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Tutorship support for female students should 
come in the form of teaching and learning 
support o�ered by postgraduate students in the 
field to first years and continuing undergraduate 
female students. Furthermore, these activities 
should be undertaken by the tutors on a volun-
tary basis. An example of such e�orts is at the 
Tshwane University of Technology in South 
Africa. To improve on female STEM education at 
the Tshwane university in South Africa, activities 
such as the establishment and monitoring of 
numerous platforms for communication with 1st 
year students; measurement of academic success; 
continuous monitoring and evaluation of 
students’ progress; delivering of reading and 
study skills training for 1st years; and conducting 
tests and examination preparation workshops 
have been carried out to raise interests of females 
in the fields of STEM.

Furthermore, the university organises Mentor-
ship Workshops/Seminars/ Symposia (which are

Science and Engineering education remains 
central to research and innovation missions and 
visions of most tertiary education across the 
world. STEM education is central to the nation-
al systems of technological innovation, and by 
extension, to nations’ industrial development.

Seeing the role of female scientists and engineers 
in the national systems of innovation, science and 
technology, governments and universities in 
Africa have encouraged and have programmes in 
place for the increment of the number of females 
who study science and engineering at the 
post-secondary level. In Ghana, one such initia-
tive was to lower the entry requirements for 
female applicants into universities and polytech-
nics in STEM programmes. 

Whilst the above initiatives are excellent, 
stakeholders may look beyond admissions. 
Mentorship and tutorship are very central to 
the improvement of the first-year success rate 
in the fields of engineering and science in 
universities; throughput rates of 1st year 
students; female students retention rate and in 
addition reduce challenges in high-risk subjects 
with success rates below 60%. All these        
initiatives will help demystify the di�culty of 
studying science and engineering amongst 
female students.

sessions to address key female issues including TUT 
Alumni thriving in ICT, Science, Engineering-related 
careers and Entrepreneurial skills); facilitates Indus-
try visits (to expose female students to diverse career 
paths in science, ICT and engineering by visiting 
di�erent engineering sectors); and organises Boot-
camps to introduce computer literacy to inspire and 
develop computational focus in female students. 
These activities have worked towards reducing the 
dropout rate of 1st year engineering and science 
students in particular.

Foremost, is the o�ering of professional and 
student mentorship programmes. Such 
programmes should start in the first year of 
registration with the hope of igniting a passion 
for STEM subjects. In addition to this, these 
programmes are meant to retain female students 
so that they can be encouraged to pursue their 
postgraduate studies. When implemented 
correctly, research shows that mentorship 
programmes are e�ective. Therefore, such initia-
tives should aim to provide the necessary 
academic and social support (appoint mentors) 
for female students to adapt to a new environ-
ment and to perform well in their studies.

Moreover, mentorship programmes that have been 
undertaken by the various individuals and profes-
sional bodies such as the Ghana Institution of Engi-
neering should have well-structured programme 
activities that seek to guide female science and 
engineering students right from senior high school 
(to inform female students on their course selec-
tion for the university) through university (receive 
good mentorship in undertaking the course ) and 
post university (on their professional development 
so as to retain them in the field of science and engi-
neering). There should be a student mentorship 
programme where student mentors are appointed 
by the university with support from stakeholders.
Mentorship and Tutorships are means to build the 
emotional, academic and long-term professional 
development of females in STEM. A proper men-
torship programme will improve on citizen science 
amongst undergraduate students and other stake-
holders. An example of such an initiative is the 
involvement of undergraduate students in the 
collection of data under the Women in Engineer-
ing Education and Careers Project funded by 
IDRC. To demystify science and engineering, stake-
holders should work on a structured programme of 
mentorship and tutorship to help improve on the 
participation of women in science and engineering.

EDITORIAL
Demystifying Science and Engineering Education through 
Mentorship and Tutorship 
Dr. Harris Andoh
Science and Technology Policy Research Institute, Council for Scientific and Industrial Research 
(CSIR-STEPRI) 
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As part of the Women in Engineering Education 
and Careers in Benin and Ghana (WEEC-BG) 
project, which seeks to understand the systemic 
barriers to female participation in engineering, a 
team of researchers from the Council for Scien-
tific and Industrial Research- Science and Tech-
nology Policy Research Institute (CSIR-STE-
PRI) in Ghana visited the Kwame Nkrumah Uni-
versity of Science and Technology (KNUST), 
Ghana campus, on 27th July, 2021 to collect 
data from students. 

location was near one of the entrance/exit gates 
of the University, so, the team engaged any Engi-
neering, Science and Health Science students 
who came there to study or relax yet ensuring 
that a balance of the various departments was 
obtained. The team also set up tables at the 
College of Sciences and College of Health 
Sciences to interview their students. The team 
also took advantage of the Women in Engineer-
ing (WinE) day, which was observed on a Satur-
day as part of the activities for the Ghana Engi-
neering Students' Association (GESA) Week 
celebration, to access more of the female engi-
neering students for interview. The research 
team joined in their celebration and fun time 
while engaging them in the interviews at the 
same time. It was a refreshing time for the team 
as well. The students were not left to go back 
empty handed after responding to the question-
naire; they were refreshed with malt drink and 
biscuits as a way of compensation. This attracted 
more students, helping the team to achieve its 
target faster and even exceed the target. In total, 
911 students were interviewed. They were made 
up of the College of Engineering (313 males; 205 
females, representing 56.9%), College of Science 
(107 males; 112 females, representing 24%) and 
College of Health Sciences (91males; 83 females, 
representing 19.1%).
 
The survey would not have been successful 
without the support of Professor Mark 

Though the focus is on engineering, students 
from the College of Science (CoS) and College of 
Health Sciences (Pharmacy and Medicine) were 
also interviewed in addition to students from 
College of Engineering (CoE). This was to 
understand why the non-engineering science 
students chose their fields of study and whether 
any of them had an interest in engineering since 
every science student could become an engi-
neering student. The ethics of data collection 
were followed and those who took part in the 
interview were given consent forms to read and 
sign.

