainers in E&I, iii)  E&I has 
been formally incorporated into the “Development Studies” mandatory course  for undergraduate 
students, and included an E&I module into a newly developed “Master of Science in Monitoring and 
Evaluation” program. 

1.3       Experience and Challenges in Integrating E&I and Adopting Problem Based Learning in Program of 
Environmental Health:  A Case of School of Health Sciences and Medicine at SUZA 
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For many decades teaching and Learning in most African Higher Learning Institutions are associated with 
teacher centered approach. This deteriorates problem based competencies in solving socioeconomic 
problems among its graduates. The voice for paradigm shift in reviewing and re-designing curricula to fit for 
students centered and problem based is alarming. Aspects of learning, that incorporate ICT, E&I, and SDG is 
also of greater importance as earmarked in EEISHEA project. Yet several challenges based on changing 
mindset towards adopting the new approaches are still persist. This paper intends to explore experiences 
and challenges brought forward in the process of transforming into PBL curriculum, in integrating E&I and 
re-designing Bachelor of Science in Environmental Health. The qualitative method was used as study 
approach. Thematic analysis was used in delivering the contents using convenience sampling procedures 
and Interviewed both students and instructors to experience their insights. 

The findings revealed that precaution to address the mind set problem both to the students and instructors 
in adopting the new approach, addressing infrastructural problems, creating the learning environment and 
competencies in E&I in delivering the contents and themes were thoughtfully shared. This paper 
recommend that there should be more intensive capacity building based on soft skills and entrepreneurial 
mindset  to spearhead the innovative and entrepreneurship culture among the higher learning community 
at School of Health and Medical Science. 
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Abstract 

The role of higher education in developing an entrepreneurial mindset and promoting innovative thinking is 
well known and can not be overemphasised. The introduction of entrepreneurship in higher education (HE) 
offers a favourable atmosphere, culture, opportunity, and practices that foster student entrepreneurship. It 
additionally teaches students important life skills, encourages creativity, promotes capacity identification 
and problem-solving, stimulates the development of leadership qualities, and aids in preparing students for 
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the unknowable future. Higher education is able to achieve this through the development of tailor-made 
programs or curricula embedded with experimental learning, incubation opportunities creation, and 
exclusive curated activities. The curricula are developed to enhance practice-based learning, which is made 
flexible, purpose-driven, realistic, functional, and creates stronger connections with the real-world business 
and technological environment. 

The BSc Renewable Energy Engineering (REE) program at the University of Energy and Natural Resources 
(UENR), Ghana was therefore redesigned to feature all these elements that are needed for economic 
growth and to realise the United Nations Sustainable Development Goals (UN SDGs). The hybridized 
general matrix technique, which combines the use of an existing structure with the development of a new 
structure, was used to integrate the entrepreneurial concept into the curriculum. While new structures 
require the incorporation of new courses with entrepreneurial themes, existing structures require the 
integration of some components of sustainability into the currently offered courses. The curriculum was 
aimed at providing the students with both cutting-edge methodologies and strategies to enhance this 
situation and prepare students to assume responsibility for national development. 

This paper, therefore, aims to highlight how entrepreneurship and innovation were incorporated into the 
existing REE program. It also presents the challenges in entrepreneurship and innovation teaching and 
learning. In this paper, lecturers from different disciplines teaching in the REE program share some insights 
and experiences on how they integrate entrepreneurship and innovation in their teaching courses. Some of 
the findings from the shared personal accounts from the lecturers recognize the demand for incorporating 
entrepreneurship and innovation into the study process as it promotes and raises students’ motivation for 
developing new ideas and venture creation. It was however noted that some lecturers themselves 
recognize the need for professional support in applying entrepreneurial development methodologies, 
particularly in non-business courses.  

The conclusion of this paper demonstrates a helpful approach that can be used by the university and other 
universities when implementing entrepreneurship in their teaching curricula. The implications of this study 
will be useful for other lecturers to develop a more entrepreneurial mindset that is needed to support 
students' creative thinking and development. 

1.5       Building a New IT Curriculum to Foster Student’s Innovation and Entrepreneurial  Mindset in 
Tanzania Alcardo Alex Barakabitze, Judith Valerian 

Department of Informatics and Information Technology, Sokoine University of Agriculture, Morogoro, 
Tanzania, alcardo.alex@sua.ac.tz 

Department of Investment & Trade, Sokoine University of Agriculture, Morogoro, Tanzania, 
jvalerian@sua.ac.tz 
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The current science and engineering graduates from Tanzanian universities have inadequate innovation, 
Information Technology (IT) and entrepreneurship skills for self-employment. They also have inadequate 
practical skills and orientation of the IT and engineering courses due to insufficient time devoted to field 
practical training.  This is because the current curricula  used for teaching and learning in universities are 
missing entrepreneurial and innovation tools. 
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To this end, Tanzanian universities are required to demonstrate new ways in which they foster 
technological innovation, and entrepreneurship capabilities so as to enhance graduate employability and 
social, development and economic needs of society.  

