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Overview 
This document summarizes S2PAfrica’s key activities during the grant period 2018 - 2022.  

It contains five key elements: 

● Executive Summary 
● A background to the problem 
● An outline of the problem we committed to solving  
● The outcomes of our efforts 
● A look ahead 

We have documented the status of current milestones and measurable results outlined in our 
grant agreement, our project’s successes/challenges and future goals, and the status of the 
budget/funds awarded through the grant.  

This final report will allow both S2PAfrica and IDRC to learn from our experience and understand 
how this grant empowered us to critically rethink the engineering ecosystem for the West African 
region.  

Through this grant, IDRC provided an incredible opportunity to explore local problems at their 
root and develop real solutions situated in the local context. We are building a better course for 
the future of engineering education in West Africa, and we look forward to more such 
partnerships as we continue the crucial journey. 
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Executive Summary 
West Africa has more than 60 years of engineering education history. However, our engineers 
are not being adequately prepared to apply their knowledge to solve real and ‘critical’ social 

problems [1]. Engineering education in the region faces many daunting challenges. (1) Learners 
begin their university engineering education with significant knowledge gaps. (2) Evaluation 
processes do not adequately and rigorously test what and how much learning is taking place, 
especially for large class sizes. (3) Engineering education is largely theoretical and does not 
inculcate a design mindset in learners. (4) Institutions have either poor/archaic laboratory 
infrastructure or no infrastructure at all for critical hands-on instruction and are often not poised 
to take advantage of open access to state-of-the-art software. 

The state of economic development in West Africa reflects the learning crisis in the region. Our 
societies are stuck between pre-industrialization and industrialization. The domestic markets of 
West African nations share the following attributes: Low GDP, Strong dependency on imports of 
refined goods, Export profile dominated by raw materials, Low energy usage (largely generated 
from the use of fuel, wood, kerosene, etc.), Insufficient electrification. 

In rethinking our engineering education ecosystem in West Africa, S2PAfrica [2] proposed an S2P 
(Science to Product) approach to learning. The S2P model is both theory-based and design-
focused, to allow learners to use classroom theory and practical skills to innovate and create 
useful products that solve real social problems. An S2P model can develop the kind of sustainable, 
ever-green engineering ecosystem that can move our economies to a post-industrial era, where 
advanced education and innovation drive development activities.  

In 2018, IDRC approved a grant of CAD$259,600 for: Rethinking the West African Engineering 
Ecosystem - Building Capacity for Advanced Engineering Training and Product-making for the 
period November 2018 - February 2022. This grant was instrumental in creating the Science to 
Product Africa Initiative (S2PAfrica) [2]. During the grant period S2PAfrica delivered: (1) An online 
Learning Portal [3] platform with novel courses developed at the pre-university level (to bridge 
student mathematical and engineering knowledge gaps and ensure readiness for tertiary 
education) and the post-secondary level (introduce engineering science and mechanical design 
early enough to allow learners to develop design-focused and product-oriented thinking in 
students through the entire length of tertiary education). 100 secondary school students across 
Nigeria, 50 undergraduate students, and 4 post-graduate students at the University of Lagos 
directly benefited from this grant, with access to courses that helped them gain knowledge to 
meet the challenges of university study. (2) Modern e-testing and assessment tools (MASC [4]), 
which ensures the integrity and security of university testing, [4] especially for large classes. 952 
undergraduate students at the University of Lagos are currently benefiting from this grant with 
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access to self-testing and evaluation tools for their university courses. (3) A virtual laboratory [5] 
(to provide useful and potentially superior practical training for learners without access to the 
necessary infrastructure). This initiative hosted an internship program [6] that welcomed our first 
group of four (4) interns. Taking advantage of free academic license and cloud credits, our interns 
used finite element packages and solid modelling software of high quality (that come as Software 
as a Service) to model, simulate and prototype advanced theory-based engineering design [7]. 
(4) Grant money specifically funded the purchase of infrastructure to support the new and 
modified courses. We acquired CAE (Computer-Aided Engineering) equipment, CNC (Computer 
Numerical Control) machines, 3D Printers, and an Inverter system, so that modelling and 
simulation can culminate in manufacturing actual products. 2349 students from various STEM 
departments at the University of Lagos directly benefited from this grant with access to 
equipment they may never have had otherwise, and the opportunity to put into practice the 
theory they are learning in the classroom. (5) We launched the Regional Engineering Design 
Competition [8] to promote deeper learning and knowledge retention, [9] and provide students 
avenues to work together, share ideas and learn. 46 teams from 19 universities across two 
countries in the region successfully applied. In February, one team will win the grand competition 
prize and several teams will win category prizes [10] with the motivation to continue designing, 
simulating, and prototyping their ideas as the future drivers of the West African engineering 
ecosystem. 

The COVID-19 crisis showed our ability to respond to inadequacies and inequalities in access to 
education. Our students never stopped learning through this difficult period and were 
empowered to respond to challenges to design personal protective equipment. Seven students 
responded to this challenge and submitted their 3D models of the headset. Five groups of 12 
students (roughly 25% of the suspended 400-level class) were involved in the project throughout 
the lockdown period.  