Both male and female students were inter-
viewed to determine whether some of the 
issues/barriers were peculiar to only females, or 
they a�ect both sexes. However, the target was 
to interview as many females as possible. It was 
a very interesting experience as the team from 
CSIR-STEPRI set up at the study area at the 
forecourt of the Petroleum Building at the 
College of Engineering. Coincidentally, that   

Elizabeth Hagan
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Adom-Asamoah, Professor Leonard Amekudzi 
and Professor Christian Agyare who are the 
Provosts of Colleges of Engineering, Science and 
Health Sciences, respectively. The research team 
also received impressive support from the Exec-
utives of WinE - KNUST Students Chapter, 
especially the Women’s Commissioner, Miss 
Emma Marie Doku, a Geomatic Engineering 
Student. The results from the students’ survey 
are being used for further engagements with 
management of the CoE and the engineering 
professionals.
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After collaborating with the Ghana project 
management and research team to design the 
questionnaire for in-depth data collection on 
the systemic barriers to the participation of 
women and other underrepresented groups in 
engineering education, the Benin project man-
agement and research team organized a work-
shop on the 28th of October 2021 to train the 
research sta� and enumerators on the content 
and the implementation of the questionnaire. 
The workshop’s objectives were:

       to train the research sta� and enumerators 
on the project’s objectives, the content of the 
digital questionnaire, and the digital collection 
of data. The survey targeted near engineer and 
non-engineer students from the Polytechnic 
School (EPAC) (engineering and non-engineer-
ing programmes), the Faculty of Agronomic 
Sciences (FSA) (engineering and non-engineer-
ing programmes), and the Sociology and 
Anthropology department of the Faculty of 
Arts and Human and Social Sciences (FASHS) 
(non-engineering programmes), all from the 
University of Abomey-Calavi, in Benin,

     to pretest the digital questionnaire, and,

      to facilitate digital data collection and other 
relevant information and experiences sharing 
among participants for the success of this proj-
ect activity.

The one-day workshop took place at the       con-
ference room “Nestor SOKPON '' of the Laborato-
ry of Applied Ecology of the Faculty of Agronom-
ic Sciences (FSA/UAC), on the campus of Abom-
ey-Calavi. Thirty (30) people, including seven-
teen (17) women and thirteen (13) men partici-
pated in the training. The participants were 
composed of project members and researchers 
(06), representatives of partner institutions 
(EPAC, FSA, FASHS, INRAB, and AFEFRS-Be-
nin) (06), the project accountant, and enumera-
tors (10 women and 7 men).

achieved by the WEEC-BG project, content of 
the strategies to properly administer the ques-
tionnaire were presented to the participants 
and discussed. The second session involved the 
discussion of the functioning of the ODK data 
collection application, followed by the pretest 
of the questionnaire by the enumerators under 
the supervision of the project team members 
and researchers. The third and last session was 
dedicated to the discussion and suggestion of 
corrections and adaptations to the question-
naire and the ODK tool.  

In all, the workshop allowed informative and 
constructive interactions among the partici-
pants and the sharing of relevant project infor-
mation as expected. The participants expressed 
their expectation that the field data collection 
will be successfully completed by the enumera-
tors under the supervision of the project team 
members and researchers. 

Quality Data Collection Training Workshop for WEEC-BG 
Enumerators in the Republic of Benin
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Mentorship is a form of guidance provided by a 
mentor, particularly an experienced person in an 
organization or educational institution. It becomes 
a learning process for both mentors and mentees. 
Here, some forms of relationships are formed 
either formally or informally. Mentors often apply 
their expertise and experience in guiding and 
supporting mentees to reach their aspirations.

Mentors in Science, Technology, Engineering and 
Mathematics (STEM) are very necessary for 
female students in these fields. More so, because it 
is symptomatic of a society that dissuades young 
women from pursuing STEM altogether. Thus, 
female students in the STEM fields need mentor-
ship programmes that can help develop their goals 
and visions very early on in their education.

Similarly, considering that the Sustainable Devel-
opment Goal 5 reiterates achieving gender equality 
and empowering all women and girls by ensuring 
women’s full and e�ective participation and equal 
opportunities for leadership at all levels of decision 
making in political, economic and public life, when 
females are provided with mentorship opportun 
ties, the tendency to remain in their chosen areas of  

Science, Technology, Engineering and Mathe-
matics (STEM) has seen fewer women partici-
pation not only in Ghana, but globally. Despite 
the fewer women in these fields, the role of 
female engineers in tackling some of the grand 
challenges of the world cannot be overlooked. 
The world is faced with poverty issues, health 
challenges, and famine and food insecurity 
which are priorities of the sustainable develop-
ment goals (SDGs); poverty reduction, zero 
hunger, good health and equality for all. 

Innovation and technology remain a key pillar 
in achieving most of the SDGs. To achieve the 
Sustainable Development Goals (SDGs), engi-
neers all over the world are challenged to find 
solutions to the growing needs of an increasing 
population while lessening the pressure on the 

few resources for sustainability. Engineering 
and technology play significant roles in com-
bating climate change and global inequalities. 

Just recently, some Ghanaian female engineers 
were nominated for the 2020 Africa Prize for 
Engineering Innovation that recognizes go-get-
ting African innovators who are developing 
scalable engineering solutions to local challeng-
es. These female electrical engineers, Catherine 
Ama Wilson and Belinda Akaba have distin-
guished themselves in their field by o�ering 
green solutions to the automobile industry in 
Ghana. This initiative of theirs is a climate 
change adaptation strategy hence in e�ect, it 
will influence rainfall patterns and enhance 
food security, contributing to zero hunger in 
the long-term. Through this, they are also

study (STEM) and rising to top positions later in 
their career increases. The benefits this brings to a 
country are enormous as it also aids in achieving its 
developmental goals. 

For mentees to gain knowledge of what their future 
careers may entail particularly as females in science 
and engineering fields, job shadowing should be 
encouraged and performed with the mentors. The 
format for job shadowing is quite simple: the mentee 
follows the mentor to work throughout the day for a 
period to understand the intricacies of the field of 
science and engineering for a woman. Such experi-
ences provide insights into the skills and behaviors 
necessary for success.

Strong, intelligent mentors and role models are 
crucial to getting more females interested in STEM. 
Since the numbers of women in STEM education and 
careers are still not adequate, gaining mentorship 
builds their confidence and can provide access to 
larger networks and career pathing. 