This paper provides experiences from SUA of developing a new BSc. IT and Innovation (BSc. ITIN) curriculum 
that focuses incorporation of entrepreneurship and innovation thinking while maintaining the necessary 
skills for IT. The new BSc. ITIN will give students an opportunity to develop an innovation and 
entrepreneurial mindset while working together every semester to create innovative solutions for a self-
identified problem in the local community.  With the knowledge and concepts they learn in a classroom 
setting, IT and engineering students apply the phases of empathy, define, ideation, prototype, and test the 
developed innovative IT products (services) that suit local and/or international market. 

It is worth noting that the new BSc. ITIN curriculum is in line with the  Tanzania Third Five Year National 
Development Plan 2021/22 – 2025/26 in “developing and driving innovation processes in practice” and 
African Union 2063 agenda, goal - 2: “creating a well educated citizens and skills revolution underpinned by 
science, technology and innovation”. In addition, the BSc. ITIN  will also contribute towards achieving the 17 
sustainable development goals. Fig. 1 shows the designed framework that guides the implementation of 
the BSc. ITIN curriculum. 

  

Fig 1: A Conceptual Framework guides the implementation of the BSc. ITIN curriculum. 

   

2       Theme: Sustainability 
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Abstract 

  

Sustainability is an important factor for development of every nation because it focusses and addresses 
issues such as poverty, inequality, energy security, environmental safety, prosperity, good health etc. 
Therefore, sustainability is a crucial entity for higher learning institutions which plays a significant role in 
preparing future leaders in developing mindsets that promote and accelerate the achievement of the 
Sustainable Development Goals (SDGs). Hence, sustainability concepts must be at the core of higher 
education institutions' strategies and be deeply inculcated in their various curricula to establish the needed 
transformation in the education system. 

The BSc Renewable Energy Engineering (REE) program at the University of Energy and Natural Resources 
(UENR), Ghana was therefore redesigned to incorporate holistic sustainability in the curriculum. The 
sustainability concept was inculcated into the curriculum relying on the hybridized general matrix approach 
where the integration was done using both the existing structure and the creation of a new structure. The 
use of the existing structure entailed the integration of some aspect of sustainability in the already existing 
course whereas the new structures entailed the addition of new courses that have sustainability concepts 
in it. This paper, therefore, seeks to demonstrate how sustainability was integrated into the curriculum of 
the BSc REE programme and how lecturers having different disciplines collaborate and engage in the effort 
of incorporating sustainability into their teaching courses..This case study is based on autoethnographic 
methodology and personal accounts shared by three lecturers teaching in three different disciplines 
collaborating in implementing sustainability in their courses. The research practically draws on ideas of 
practice variation 

The findings demonstrate how academics from many disciplines, each with their own traditions and traits, 
deal with the sustainability dilemma. Despite sharing common sustainable development objectives, if trans-
disciplinarity is the ultimate goal, it is necessary to identify and capitalize on discipline-specific disparities. 
The integration of sustainability into the programme ensures Students gain improved awareness of 
themselves and the surrounding society, creating the foundation for an inclusive future society. This paper 
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demonstrates the stepwise approach to be followed when sustainability becomes a part of the university-
wide interaction, especially within higher education in Africa. These interactions among disciplines within 
the university are necessary to tame rigid thinking and revitalise collaboration and engagement in a cross-
disciplinary approach. 

3       Theme: Student-Centred Learning 

3.1       PROJECT ENHANCED PROBLEM-BASED LEARNING MODEL FOR TRAINING NURSING STUDENTS IN 
GHANA: PRACTICAL LEARNING PROCESS THROUGH PROJECTS 

Lois Azupwah  

University of Energy and Natural Resources, Sunyani, Ghana, lois.azupwah@uenr.edu.gh  

Benjamin Asubam Weyori 
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Abstract 