The IDRC grant enabled us to secure important corporate partnerships/prizes in the form of cash 
and gifts-in-kind from leading technology companies. Google provided advertisement funding for 
the competition worth $10,000 and Autodesk provided a category prize for the competition. We 
formed individual partnerships with brilliant and successful Diaspora Nigerian engineers and 
other STEM managers and executives worldwide to provide mentorship, evaluation and 
technical/theoretical support to participants.  

The long-term strategy of S2PAfrica involves helping engineering graduates make a successful 
transition from undergraduate to industry. Additionally, our platform can provide industry 
intelligence around STEM innovations and promote STEM in the region.  
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Introduction 
West Africa has more than 60 years of tertiary engineering education history.  

For decades, at the tertiary education level, our engineers have, for example, studied the theories 
of fluid mechanics, including the balance laws of nature and the constitutive models of the fluids 
(water, hydrocarbons, air, etc.). Hydrostatics, a branch of fluid mechanics, is fundamental to 
hydraulics and the engineering of equipment for transporting, storing and using fluids. Mastering 
this technology enables civil infrastructures like clean water supply or wastewater removal.   

Yet, despite state-of-the-art academic knowledge in this field, the picture below graphically 
depicts the real-life practice of “Fluid Mechanics” in the region.  

 

The current engineering ecosystem is not making significant impacts on the lives and fortunes 
of people living and working in the West African region.  

How can our people understand the connections between engineering knowledge and social 
development when we have little evidence to show? 

Local press [11] and government officials [12] laud engineering 'innovations' that are essentially 
stuck at a craftsman level as spellbinding and gifted. It begs the question:  

Do our leaders and public educators understand “Innovation”? 

While we can commend the craftsmanship of two ‘gifted’ [11] Nigerians creating a small flying 
object, scaling such 'inventions' to flying objects than can be considerably heavier than air 
requires advanced theoretical knowledge in aerodynamics, materials science, propulsion, 
control, and stability, etc., and various iterations of experimentation, theorizing, simulating and 
testing. 
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An S2P (Science to Product) approach to learning advocates for engineering education in West 
Africa to adopt a design-based practical model that allows learners to use classroom theory and 
practical skills to innovate and create useful products that solve real social problems. We believe 
that only an S2P model can develop the kind of sustainable, ever-green engineering ecosystem 
that can move our economies to a post-industrial era, where advanced education and innovation 
drive development activities. 

An S2P model is critical given the current realities. 

Background Information 
Many West African countries largely remain close to a pre-industrial economic level where a 
substantial part of economic activity takes place at the subsistence level. Taking Nigeria as a case 
study, this means very limited production or refinement of local raw materials (e.g. cocoa, coffee, 
petroleum, and the once-famous groundnut pyramids), which reflects little industry and 
technological advancement. 

Nigeria and the rest of West Africa 

Nigeria 

Based on the nominal GDP [13], Nigeria is the largest economy in the West African region 
(accounting for 62.2% of the GDP of all west African countries combined).  However, Nigeria’s 
nominal GDP per capita is barely average for this region.  

 

Fig. 1. Relative nominal GDP for West African countries 
(Left: distribution of the total GDP. Right: distribution re-calculated per capita. Source: Graphics WanderingMinds. Data: The World Bank) 



Final IDRC Report 
 
 
 

S2PAfrica, Final IDRC Report   Page | 9  
 

The Observatory of Economic Complexity (OEC) statistics show that 90% of Nigeria’s exports (i.e., 

scrap vessels, raw cocoa beans, unprocessed solid minerals such as gold) are unrefined and more 
than 72% of exported petroleum is crude. Refined petroleum accounts for less than one percent 
(~0.87 %) of Nigeria’s exports after 50 years of petroleum refining in Nigeria. 

Nigeria’s import profile is even more troublesome. 90% of revenue from crude exports buys back 

only 30% of the same products after foreign industries have refined them. 

 

Fig. 2. This depicts the export (left) and import (right) profile of Nigeria, OEC report (2019) 

Figure 2 above, shows Nigeria’s Export versus Import profile, highlighting the gaping dearth of 

industry, development and innovation.  

Nigeria’s discovery of crude oil and natural gas created an extremely profitable industrial sector 

for a small section of the population, which has failed to scale to most Nigerians. In fact, the 
hyper-focus on petroleum has basically destroyed the agricultural sector upon which a successful 
food processing industry could have been built. The disappearance of the groundnut pyramids 
[14] is an eloquent example of a stagnant food processing sector and a dying agricultural sector.  

An economy such as this, consisting of primary, unrefined exports clearly lack scale-up 
technologies, meaning that goods are produced mainly for subsistence, with very little 
conversion of raw materials to finished goods on an industrial scale, thus producing a system that 
often falls short in placing people in productive employment. (See Fig. 2) 
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The consequences of remaining largely pre-industrial in a globalised world are enormous; the 
living standards of the majority linger well below average, infrastructure remains poor 
nationwide, and production costs remain high.  

 

Fig. 3. Powerless in Africa 
Image source: Economist.com [15] 

These factors continue to limit the ability to efficiently solve local problems or participate in high-
tech global marketplaces, making the transition to an industrial or post-industrial economy 
impossible. 