Overall, introducing consistent mentorship programmes 
to female STEM students will continuously nurture 
their interest and maintain their focus in the field.

FEATURES
Mentorship of Women in Science and Engineering
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Afua Bonsu Sarpong-Anane

Elizabeth Hagan

Science and Technology Policy Research Institute, Council for Scientific and Industrial Research 
(CSIR-STEPRI), Ghana 

Science and Technology Policy Research Institute, Council for Scientific and Industrial Research 
(CSIR-STEPRI), Ghana 

African Women Engineers in Leading Innovation for SDGs 
and Tackling Global Grand Challenges
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Ing. (Mrs) Carlien Bou-Chedid is the first Gha-
naian female engineer to head the Federation of 
African Engineering Organisation which empha-
sizes the impact female engineers are making. 
During the construction of the Pokuase Road 
Interchange in Ghana, a female civil engineer, Ing 
Benedicta Acherekoh was actively involved. 
Precisely, if given the maximum support and 
attention, more female engineers will be seen 
rising and leading innovations to achieve the 
sustainable development goals. Conducive envi-
ronment needs to be created for female engineers 
to thrive and take up more leadership roles for 
the production of innovations. 

WiSE Insights Africa  Vol 1 No. 4 December 2021

creating green jobs which will in e�ect 
enhance livelihood and reduce poverty. 

Furthermore, there are many more African 
female engineers doing excellently out there 
but in isolation. They need to be identified and 
supported to become more visible. Some are 
leading innovation to mitigate climate risk, 
notable is Armelle Sidje, a network and tele-
communication engineer from Cameroon who 
has developed a sustainable manufacturing 
process that converts banana and plantain 
stems into biodegradable paper packing prod-
ucts, creating jobs for lots of people and hence 
contributing to poverty reduction. Consalva 
Msigwa, a female electrical engineer from Tan-
zania created a prototype breathing device for 
hospitals to help address the national shortage 
of ventilators during the COVID-19 pandemic. 
Contributing to national development is anoth-
er female electrical engineer from Nigeria, 
Funke Opeke, founder of MainOne Cable Com-
pany which is a leading communications 
service and network solutions provider in Nige-
ria, to combat low internet connectivity. The 
company built West Africa’s first private-
ly-owned, open access 7,000-kilometer under-
sea high-capacity cable submarine stretching 
from Portugal to South Africa with landings 
along the route in Accra, Ghana and Lagos, 
Nigeria.
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Technological advancement has enhanced and helped create a global communication, skill, method 
and process to the benefit of mankind. Electrical/Electronic engineering is a discipline concerned 
with the study, design and application of equipment, devices and systems which use electricity and 
electronics.

Electrical engineering is a multidisciplinary branch that combines mathematics and physics to 
develop, test and supervise the manufacturing of electrical equipments such as electric motors, 
radar and navigation systems. Electronics engineers also on the other hand is an engineering disci-
pline which utilizes electrical components such as semiconductor devices, transistors and diodes. 
Electronics is a subfield within the wider electrical engineering academic subject.

In Ghana, Electrical/Electronic engineering is o�ered in several universities including Kwame 
Nkrumah University of Science and Technology, Accra Technical University, Kumasi Technical Uni-
versity and many more. Being an electrical engineer gives you the opportunity to join an institution 
as a student member or professional to attain professional status (IEEE).

DEMYSTIFYING SCIENCE, TECHNOLOGY, 
ENGINEERING AND MATHEMATICS

WiSE Insights Africa  Vol 1 No. 4 December 2021
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Electrical/Electronics Engineering: The Power and Energy 
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The Department of Electrical/Electronics 
Engineering at the College of Engineering at 
the Kwame Nkrumah University of Science and 
Technology (KNUST) was established in Octo-
ber 1952 to prepare students for professional 
qualifications. It has been expanded and now as 
a college, runs 18 BSc, 20 MSc, MPhil and PhD 
programmes under 3 faculties: the faculty of 
Electrical and Computer Engineering, the 
faculty of Civil and Geo Engineering and the 
faculty of Mechanical and Chemical Engineer-
ing. The Electrical Engineering department 
consists of an average of 100 students per year 
group: 85% being male. It is a four-year 
program with eight (8) semesters after which 
one earns a bachelor’s degree. The current 
cuto� point to gain admission for a BSc. Elec-
trical Engineering program is aggregate 08 in 
the West African Senior Secondary Certificate 
Examination (WASSCE). Some courses o�ered 
from the first to fourth year include algebra, 
applied electricity, technical drawing, Trans-
formers, calculus, Asynchronous Machine, 
Basic Electronics, Basic Mech and many others. 
Electrical/Electronics Engineering student 
association also known as (ELEESA) is the 
legitimate students’ body. The association has 
over the years contributed to ensuring that the 
department's vision of producing graduates of 
high caliber with the expertise to support the 
industrial and socio-economic development of 
Ghana and Africa is achieved.

Through the organization of outreach programs 
with engineering in focus, seminars, skill fairs 
and many others; the association has provided 
students the requisite opportunities to grow to 
be engineers who can compete globally. Each 
Year, every class in the department visits a 
well-established engineering company to have a 
feel of life in the industry. The Tarkwa mines, 
Aboadzie Thermal plant and Akosombo Dam 
were visited in the last academic year.

Job Opportunities 

Electrical/Electronics Engineering is now 
divided into a wide range of di�erent fields 
including power engineering, telecommunica-
tions, and many more. Electrical/Electronics 
engineers work in a very wide range of indus-
tries and the skills required are likewise vari-
able. Below is a list of job opportunities avail-
able to an electrical/electronics engineer:

Electrical Engineer
     
     Electrical and Instrumentation Engineer

      Controls and Automation Engineer
      Maintenance Engineer
      Protection Engineer
      Substation Engineer

Electronics Engineer
 
      IT Engineer
      Marine Engineer
      Electronics Engineer

Electrical Engineering and Covid-19

On March 11, the World Health Organization 
declared COVID-19, a respiratory disease 
caused by coronavirus SARS-Covid-2, a global 
pandemic. Most people infected with the virus 
experienced mild to moderate respiratory 
illness. To tackle the pandemic, strict measures 
were put in place around the world. Social 
distancing and travel restrictions came into 
force along with advice on proper handwashing 
techniques. However, these measures were put 
in place to control the spread of the virus. 
Scientists understood that to overcome the 
pandemic, a vaccine needed to be developed. 
Some of the contributions made by electri-
cal/electronics engineers include:

     Application of artificial intelligence and 
machine learning to facilitate the rapid devel-
opment of therapeutics and vaccines.
 