The nursing profession is believed to be a calling and not by choice due to the nature of their work and its 
ethics. The nursing curriculum is a combination of medical courses and a practical psychology content at 
the other end making it partially academic and partially professional.  This owing to the fact that for a 
patient to fully recover it heavily depends on the mindset coupled with lot of factors like following and 
taking the right prescriptions of drugs which is purely medical. Psychological factors as well as 
environmental factors contribute to the recovery of patients. Hence, nursing requires health care for 
patients to enable them to attain, maintain, and recover optimal health and quality of life. So, therefore, 
the training of nurses should be of great concern to a nation. Due to the dynamic nature of the human 
system coupled with the complex nature of patients, it will be better to study these dynamics and 
understand human behavior before knowing how to care for patients to aid recovery. A problem-based 
learning method is proposed to train nursing students to develop them theoretically, practically, and 
psychologically for result-orientedness. The enhanced method adapts the Aalborg PBL model and, 
incorporates the Jigsaw approach of curriculum development, to aid students in different groups to discuss 
what they have learned with their colleagues. This approach divides students into sizeable groups and sets 
of task are given to each group based on the learning outcomes. The task is further divided in sub-task and 
assigned to individuals. Individuals from different groups with similar task form another group to discuss 
the task ahead of them. The new formed groups use experiential learning, discussion, collaboration and 
practice to analyse and understand the task. Periodically, individual return to their original groups to put 
what they have learned to solve the original problem. This framework exposes students to the work of a 
nurse from day one of studies to prepare them for the task ahead. It helps to build the cognitive knowledge 
of students for collaborative learning, lifelong learning and helps reduce ethnicity and racism. Nurses 
cultivate a “Learning by Doing” mindset which will keep them learning to meet the needs of patients whilst 
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they also learn modern procedures and standards to minimize both direct and indirect forms of risk to 
themselves and possibly their families. 

Keywords: Jigsaw Approach, Problem-Based Learning, Lifelong Learning, Cognitive Knowledge, 
Collaborative learning, Results-Orientedness, Ethnicity.Type of contribution: PBL research/review   

3.2         EXPEREINCE OF USING STUDENTS CENTRED LEARNING AND E-LEARNING AT KCMUCo 
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Evidence have shown that, effective learning takes place when students are actively engaged and when 
what they are learning matters to them. Student’s centred learning (SCL) engages students as co-creator of 
knowledge and decision-makers in their own learning. We will present KCMUCo’s experience in training 
health professionals using SCL approaches mainly TBL and PBL. 

The learning challenges that KCMUCo intended to address includes, teaching large classes, preparing 
students for real life issues, training staff to change from the traditional teaching system to SCL and 
redesigned educational activity according to the constructive alignment triangle. 

KCMUCo curricular for medical and nursing students specify learning outcomes, learning activities and 
mode of assessment for each course and is designed to engage students in solving real-world health related 
challenges. For example, in each semester, students visits local communities to identify real life 
problems/challenges such as ‘How to promote adherence to ART among people living with HIV’. Students 
plan their own projects, engage with communities, propose a solution, communicate their ideas to teachers 
and community members, and evaluate their own progress as they go. 

Other learning activities includes individual and group assignments, practicals, community outreach, and 
research project. E-learning is used to enhance teaching and learning in most of the courses. The role of 
teachers is to facilitate learning, but the content and motivation is down to students themselves.  

Students are assessment through continuous assessment (short and long essay and, practical), end of 
semester/year written and oral exams and presentation of research project or dissertation defence for 
postgraduate students. 
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Project achievement includes, training of 12 facilitators, and 60 teachers on SCL (in collaboration with THET 
project), review of 8 courses to use SCL approaches, over 600 students have been taught using SCL and 
there is positive feedback from students. 

In a resource limited setting like Tanzania, where there are large classes and inadequate number of staff, 
SCL and e-learning resources becomes ideal in filling the gaps. The SCL approaches are critical because they 
engage students as leaders and decision-makers in their own learning. 

3.3       STUDENTS’ SATISFACTION OF BLENDED PROBLEM BASED LEARNING 
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Abstract 

Implementation of problem-based learning (PBL) has been a challenge in most institutions of higher 
learning in Africa including Kwame Nkrumah University of Science and Technology (KNUST) due to the 
secondary education system which lacks enough learner-focused, self–directed learning and learner’s 
collaboration. Over the years, KNUST has gradually equipped faculty members to employ some of the PBL 
strategies in their traditional teaching (teacher-centered)-blended problem-based learning (BPBL). These 
BPBL practices include but not limited to the integration of cooperative learning, self-directed learning and 
experiential learning to improve learners’ lifelong learning skills. This gradual paradigm shift from teacher-
centered to student-centered learning has naturally raised concerns within the university community; on 
issues of students’ workload, ability to complete the treatise for a particular course, students' receptiveness 
to learning and resources limitation (both human and infrastructure).  This moreover, may result in student 
unrest, thus creating some level of uneasiness on the part of faculty to incorporate PBL in their teaching.  
This article seeks to investigate the effect of blended –problem-based learning (BPBL) practices on 
students’ satisfaction at KNUST during the Enhancing Entrepreneurship, Innovation and Sustainability in 
Higher Education in Africa (EEISHEA) 2019 -2022 project. In line with this objective, a survey instrument was 
prepared and validated and a multistage sampling technique with an effective sample size of 1304 students 
(621 female and 883 males), 71 lecturers and 16 technicians across the six colleges of KNUST were 
obtained. The generalized linear models (GLM), simple and multiple logistic regression, were estimated 
from the data to compare effect of teacher-centered and BPBL paradigms on students’ satisfaction. To 
prevent overfitting, a cross validation was performed on the fitted models.  Receiver Operating Curve (ROC) 
and Area under Curve (AUC) were employed to ascertain the predictive power of the models. Results 
indicate about 67.35% of students posited that lecturers have incorporated some PBL elements into their 



course delivery. About 72.13% of respondents submitted that the integration of the PBL ignited their self-
directed and collaborative learning and improved learner’s problem solving skills. Furthermore, the fitted 
models suggest that BPBL, sex, level of programme and college influence students’ satisfaction. The odds of 
satisfaction of an individual in the BPBL group is 7.4 times higher than respondents in the traditional group 
with a confidence interval for the odds ratio(OR), [OR 7.4, 95% CI: 4.31–13.16]. 