      Through electronics and telecommunica-
tion, human interactions and vital activities 
such as communication of information were 
made possible.

Science would be nowhere without engineering 
and vice versa because engineers put into 
motion what science has discovered. Theodore 
von Kármán once said, “scientists discover the 
world that exists; engineers create the world 
that never was”.

Conclusion

Electrical/Electronics Engineering is arguably 
one of the most interesting and mind opening 
courses to read which can be pursued by any 
gender. Research and statistics have shown the 
ratio of males to females pursuing electrical 
engineering has been really huge for the past 
years. We encourage females who have the 
desire to become engineers to choose this noble 
profession of Electrical/Electronics Engineer-
ing so that together we can transform the 
world.

Electrical/Electronics Engineering in KNUST

WiSE Insights Africa  Vol 1 No. 4 December 2021
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Electrical energy is the most convenient and 
useful form of energy. It is the main drive of the 
digital and technological era we find ourselves 
in. As such, other forms of energy - thermal, 
nuclear, solar, hydro amongst others must be 
converted to electrical energy and transmitted 
for consumption. Electrical engineering simply 
involves designing, creating and manufacturing 
of devices and systems which generate or use 
electrical energy. Therefore, the importance of 
Electrical Engineering cannot be underestimat-
ed.  Modern day technology stands where it is 
because of electrical engineering. Our lives 
today would be incomplete without electricity 
that powers our lives through electrical devices 
we employ to make life much easier, or the fast 
communication system we have. Electricity, 
like food and shelter, has become a basic need 
in this age and we cannot survive without it. 
This article covers the present and future 
projections of Electrical Engineering.

Electrical Engineering in KNUST

The Department of Electrical and Electronics 
Engineering o�ers a four-year undergraduate 
programme leading to BSc Degree in Electrical 
and Electronics Engineering.

The KNUST Electrical and Electronics depart-
ment has equipped itself with up-to-date 
know-how and equipment in the teaching of 
such a prestigious course for both undergradu-
ate and postgraduate levels. Since all indica-
tions point to the fact that the explosive growth 
in this field will continue unabated, the depart-
ment has set its eyes on the future and not 
losing track with recent technology and 
research in this field.

Recent cut-o� points to study Electrical Engi-
neering in KNUST ranges from aggregate 07 to 
09. Prospective candidates need a pass in three 
Core Subjects: English Language, Mathematics 
and Integrated Science, and three Elective Sub-
jects: Physics, Mathematics and Chemistry.  

In some cases, courses such as Applied Electric-
ity and Auto Mechanics among others are 
accepted.

Your Career as An Electrical Engineer 

In Ghana, when electrical engineering is men-
tioned, most minds are cast to the wiring/ con-
struction aspect of the discipline which is but a 
small part of the broad spectrum that makes up 
Electrical engineering. Electrical engineering is 
a broad and versatile field of engineering. It 
includes power generation, automation and 
control systems, telecommunication, electron-
ics, instrumentation, maintenance, amongst 
others. Every industry which uses electricity or 
electronics (in other words all industries) 
requires an electrical engineer in one way or 
the other. The mining sector, the aviation 
industry, the oil sector, food processing indus-
tries, the car manufacturing industry all require 
the services of an electrical engineer. It is also 
common for electrical engineers to put to use 
their entrepreneurial skills and startup compa-
nies that o�er electrical services.

As an Electrical Engineer, you will use science, 
technology and problem-solving skills to design, 
construct and maintain products, services and 
information systems to address the needs of the 
clients. Job responsibilities entail from problem 
identification and selection of technical solu-
tions, materials, equipment and procedures to 
the manufacture and production of safe, 
economical and high-performance products.

In Ghana, electrical engineers are commonly 
found in power generation companies like Elec-
tricity Company of Ghana (ECG), Gridco and 
VRA, in telecommunication companies like Voda-
fone and MTN and in Construction. Internation-
ally, Google, Tesla, NASA, Microsoft and Intel are 
home to many electrical engineers as well.

Future of Electrical Engineering

The world as we all know is becoming more 
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technological than ever. Digitization and automa-
tion are the trends of the day and Electrical Engi-
neering has a key role to play in creating the 
future the world is heading towards. The scope of 
electrical engineering is constantly expanding to 
adapt to the digital age we are heading towards. 
More emphasis is being placed on electronics, 
automation and software engineering. For 
instance, wireless power is being explored. Using 
power at a distance will revolutionize the way we 
use devices and what devices can do. We would 
be able to charge devices remotely from the 
power source. The possibilities are endless. 

The current climate crisis is also causing a shift 
towards electrical energy as it is more environ-
mentally friendly. More e�orts are being made 
to replace power generated from fossil fuels 
with this eco-friendly alternative. It is predict-
ed that by 2030 as many as 125 million electric 
vehicles will be on the road. With many elec-
tric vehicles already on the market, the projec-
tion may not seem ambitious. Judging by the 
pace of technological advancement and the 
progress of electrical engineers writing soft-
ware for autonomous vehicles, it looks like driv-
erless cars are just on the horizon too. Job 
opportunities in electrical engineering are 
expected to increase in the next 5 years. Major 
automobile companies like Mahindra and 
Toyota are reportedly entering into the manu-
facturing of electric cars. Many leading compa-
nies want to switch to eco-friendly power by 
installing solar roofs for reliable power supply.

Electrical Engineering is increasingly merging 
with computer science. In the future, a single 
Electrical Engineering degree will span the 
basics of algorithms, circuits, networking, 
signals, system theory, Artificial intelligence 
and Data Science. Its application will span 
across humanities with the focus of using algo-
rithms, computing machinery and information 
processing for betterment of humanity. Areas 
like IoT will as well be major research and 
employment players.

 Conclusion

Electrical engineering is in demand. From 
homes to companies, electricity is needed to 
function, o�ering a bright future and numerous 
opportunities for Electrical Engineers. The 
scope of electrical engineering is unlimited and 
provides lots of options to choose from in the 
future. As a famous Electrical Engineering quote 
goes “Power rules the world and we rule power. 
If we rest, the whole world rests”. The future is 
indeed exciting for us as electrical engineers. 
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In Benin, the Polytechnic School of Abom-
ey-Calavi (EPAC/UAC) trains engineering 
students in many industrial fields, of which one 
is Electrical engineering. One can notice a low 
presence (between 0 and 21%) of women in 
the Electrical engineering field. This paper 
addresses, among other things, some of the 
reasons for the low presence of women in elec-
trical engineering education programmes in 
Benin and suggests few solutions to overcome 
the challenges they face.

What is electrical engineering?

Electrical engineering is a branch of physics 
which deals with the electrical field and its 
applications. The electrical field is wide and 
linked to almost all other fields of engineering. 
Indeed, nowadays, no one can prevent 
him/herself from using electricity, be it at 
home, hospitals, and or in industries. The elec-
trical engineering education programme at 
EPAC has two branches of specialization: the 
Electrical Energy (EE) branch and the Control 
of Industrial Processes (CIP). In the Electrical 
Energy branch, students study production, 
transportation and distribution of electrical 
energy as well as renewable energies. In the 
Control of Industrial Processes branch, 
students study, among other things, automa-
tion, control, and monitoring of product manu-
facturing processes in industries as well as the 
creation of automatic production chains which 
includes the coordination of several electrical 
equipment.

Why electrical engineering education 
for women?

Electrical engineering is essential for the 
survival and the development of human beings. 
Electrical engineers combine electronics,    
electricity, and computer science to treat and 
solve issues related to electricity. Electrical 
engineering is fascinating for those who like 
electronics or any other electricity related 

physics. Nowadays, women no longer remain on 
the sidelines of this passion for electricity. The 
industrial sector is no longer a taboo for women 
as it used to be in the past. More and more, 
they enroll themselves into the electrical engi-
neering education programme of EPAC and 
they courageously graduate as men do, 
although their numbers are still very low com-
pared to those of male students (from 0% in 
1993-1994 to about 21% of female students in 
2016-2017, and less than 20% between 2017 
and 2021). This means that more and more 
women are overcoming the myth of weaker sex 
(which used to refrain them from enrollment 
into education programmes such as electrical 
engineering), thanks to the support of their 
parents, some projects and other role models.

What does one learn in the Electrical 
Engineering education programme at 
EPAC?

The duration of the Electrical engineering edu-
cation programme at the Polytechnic School of 
Abomey-Calavi is five years, of which, the first 
two preparatory years are spent to acquire the 
basics in mathematics, physics and computer 
sciences, and the last three years of specializa-
tion are used for capacity building in electron-
ics, electricity and automation, and for intern-
ships. At the end of their studies, electrical 
engineering graduates from EPAC are capable 
of intervening in:
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Electrical Engineering Education at the Polytechnic School 
of Abomey-Calavi (EPAC), in Benin
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The only female student in third year of Electrical Engineering at the Polytechnic School of 
Abomey-Calavi in 2021-2022 (EPAC/UAC, Benin)

       The automation and regulation of electrici-
ty in production systems,
      
      The supervision of various electric systems,

       The conversion and management of electric 
energy,
 
      The production and transportation of   elec-
tric energy,

The management of photovoltaic and 
renewable energy systems
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How to attract more women into 
electrical engineering

To attract more women into the electrical engi-
neering education programmes, one may need 
to convince them that Electrical engineering is 
not reserved only for men. More and more 
female students may need to be encouraged to 
enroll in Electrical engineering education 
programmes and to become role models for 
young girls. Laboratories need to be more 
equipped with up-to-date equipment to allow 
students to acquire up-to-date knowledge and 
competences. More time also needs to be dedi-
cated to practical activities in order to attract 
both female and male students.

In conclusion, one may state that the Electrical 
engineering education programme at EPAC 
remains less attractive to female students 
although their numbers in this programme have 
relatively improved over time. Thus, more 
e�orts should be made to encourage girls and 
female students to enroll in electrical engineer-
ing education programmes, and to graduate and 
serve as role models for younger girls. Women 
also have their place in this field which is 
essential for economic and social development. 
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The Women in Engineering (WinE), Ghana, 
the female group of the Ghana Institution of 
Engineering, as part of its programs outlined 
for the year, organised a career development 
programme for female engineering students in 
partnership with UNESCO. The program took 
place on Thursday, 20th January 2022 at the 
Ghana Institution of Engineering at Roman 
Ridge, Accra.

The objective of the program was to discuss the 
main barriers to the advancement of female 
engineers, potential solutions to these barriers, 
and methods for communicating these views to 
relevant policymakers. Additionally, practicing 
female engineers and non- practicing female 
engineers of varied engineering disciplines and 
male change agents had the opportunity to 
share their life stories and provided career 
guidance and counselling to the students 
during the programme.

There was a panel discussion on the theme 
“The Life of a Female Engineer and Working 
with Change Agents to Break Barriers” where 
the panelists of varied engineering disciplines 
shared their experiences, motivations and chal-
lenges. Notable among the panel included Ing. 
Adelaide Asante, Ing Benedicta Acherekoh, Ing 
Sariel Adobea Etwire and Ing. (Mrs) Carlien 
Bou-Chedid.

A Speed Mentoring session was also held 
where the students were put in small groups 
and mentored by the professionals. The session 
on Career Development was focused on 
enhancing self-discovery and this was led by a 
professional in this field. The event was useful 
to both the students and the professionals.

The female engineering students were encour-
aged to apply their engineering skills no matter 
where they find themselves in the future and to 

overcome the barrier of the “mindset”. An 
atmosphere was created for networking and 
each student received some engineering mate-
rials for field work including a helmet and 
reflector. The event was attended by the 
WEEC-BG researchers from the Science and 
Technology Policy Research Institute, Council 
for Scientific and Industrial Research 
(CSIR-STEPRI), Ghana. 