Keywords: EEISHEA, Blended-PBL, Students’ Satisfaction 
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Abstract 

Ghanaian industries have been far apart from the local Universities in terms of helping in the training of 
tertiary students and support in terms knowledge acquisition.  Most of the traditional Ghanaian 
Universities' style of teaching and learning is geared toward traditional face-to-face which is most aligned 
with teacher-centeredness.  Research has shown massively with empirical evidence that when Problem-
Based learning methods are applied to training students it develops their cognitive knowledge for deep-
context learning and collaborative learning which help bridge the gap between theory and practice.  This 
paper develops a well-structured framework for training students to be problem-solvers and to create an 
innovative thinking and lifelong learning mindset and culture in the short-term, medium-term, and long-
term. With our framework the facilitator, related industry, and the major stakeholders will together quiz 
out a real-world community-based problem to direct the students learning focus based on the learning 
outcomes of the course. The facilitator with some faculty divides the students into groups taking into 
consideration certain factors like temperament, ethnicity, and religious background and beliefs. The model 
uses acquisition and inquiry, experiential learning, collaboration, discussion, practice and production as the 
learning methods. These community-based projects are carefully selected to train student reasoning ability 
to problem solving and innovation. The framework projects the central role of the industry in the training of 

mailto:benjamin.weyori@uenr.edu.gh
mailto:weyori.lois@gmail.com
mailto:samuel.gyamfi@uenr.edu.gh
mailto:samuel.gyamfi@uenr.edu.gh
mailto:samuel.gyamfi@uenr.edu.gh
mailto:amankwa@presbyuniversity.edu.gh


the students. Our proposal creates an atmosphere for university-industry partnerships and collaborations. 
The proposal is tested with a case study that illustrates the working processes of the framework use and 
how the learning outcomes will be achieved as per our discussion. 

Keywords: Teacher-Centered, Problem-Based Learning, Deep-Context Learning, Cognitive Knowledge, 
Collaborative learning. Type of contribution: PBL research 
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Abstract 

There has always been enormous interest in identifying effective learning methods in higher education to 
deliver meaningful education, improve the way we train university students who can tackle the challenges 
of the world and propose solutions of the existing challenges and introduce approaches that can be used to 
prepare students for life after graduation. Existing research suggests that active learning in higher 
education and exposure to high-impact practices such as SCL/PBL is the way to go. This paper is motivated 
by experimental studies, field experience and professional interests to share lessons learnt and experiences 
of re-designing processes and the integration of SCL/PBL in B.Sc in Environmental Health at the State 
University of Zanzibar (SUZA). The paper discusses opinions and views about SCL/PBL highlighting 
contributions from stakeholders within and outside the university to the curriculum development process. 
It cites specific information about the integration of SCL/PBL into the BSc EH such contents, theory, 
teaching/learning activities proposed for students, intended learning outcomes, practical work within the 
classroom and outside the classroom, assessment process, and resources. The paper shares some of the 
problems faced by the SCL/PBL team as facilitators and as academic visitors in Denmark and Sweden and 
point out some of the problems faced by stakeholders such as university lecturers, students, faculty 
members, university quality assurers, librarian, local task force (LTF) and other invited stakeholders. 
Reflective inquiry through was employed as a research tool to gather rich qualitative data. The data used 
emerged from reflection notes taken during the stakeholders’ meetings, discussion forum, trainings events 
and working sessions. As Trainer of Trainers, we had the ample opportunities to observe, reflect and learn 
during the facilitation sessions and the expert sessions. These lessons learnt and experiences from the 
reflection have helped us gain a better understanding of the role of teachers as facilitators in the PBL/SCL 
classrooms and provided us with greater insights into what problem-based learning is all about. We learnt 
that although PBL/SCL requires greater human resources and continuous training for its implementation, it 
remains to be the most effective pedagogical approach that shifts the leading role from teachers to student 
(student-centered) and is based on guided self-learning. PBL/SCL offers the richest learning environment in 
a rapid changing world that push our students to have 21st Century Skills. We learnt that if PBL/SCL is 
applied properly, the degree of satisfaction is high, especially for students and other stakeholders and 
industry. We therefore believe that by sharing the redesigning processes and the integration of PBL/SCL, it 
could allow to demonstrate that SUZA and other higher education institutions in Africa should implement 
changes in existing and new programs and in the way they train university students and engage university 
lecturers in continuous learning and professional development (CLPD). Of value, is to advocate for PBL/SCL 



as part of quality teaching /learning and an attempt to inform the university leaders and the learning 
community to enhance innovative methods and sustainability in higher education in Zanzibar. 

Keywords: Problem-based Learning, Student-Centered Learning; Higher Education; Zanzibar 
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Globally there has been a paradigm shift from traditional system of teaching and learning to a new system 
called Student Centred Learning (SCL). The new approach provides the learners with more autonomous and 
self-directed learning experiences which are very much required by today’s digital world of the workplace. 
Since 2019 some SUA instructors have been going through training sessions on how to change from teacher 
centred to students’ centred learning. Some instructors have started teaching and assessing students using 
this new approach to achieve their program learning outcomes. This paper addresses instructors and 
students’ experiences on student centred learning for the program of Information Technology and 
Innovation (BSc. ITIN). The approach for this paper is qualitative as the information gathered involved 
description of instructors and students’ experiences and opinions. The design is case study design with 
embedded units of instructors and students’ responses for year 1, 2 and 3. The sample size was of 24 
participants where 8 were instructors for Informatics and 18 were students. Data were collected through 
documents review, interviews with instructors and focus group discussion with students. Data were 
analysed thematically where related themes were organized and reported using both direct and reported 
speech. Findings based on documenting instructors and students’ experiences and perceptions regarding 
various types of student centred teaching and learning strategies including assessment types used to 
achieve the learning outcome of various courses in BSc ITIN. Findings also included recommendations on 
how best SCL can be used when implementing the new program (ITIN) to achieve the stated learning 
outcome. 

4       Theme: E-Learning 
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The use of e-learning in blended and online learning has been much improved education in the Higher 
Learning Institutions (HLI). The integration of e-learning in the curriculum simplifies teaching process and 
makes every student from anywhere receive same curriculum, learning materials, and teaching approaches. 
The use of e-learning increases student participation in the lesson as well as improve students’ retention so 
that they could apply the classroom instructions after completing their study. The aim of this study is to 
analyse the instructors and students’ perceptions in the integration of e-learning components in the 
curriculum development. Several workshops were conducted to train instructors and students of School of 
Health and Medical Science of the State University of Zanzibar on the methodology on integration of e-
learning components on the reviewing the Bachelor degree of Environmental Health. The training sessions 
were hands on where participants were trained on how to use e-learning approaches for effective online 
teaching and learning. They were also skilled on various technology tools such as Screencast for recording 
lectures, Movie Maker for video recording and Camtasia for video and audio editing. The study employed 
mixed research approaches including observation, interview and online survey to capture the required 
data. A total of 16 participants, 12 instructors and 4 students participated the training sessions. The 
quantitative data was analysed using SPSS, whereby distractive statistics was generated and those from 
qualitative was analysed using thematic codes. 

 The study found that most of the instructors were keen to integrate e-learning approaches in the 
curriculum to the teaching process to improve students’ understanding of lessons thought. Instructors were 
very enthused to use e-learning platforms such as Moodle to facilitate online lectures. During the training 
sessions, it was observed that instructors correctly created and uploaded teaching materials on learning 
platform, created quizzes, and assignment. The findings also found that most of the students were digital 
native who prefer to use technology in learning. Therefore, the use of e-learning motivates them in learning 
and their performances were much more increased. The conclusion drawn from this study is that the use of 
e-learning in teaching in HLIs cannot be underestimated in today’s generation. This will ensure quality 
teaching takes place. Integration of e-learning will help HLI to graduate competent students who can apply 
the knowledge gained to their daily life. The study recommends that the HLIs particularly from developing 
countries should ensure integration of e-learning in teaching and learning to facilitate flexibility in teaching 
and also improve students’ performance considering most students have mobile devices to support online 
learning. It is therefore imperative that, HLIs set proper environments that enable both instructors and 
students integrate e-learning effectively in teaching and learning processes respectively. 

4.2       UTILIZING E-LEARNING TECHNOLOGIES IN ENHANCING STUDENTS LEVEL OF PARTICIPATION IN 
PROBLEM-BASED LEARNING ENVIRONMENTS: CASE STUDY OF UENR 
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ABSTRACT 

E-learning is learning utilizing electronic technologies to access educational curricula outside of a traditional 
classroom. In most of this paper, we refer to a course delivered with the aid of E-learning technology 
(online and offline). The revolution of technologies and over time, more sophisticated devices like 
smartphones, tablets, etc., have made it easy for electronic learning. Hardcopy books are gradually getting 
replaced by electronic educational materials like pen drives or eBooks on the internet. 