WISE TIT-BITS: INITIATIVES CREATING 
OPPORTUNITIES FOR GIRLS AND WOMEN 
IN STEM
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How an underprivileged boy is chang-
ing the narrative with Electric Cars

Mr Jorge Appiah was raised by his grand-
mother in Asamankese in the Eastern region of 
Ghana, where there was no access to electrici-
ty. In a bid to provide electricity for his grand-
mother, he decided to pursue a career in elec-
trical engineering at the Kwame Nkrumah Uni-
versity of Science and Technology. At the 
university, Mr Appiah and some of his 
colleagues piloted several ideas, including 
building space balloons to fly satellites into 
space to take data and drones when many 
people in Ghana did not know about drones for 
fun. However, at a point, he and his colleagues 
realised that they had to make money out of 
their innovations. They, therefore, started a 
company called ‘‘Kumasi Hive’’ to help provide 
jobs to graduates in Kumasi and beyond. With 
a background in wind energy, biofuel and 
biogas, Jorge has secured funding from the 
Mastercard foundation to start an assembling 
plant in Ghana to assemble bicycles, motorbikes 
and cars powered by electricity. He is doing 
this with a workforce of  90% women. Mr Jorge 
Appiah is indeed creating significant change in 
the lives of his family members and several 
others through job creation. The story of the 
technopreneur, as he chooses to call himself, is 
one of determination, perseverance and hope. 

the visit. According to the Regional Public 
Relations O�cer, Mr Benjamin Quarcoo, sever-
al other institutions will benefit from its 
open-day exercise. The visit will be a monthly 
study tour initiated by the ECG’s communica-
tions directorate in collaboration with its Oper-
ations and Engineering directorate. The inter-
actions, regular and sustained visits are expect-
ed to allow the students to be abreast of 
current technology in electricity which is not 
available in their regular schools. For his part, 
the General Manager of the ECG in charge of 
the Western Region, Mr Emmanuel Ofori, 
expressed his satisfaction about the impact of 
the visit on the students and the fact that the 
students would now appreciate electricity from 
a broader perspective.

Akufo-Addo commissions engineering 
workshop at Cape Coast Technical 
University

President Akufo-Addo recently commissioned 
engineering laboratories and workshops at the 
Cape Coast Technical University as part of his 
2-day working visit to the Central Region of 
Ghana. The workshop and laboratory consist of 
an automotive section, a mechanical engineer-
ing section divided into a welding unit and a 
fabrication unit; a civil engineering section; and 
an electrical and electronic section. The com-
missioning of these workshops is part of e�orts 
by the government to equip several Technical 
Universities and Technical Institutes whose 
facilities need to be upgraded. In July 2018, 
parliament approved a supplementary contract 
agreement and the commercial contract 
between the government of Ghana and the 
AVIC International Holding Corporation of 
China for the implementation of the project. 
The Ghana-China project on upgrading and 
rehabilitation of Technical Universities or  
Polytechnics and Technical Institutes will 
equip eight (8) technical universities and     
thirteen (13) technical institutes with        
workshops, o�ces and laboratories. The project 
is designed to support the government's e�orts 
in developing human capital and resolving key 
development challenges of low quality of skills 
produced by the Technical and Vocational Edu-
cation and Training sector in the country.        

ECG establishes a relationship with 
technical training institutions
       
The Western Regional o�ce of the Electricity 
Company of Ghana (ECG) has embarked on a 
technical skills enhancement project to give 
electrical engineering final-year students of 
technical training institutions practical indus-
trial experience as they prepare to move to the 
next level. The move, the company said, was to 
expand the understanding of students in the 
areas of electrical and electronic related 
advancement in technology in the power value 
chain and to enhance technical and vocational 
education in the country. The Takoradi Nation-
al Vocational Training Institute (NVTI) was the 
first to be invited since it is within its opera-
tional area. The students were taken to the 
ECG's transformer repair laboratory district 
warehouse and one of its major primary substa-
tions in the Sekondi-Takoradi metropolis during 
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HKU Electrical and Electronic Engi-
neering Researchers Make MRI Tech-
nology Accessible to Large Popula-
tions Worldwide

Magnetic resonance imaging (MRI) technology 
is a widely used albeit costly tool for diagnosing 
brain injuries and strokes. However, its high 
procurement, installation, and operating costs 
means much of the developing world has no 
access to it. Researchers from the University of 
Hong Kong (HKU) have successfully developed 
a new magnetic resonance imaging (MRI) tech-
nology, the ultra-low field (ULF) 0.055 Tesla 
brain MRI, which can operate from a standard 
AC wall power outlet and requires neither 
radiofrequency nor magnetic shielding room. 
The research team, one of the three leading 
ULF-MRI academic research groups world-
wide, was led by Professor Ed X. Wu, Chair of 
Biomedical Engineering and Lam Woo Profes-
sorship in Biomedical Engineering of the 
Department of Electrical and Electronic Engi-
neering, HKU. Their goal is to popularise and 
broaden the use of MRI. As an MRI researcher 
for over 30 years, Professor Wu is delighted 
and derives a strong sense of fulfilment from 
developing a "scaled-down" MRI scanner that is 
far more a�ordable than what is on o�er in 
hospitals. It is estimated that more than 90% of 
MRI scanners are currently located in high-in-
come countries, and two-thirds of the world's 
population do not have access to them. More-
over, the total number of clinical scanners is 
only about 50,000 worldwide. Professor Wu's 
team has made the design and algorithms of 
ULF 0.055 Tesla brain MRI open-source knowl-
edge available to all interested in developing 
the technology further or applying it in diverse 
areas.