E-Learning has increased the attendance and participation of students in class because they feel they can 
ask questions in an online class without being intimidated by the presence of their colleagues or peer 
pressure. The E-Learning strategy adopted by UENR for teaching and learning provided a platform where 
students learn via a virtual online live streaming class where facilitators use several teaching methodologies 
to explain concepts to the students and also links are provided to students to access both reading resources 
and video recorded lectures for all topics of the course to aid self-pace guided learning. This E-learning 
method takes care of visual learners, audio learners, and audio-visual learners. And also makes room for 
slow learners to catch up with the entire class by learning at their pace but putting in the extra effort. 

E-learning increased attendance and participation by 99%. Before the introduction of the E-learning mode 
of teaching for a class of 145 students for the course programming with C++, the turnout rate for a face-to-
face class was 55%-60% in most cases and the active participation rate in a face-to-face class was 15%-20% 
but with E-learning Technologies introduced the rate of participation increase to 95% and turnout rate 
increased to 99%. Also, the performance of students increased significantly but 50% as compared to the 
class that had lectures only through the traditional face-to-face medium.  

Keywords: E-learning, Programming, Audio-Learners, Visual-Learners, Face-to-Face, Online and offline. 
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Staff training programmes in higher learning institutions, including SUA are inevitable because recruitment 
of academic staff at SUA and in other universities in Tanzania does not require the candidate to have a 
teacher training background. Usually, Instructors are employed based on grade point average (GPA), which 
is used as the basis of performance in the relevant professional area. As a result, they teach using 
traditional methods of lectures with limited skills in student-centred teaching, student learning activities 
and assessment. Skills in handling large classrooms and poor learning environments are, among others, 
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major constraints that affect the quality of teaching, student learning and consequently, the quality of 
graduates. It is against these deficiencies that SUA initiated a special programme called University Teaching 
and Learning Improvement Programme (UTLIP). The current SUA Corporate Strategic Plan 2021-2026 
targets that at least two UTLIP training workshops be conducted annually. Before the EEISHEA project, 
UTLIP focused on traditional teaching methodologies and administrative procedures for newly employed 
instructors. During EEISHEA implementation, LTF members, mainly from SCL and E-Learning, became part 
and parcel of UTLIP resource persons to build capacity amongst SUA staff such that they are empowered 
and equipped with appropriate knowledge and skills necessary to address the teaching and learning needs 
of staff and students in the changing world. Since then, UTLIP was updated and adapted to include new and 
emerging teaching methods while embracing new concepts such as Problem-based Learning and Peer 
learning to remain relevant in competitive higher education worldwide. In these new ways of teaching and 
learning, the principle of constructive alignment was followed by aligning between learning outcomes, 
assessment procedures and contents, and the actual learning and teaching activities carried out by 
students and teachers, as shown in Figure 1. 

Figure 1: The principle of constructive alignment (modified from Biggs, 2003). 

5.2       TRAINING-OF-TRAINERS AS TOOL IN CURRICULUM REVISION: CHALLENGES AND BEST PRACTICE 
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BACKGROUND: A nation’s curriculum, especially that of its higher education institutions, is critical in 
determining the skills and competencies of its workforce. The success of a curriculum, however, largely 
depends on its structure, philosophical underpinnings, and the processes for its adoption and 
implementation. Enhancing Entrepreneurship, Innovation and Sustainability in Higher Education in Africa 
(EEISHEA) project is funded by Erasmus+ of the European Union Commission with the goal of redesigning 
selected curricula to become ‘best practice’ examples to transform teaching and learning in the partner 
African Countries. Training of Trainers (ToT) is a globally acclaimed tool used to engage master trainers in 
coaching new trainers to rapidly acquire a particular knowledge or skill. 

AIM: This paper presents how KNUST, a partner African University, employed the TOT in its quest to 
institutionalise and inculcate the EEISHEA tenets in University curricula, the challenges and success stories, 
as well as lessons learned which could assist other African Institutions of higher learning.   

METHODS: An 8-member team of faculty with requisite expertise were first trained in Denmark, Spain and 
Sweden as Master trainers. The University management was then engaged to bring them on board. This 
was followed by an awareness-creation conference for the University community targeting Heads of 
Departments, Deans, Provosts of Colleges, the Students’ Councils for undergraduates and postgraduates, 
and other Universities affiliated with KNUST. The Vice-chancellor chaired the conference which had over 
120 participants. Following the enthusiastic feedback from all participants, the Vice-Chancellor encouraged 
each College and affiliate University in attendance to nominate a model department for further 
engagement, just as was proposed for BSc. Aquaculture and Water Resources Management, the EEISHEA 
model programme. Following standard procedures for effective ToT, five main phases with sub-activities 
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encompassing pre-work, pre- and post-assessments using survey questionnaires, adult learning principles, 
skill practice and feedback, action planning, and planned follow-up support, were used. 