for operating fluid pumps without cumbersome 
parts in soft robots. The word "robot" would 
probably conjure up images of rigid metallic 
bodies invulnerable to attacks. However, in 
modern day-to-day life, robots are hardly 
needed for defending against enemy attacks. 
Instead, they must perform more mundane 
tasks such as handling delicate objects and 
interacting with humans. Unfortunately, con-
ventional robots perform poorly at such seem-
ingly simple tasks. Moreover, they are heavy 
and often noisy. This is where "soft" robots 
have the upper hand. Made of materials called 
"elastomers" (materials with high viscosity and 
elasticity), soft robots absorb shocks better, 
adapt better to their environments, and are 
safer than conventional robots. This has 
allowed for a broad range of applications, 
including medicine and surgery, manipulation, 
and wearable technology. However, many soft 
robots rely on fluidic systems, which still use 
pumps operated by mechanical parts (motors 
and bearings). As a result, they are still heavy 
and noisy. One way around this problem is to 
use chemical reactions to drive pumps. But 
while such systems are lightweight and quiet, 
they don't perform as well as conventional 
pumps. A team of researchers from Shibaura 
Institute of Technology (SIT), Japan, led by 
Prof. Shingo Maeda, have introduced an “elec-
trohydrodynamic” (EHD) pump that uses elec-
trochemical reactions to drive pumps. The 
EHD pumps have all the advantages of pumps 
driven by chemical reactions and none of their 
issues. The team has gone one step further to 
design a “self-sensing” EHD pump that uses an 
electrochemical dual transducer (ECDT) to 
sense the fluid flow, which, in turn, activates 
electrochemical reactions and increases 
current. The advantages of the ECDT are that 
it does not require any special equipment or 
complex processing for its fabrication. More-
over, it is small, lightweight, and demonstrates 
a wide sensitivity range. However, the ECDT is 
more than just about soft robot miniaturisation. 
It is a step towards a future in which humans 
and robots would not simply co-exist, but their 
interaction would become fluid and natural.  

Towards self-sensing soft robots with 
electrochemically driven pumps

Researchers from Japan have designed a trans-
ducer powered by electrochemical reactions 
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Ing. (Mrs) Clotaire Célestine Adjanohoun 
Lawani is the current manager of the construc-
tion and distribution company (JAÏDA Ltd.) of 
electrical equipment approved by the Benin 
Public Electricity and Water Company (SBEE). 
She obtained her Master’s degree in Electrical 
Engineering from the Polytechnical Institute of 
Kharkov in the Soviet Union (USSR) in 1984 
with the highest distinction.

From 1986 till now, Ing. (Mrs) Clotaire Celes-
tine Adjonohoun Lawani has occupied several 
national and regional job positions. At the 
national level, from 1986 to 2021, she worked 
for the Benin Public Electricity and Water  
Company (SBEE) where she held several 

positions such as General Supervisor 
(2000-2001), Project Leader (1997-1998), 
Commercial Director (1996-1997), Regional 
Director (1986-1996), Deputy Director Gener-
al (1998-2000), Director General (2004-2006), 
and Expert and Technical Advisor of the Direc-
tor General (2011-2015). Known as a field 
woman, Mrs Adjanohoun used to go to the field 
for electrical repairs. She also participated in 
the implementation of administrative and polit-
ical reforms in the electricity sector in the 
republic of Benin. As a brilliant expert, Ing. 
(Mrs) Clotaire Celestine Adjanohoun Lawani 
operated between 2001 and 2004 as the Tech-
nical Advisor of the President of the Republic 
of Benin on mines, electricity and water. At the 
regional level, she was a member of the West 
African Power Pool (WAPP) from 2004 to 
2006.
  
Born in Benin, Ing. (Mrs) Clotaire Célestine 
Adjanohoun Lawani is married and has three 
children. She is also well known as one of the 
political women in Benin. In 2007, Mrs Adjano-
houn got elected as a member of the Benin 
Parliament where she served from 2007 to 
2011. She also got elected as the Mayor for the 
municipality of Ouidah, Southern Benin from 
2017 to 2020. 

Dr Lena Dzifa Mensah is a Ghanaian from Aflao 
in the Volta Region of Ghana, and a Senior Lec-
turer at the Department of Mechanical Engi-
neering, Kwame Nkrumah University of 
Science and Technology (KNUST), Kumasi. She 
is a Fellow of the Brew-Hammond Energy 
Center and a Corporate Member of the Ghana 
Institution of Engineering (GhIE).

She is an Industrial/Mechanical Engineer with 
over 10 years of experience in teaching and 
researching in mechanical/manufacturing engi-
neering, food systems and renewable energy 
technologies.

As a young female engineer in a male dominated
area, Dr. Mensah has worked hard to stand tall 
with her male colleagues. Her professional

WISE PERSONALITIES
Ing. (Mrs) Clotaire Célestine Adjanohoun Lawani

Ing. Dr. Lena Dzifa MENSAH (PhD, MSc, MGhIE)
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engagements have been in the form of conduct-
ing research in global value chains, manufactur-
ing systems and related services, integrated 
global quality and food safety standards man-
agement and policy analysis, and renewable 
energy. She has proven project and programme 
management skills.

Dr. Mensah has consulted for the United 
Nations Environment Programme (UNEP) in 
national projects relevant to Ghana, and co-de-
veloped and co-managed several national and  
international projects funded by UNEP, 
NORAD (Norwegian Agency for Development 
Cooperation), Deutsche Gesellschaft für Inter-
nationale Zusammenarbeit (GIZ), United 
Nations Industrial Development Organization 
(UNIDO) and Engineering and Physical Scienc-
es Research Council (EPSRC), Department for 
International Development (DFID) and the 
European Commission (EC) geared towards 
capacity development in the area of renewable 
energy, particularly, solar power, the water, 
food, energy nexus, and the integration of 
renewable energy into food processing systems.

Dr. Mensah is trained in Green Economy Con-
cepts and Applications by the United Nations 
Institute for Training and Research, Geneva, 
Switzerland and Renewable Energy Financing 
from Frankfurt University, Germany.  She has 
capabilities in research philosophies, research 
design strategies, and statistical techniques 
using SPSS.
In the national circles, Dr. Mensah has served 
as a Ministerial Advisory Board Member to the 
Ministry of Environment, Science, Technology 
and Innovation (MESTI), and is a Moderator 
for the Commission for Technical and Vocation-
al Education and Training.

At KNUST, she is currently an Advisory Board 
Member of the O�ce of Grants and Research 
(OGR). She is also an Executive Member of the 
Young Researchers Forum of KNUST, a forum 
set up by the Vice Chancellor of the university 
to work towards increased engagement with 
multilateral and bilateral agencies, and to equip 
sta� to access grants and engage in memoran-
dum of understanding (MoUs) aimed at increas-
ing resources for research.