 RESULTS AND DISCUSSION: Two colleges, the College of Science and the College of Agriculture and Natural 
Resources (CANR), out of the five Colleges responded to the Vice-Chancellor’s call. The College of Science 
nominated three departments and CANR nominated the Department of Horticulture to be its second model 
Department after Aquaculture and Water Resources Management. The departments are in different phases 
of the planned TOT engagement. Altogether, 64 faculty members have been trained over ten training 
sessions which also involved student representatives in the hands-on ABC trainings. The pre-and post-
assessments showed a need for training workshops in re-orienting faculty regarding student-centred 
learning (SCL), sustainability, entrepreneurship and innovation (E&I) tenets in pedagogy. Some bottlenecks 
and unexpected occurrences slowed the pace of engagement and expected outputs/ outcomes. Notable 
among these are the unwillingness and resistance of faculty to change, air-tight academic calendars and 
schedules of faculty, and the COVID-19 pandemic. Another key challenge is the current institutional grading 
system which does not reflect student time spent on active learning activities (independent learning, 
research and projects). Many of these challenges were successfully circumvented, resulting in very positive 
engagement feedback from both students and faculty; This is a welcoming change in the University. I can 
personally relate to this assertion because of the experience of my child, who almost dropped out of this 
University because of the nature of our curriculum (credit and grading system), which makes teaching and 
learning passive and lecturer-centred compared to the active-learning curriculum she had been brought up 
with – remarks from one Head of Department. Overall, there was a more than 50% increase in the number 
of respondents who posited that they have acquired adequate knowledge and skills to incorporate SCL, 
E&I, e-learning, and sustainability in their curriculum. By inference, these trained faculty can train other 
colleagues and lead their departments to revise the curricula of their programmes following the EEISHEA 
tenets. Some are already implementing the tenets in their teaching at the individual level, and the 
Aquaculture programme has been fully redesigned, piloted and awaiting approval from the National 
Accreditation Authority. 

CONCLUSION: Altogether, the experiences have provided us with a wealth of information regarding 
approaches to “Bottom-up and Top-down” drivers in university-related endeavours that could be Points of 
Departure in seeking long-term university-wide adoption of the EEISHEA tenets for KNUST, and other 
African institutions of higher learning. 

KEYWORDS: Training-of-Trainers, Challenges, Best Practice, KNUST 
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This study outlines the framework of the project methodology used by the Enhancing Entrepreneurship, 
Innovation and Sustainability in Higher Education Institutions in Africa (EEISHEA) project designed to Train 
academic staff of the school of engineering. This proposed Training of Trainers (ToT) is based on a Peer-to-
Peer approach to building capacity and strengthening the skill-set of teaching staff in using PBL to deliver 
the courses and train students to be innovative and develop a critical mindset of problem-solving. This 
approach adopted by the local taskforce members in UENR is to help achieve the ultimate goal of the 
EEISHEA project. A Bootcamp was organized where the local task force members trained each other on the 
thermal areas of the project and discussed possible ways of approaching the training of teaching staff. A 
workshop was then organized after the Bootcamp to train teaching staff who teach in the BSc Renewable 
Energy Engineering Programme. After the workshop, trained staff were supposed to train each other and 
other academic staff in the University using the Peer-to-Peer (P2P) approach, where the staff understudied 
each other’s implementation of the application of best Problem Based Learning (PBL) practices in delivering 
their courses. They also trained their peers in other Schools in the University on the use of PBL in teaching 
and learning. The Peer-to-Peer (P2P) framework increased the level of understanding and exposed the 
importance of the use of PBL in delivering a course. This method also added to the already planned in-
service training of the University regarding the general principles of teaching and learning in the context of 
lifelong learning activities for the development of the pedagogical skills of the academicians who have 
challenges in using modern technological skills and principles in course delivery. 

Keywords: Peer-to-Peer, Training of Trainers, Problem Based Learning, Lifelong Learning, and Bootcamp 
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Abstract 

Curricula and course delivery per se of higher educational institutions have not produced graduates and 
employable competent workforce for national development for the 21st century Africa. The Department of 
Fisheries and Watershed Management, University of Kwame Nkrumah Kumasi Ghana has not been an 
exception. Interventions for Enhancing Entrepreneurship, innovation, and Sustainability  in higher 
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education in Africa (EEISHEA), have attracted Erasmus+ KNUST Project 2019 – 2022, which focused on the 
redesign of existing curriculum and courses, integrating the EEISHEA Tenets. It focused on the BSc degree 
programme in Aquaculture and Water Resources Management. This survey study examined the integration 
of EEISHEA Tenets into their teaching practice. Target population of study included: Members of faculty, 
programme students, alumni, and industry experts, graduate teaching, and research assistants formed the 
population of the study. Accessible population, N = 140 was realised. Sample size, S = 103 determined using 
Krejcie and Morgan (1970). Document search, Questionnaire and interview guide were used to collect 
information and data from respondents’  perceptions and views of redesigned educational activity 
according to the constructive alignment triangle. Research questions included: What EEISHEA tenet 
learning outcomes have been formulated in curriculum and course descriptions? Which student centred 
learning activities are students doing toward EEISHEA tenet competencies? Which assessment methods and 
contents are used to assess students’ learning process and progress for employability? Tabular 
presentation of data and information were made.  Analysis of data from the questionnaire was by Compare 
means. And information from experts were made with Nvivo thematic analysis. Document analysis was also 
used. Rating and ranking of data and themes were low, moderate and High per Poon and Lim (2004). 
Results showed that existing Curricular and courses were more academic (x=4.7), than professional (x= 
1.12) And that they lacked SCL, E&I, and Sustainability elements to a large extent (83.00%) in their content 
and delivery. Further, e-learning (x=4.5) was ranked to be the most effective and flexible approach to 
learning. The redesigned curriculum integrated EEISHEA Tenets including Employability profile (Ave. x = 
90.50%),  SCL  (Ave. x = 96.0%), E&I  (Ave. x = 80.50%), and Sustainability  (Ave. x = 95.00%). The study is 
ongoing and the conclusion reached by the study was that EEISHEA Tenets would enhance the quality of 
higher education curriculum and courses redesign. And that redesigned hybrid curriculum as done for B.Sc. 
Aquaculture and Water Resources Management was an imperative teaching practice model for the 
National development strategy toward Ghana achieving the SDGs and AU Agenda 2063 goals. 

Keywords: EEISHEA, hybrid Curricula, African  development 
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ABSTRACT 

There has been increasing concern from industry stakeholders and employers about the lack of the critical 
skills and competencies in university graduates and increased graduate unemployment in recent years. The 
Department of Fisheries and Watershed Management, College of Agriculture and Natural Resources, with 
support from the Enhancing Entrepreneurship Innovation and Sustainability in Higher Education Institutions 
in Africa (EEISHEA) project has redesigned its BSc Aquaculture and Water Resources Management 
programme to address critical skill deficiencies and increase graduate employability. This paper gives an 
overview the re-design process and preliminary information on the outcome.  The process started with the 
gathering of detailed feedback from the first cohort of graduates and students in the programme on 
aspects of the programmes that needed to be modified as well as new courses they would like introduced. 
This was followed by a meeting with industry stakeholders on the skills and competencies gaps identified in 
graduates and emerging areas they would want introduced in the new programme. Feedback from 
students, faculty and industry resulted in the crafting of a programme qualification profile that guided the 
redesigned process. To enhance the process, two students were supported to take a semester at Aalborg 
university where they understudied the PBL approach so that they could bring their experiences to bear in 



the redesign process. At the end of the process, five main strategies were adopted. The first was increased 
number of field trips to enhance students’ overview of industry practice and problems. Secondly, an 
increased number of industry attachments to enhance students’ practical skills and holistic view of business 
as well as inspire students to develop businesses. Thirdly, introduction of semester projects based on 
project-based learning approach. Using this approach, courses were organised around major subject matter 
themes with three to four courses contributing to the semester projects. Students were required to 
collaborate in teams to do a project that reflects their competencies in the project supporting courses as 
well as integration of the concepts of sustainability/innovative approaches used and entrepreneurship 
opportunities identified. At the beginning each semester, the project supporting courses are taught, after 
mid-semester, students are guided to work on their project. The process begins with the development of a 
concept, then project design and preparation, project execution and presentation and write-up. Each stage 
of this processes is graded and the students receive feedback from their supervisors (lecturers for the 
supporting courses). The final presentation is graded by the supervisors and others; marks are awarded to 
students on group and individual basis. Fourthly, reduction in the number of courses and adoption of the 
full E-learning approach in the final year to enable students focus on their projects and travel to project 
sites. Finally, giving students three options for final year project: 1) traditional thesis project; 2) 4-6 months 
Industrial Attachment to solve an identified problem; and 3) development of an innovation or 
demonstration of entrepreneurship. For all three, students need to show how they have incorporated 
sustainability and entrepreneurship/innovation. With this approach, students take charge of their learning 
and lecturers facilitate the learning process. Feedback from students from the first and second pilots of the 
semester project indicate that students learn better as they are challenged to look for relevant information 
to solve practical problems. The positive feedback received gives credence to the importance of this 
approach in educating the next generation of aquaculture professionals. As one student put it “though it 
was tiring but the benefits we derived from this initiative is great, we learned better”. 

Keywords: Aquaculture, Sustainability, Entrepreneurship, Project-based learning, Employability 

[1] The African Network for the Economics of Learning, Innovation and Competence Building Systems 
(AfricaLics) is an open and diverse community of scholars working on innovation and competence building 
in the context of Africa (www.africalics.org). 

[2] I&D field of study is multidisciplinary in nature and incorporates theory and methods from both 
innovation studies and development studies. It focuses on how innovation can be directed towards solving 
the problems facing Africa. 

 