Dr Mensah serves KNUST, the College of Engi-
neering and the Department of Mechanical 
Engineering in di�erent capacities. She is the 
College Coordinator for the Professional Mas-
ters Suit of Programmes; the Departmental 
Coordinator for Postgraduate Programmes and
serves on the Postgraduate Admission Commit-
tee. Throughout her 10 year career at KNUST, 

Dr. Mensah has been involved in a number of 
projects, key amongst them are the Fostering 
Research & Intra-African Knowledge Transfer 
through Mobility and Education (FRAME) proj-
ect hosted at the Brew-Hammond Energy 
Center (TBHEC), KNUST, and funded by the 
European Commission; The Upgrading Educa-
tion and Research Capacity in Renewable 
Energy Technologies (UPERCRET) project 
hosted by the TBHEC and funded by the Norwe-
gian Agency for International Cooperation 
(NORAD); The Energy E�cient Rural Food 
Processing for Enhanced Livelihoods, funded by 
the Engineering and Physical Research Council; 
The Green Economy Trade Opportunities Proj-
ect (GE-TOP); Solar Export Strategy, and Green 
Economy Trade Opportunities Project (GE-TOP) 
Strategy Proposal - Realizing solar PV Projects 

Dr Lena Dzifa Mensah obtained a first degree in 
Mechanical Engineering from KNUST (Ghana), a 
Master of Science degree in Manufacturing Engi-
neering & Management at the University of 
Nottingham (UK), a postgraduate diploma in Engi-
neering and Management of Manufacturing Systems 
at Cranfield University, Milton, Keynes, UK and a 
PhD in Manufacturing from the same university.

She is passionate about women empowerment 
and related issues and believes women have an 
important role to play in realizing sustainable 
development. She demonstrates this through her 
participation in Women in Engineering (WinE) 
activities in general, and participation in Women 
in Science, Technology, Engineering and Mathe-
matics (WiSTEM-Gh), an association, in which 
she is currently an Editorial Committee Member 
for the annual magazine called the Inspirer.

She has over the years been involved in the men-
toring of women in Science, Technology, Engi-
neering, and Mathematics (STEM) at the Tertiary 
education level through the following 
programmes:

     Ghana Power Compact Internship and Mento-
ring Programme, implemented by Millennium 
Development Authority (MiDA), with funding 
from the Millennium Challenge Corporation;
    Women in Engineering (WinE)’s mentoring 
initiative for women in STEM at the tertiary 
education level;
    Mastercard Mentorship Programme, imple-
mented by the Women in Science, Technology, 
Engineering and Mathematics (WiSTEM-Gh), 
KNUST Chapter.

Her hobbies include travelling, listening to music 
and watching movies. Dr. Mensah is married and 
blessed with a son.
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About Science and Technology Policy 
Research Institute (CSIR-STEPRI)

The Science and Technology Policy Research 
Institute (STEPRI) is one of the 13 research insti-
tutes of the Council for Scientific and Industrial 
Research (CSIR) in Ghana. The institute conducts 
research in Science, Technology and Innovation 
(STI) policy and provides innovative mechanisms 
for the formulation and implementation of STI-re-
lated policies, projects, and programmes for the 
socio-economic development of the country and 
beyond. 

Given the wide areas of its research focus, 
CSIR-STEPRI has assembled a wide range of 
researchers with varied backgrounds including 
agricultural economics, economics, sociology, 
environmental sciences, agricultural sciences, 
gender studies, food science, nutrition, communi-
cation, and statistics. The assemblage of sta� with 
diverse expertise is to enable the institute 
respond to the exigency of time and to properly 
give redress to contemporary policy challenges. 
CSIR-STEPRI by virtue of being an appendage of 
the CSIR, operates as a public institution under 
the Ministry of Environment, Science, Technolo-
gy, and Innovation (MESTI). The institute has 
contributed enormously to the realization of its 
mandate areas, in order to stimulate the desired 
development of the nation and beyond. 
CSIR-STEPRI’s greatest resource has been its 
sta� who continue to make critical contributions 
to STI policies at the national, regional, continen-
tal and international levels in collaboration with 
many     stakeholders, and technical and develop-
ment partners.
 
The vision of CSIR-STEPRI is to be an interna-
tionally acclaimed Institute that facilitates the 
development, transfer, utilization, and manage-
ment of STI in accordance with the specific needs 
and priorities of Ghana and Africa. Its mission is 
to provide the research support necessary for the 
formulation and implementation of the relevant 
STI policies and programmes aimed at creating 
the enabling environment for e�ective use of STI 
for socio-economic development.-

The School of Economics, Social-Anthropology 
and Communication for rural development 
(EESAC) is one of the five schools of the Faculty 
of Agronomic Sciences (FSA) which is itself one 
of the ten faculties of the University of Abom-
ey-Calavi (UAC) in the Republic of Benin. The 
school o�ers bachelor, master and doctorate 
levels educations in the fields of agricultural 
economics, rural sociology and anthropology, 
agricultural extension, and innovation process 
management. EESAC/ FSA/UAC also contrib-
utes to the design and implementation of research 
programmes, and to the creation of appropriate 
frameworks for exploiting technologies and facili-
tating innovation in the agricultural sector. The 
professional sta� of EESAC/FSA/UAC is com-
posed of economists, econometricians, social- 
anthropologists, communication for innovation 
and extension specialists, gender specialists, 
policy analysts, monitoring and evaluation 
specialists, etc., who closely collaborate with 
other national and international experts for the 
completion of its education and research activi-
ties. The school is a public education and research 
institution a�liated to the Ministry of High Edu-
cation and Scientific Research (MESRS). Since 
the 1970s, EESAC/FSA/UAC has highly contrib-
uted to the development (of agriculture) in Benin, 
in Africa, and in the world through quality train-
ees, graduates and postgraduates it yearly delivers 
to the labour market since.

The main mission of EESAC/FSA/UAC is to 
contribute to educating and training students and 
professional workers capable of reflecting on and 
solving agricultural sector issues, hence stimulat-
ing agricultural development in Benin, Africa and 
where else needed. Designing and implementing 
research and contributing to societal develop-
ment are the other mission of EESAC/FSA/UAC.

For more information, contact The Science and Technology Policy Research Institute, Council for 

Scientific and Industrial Research (CSIR-STEPRI), P.O. Box CT 519, Cantonment, Accra, Ghana 

Phone: +233302-779401/773856; Email: director@csir-stepri.org; Website: www.csir-stepri.org
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