The global digital revolution has led to the development of a small post-industrial sector (e.g., 
FinTech in Nigeria) which appears to be thriving. However, like the petroleum sector, this sector 
is only accessible to a handful of individuals with the necessary educational qualifications and 
resources (e.g., fast internet and reliable electrical power) and is lacking a skilled pool of local 
talent and supporting resources to grow past the start-up stage. Hence, it cannot jumpstart the 
stalled transition on its own. 

With access to the global information network even in most remote locations, the major problem 
is our limited ability to participate. 
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The Larger West African Picture 

The West African market is simply a larger replication of the Nigerian situation, stuck between 
pre-industrialization and industrialization. The domestic markets of West African nations share 
the following attributes:  

● Low energy usage (largely generated from the use of fuel, wood, kerosene, etc.) 
● Insufficient electrification 
● Strong dependency on imports of refined goods 
● Export profile dominated by raw materials and  
● Low GDP 

West African Export profile: The figure below shows the export profile of the 
West African Region.  
 

 

Fig. 4. West African Export profile 
 
The recurring factor in the above profile is the export of unrefined and crude products such as 
Petroleum, Gas, and metals such as Gold or titanium, as well as raw agricultural products such 
as cocoa and coffee. 
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Refined petroleum from CIV and Senegal are the only indicators of foreign manufacturing beyond 
local needs. In Liberia, where we have shipbuilding, a closer look reveals that this is a foreign 
effort coming from the flagging of ships by the Liberian flag.  

Urbanisation and Agricultural sector decline: Many West African nations have 
undergone large-scale urbanisation (e.g. Lagos, Accra, Abidjan) As of 2019, 47.7 % of the West 
African population was urban - an estimated 191,841,724 people [16].  

In 2020, 42.8 percent of Togo's total population lived in urban areas and cities [16], while 51.96 
percent of Nigeria's total population lived in urban areas and cities [17].  

This indicates that a large percentage of our ‘pre-industrial’ agricultural sector is almost non-
existent. Urban development suggests a transition into an industrial economy has been started. 
However, the depressing economic situation shows this transition to be stalled, aborted, or only 
of benefit to a small sector of our nations. 

Thus, we ask a fundamental question: How can we move our economies to a post-industrial era, 
where advanced education and innovation drive development activities? 

Funding, orchestrating and conceptualising the project 
The stakeholders 

IDRC 

In 2018, IDRC approved a grant of CAD$259,600, through the Nigerian Academy of Engineering, 
for the project titled: Rethinking the West African Engineering Ecosystem - Building Capacity for 
Advanced Engineering Training and Product-making (Initially known as New Pilots for Building 
Capacity in Research and Advanced Training in Engineering) for the period November 2018 - 
February 2022. This grant was instrumental in creating the Science to Produce Africa Initiative 
(S2PAfrica) [2].  

S2PAfrica 

Science To Products Africa Initiative (S2PAfrica) orchestrated this project using IDRC funding. 
S2PAfrica is a non-profit organisation headquartered in Nigeria. We are committed to 
revolutionising Africa’s capacity to develop the kind of engineering minds that can research and 
develop relevant products for social advancement in the region. 
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The project 

Idea 

Engineering is more than a discipline (or a professional group). It is a part of a complex community 
of actors interacting with each other towards the production of technological products, 
processes, goods, and services (PPGS). These actors can be human (e.g., customers, engineers, 
entrepreneurs, product managers, investors) or non-human (e.g., educational institutions, 
companies, hedge funds, national labs) and their interaction can be physical (exchange of 
resources like students, graduates, goods), monetary in the forms of grants, salary, or 
compensation or metaphysical (knowledge, ideas, policies, laws).  

For this project, S2PAfrica reimagined West Africa’s engineering ecosystem, to identify ways to 

build capacity for engineering training, research, and product-making for social advancement in 
the region. We identified certain ways our current education system disconnects more than six 
decades of investments in engineering education from actual development and innovation that 
can elevate the region from its pre-industrial state.  

During the three-year pilot, the monetary grant by IDRC allowed us to explore ways to grow self-
sustaining, evergreen engineering ecosystems in West Africa. This report explores the results of 
the pilot and our next step. 

Conceptual framework 

Our goal is to understand and replicate an ecological system (or ecosystem) in an engineering 
context. Our work builds on an existing conceptual framework for ‘thinking about engineering in 

Sub-Saharan Africa’ (Klassen, 2016). This eco-systemic approach compels engineering education 
to build useful skills and promote socially relevant technological development in ways that 
fundamentally link to positive growth outcomes for our societies. 
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Fig. 5. Education, Research, Industry and Innovation Ecosystem 
 

We propose that self-sustaining, evergreen engineering ecosystems must foster a virtuous cycle, 
where complex chains of events (around innovation and production) reinforce and advance each 
other through cyclical or closed feedback loops. For example, a closed-loop system where 
education and the market inform each other to drive learning, research, development, 
manufacturing, and trade. 

 

Fig. 6. Exchange of Information 
Image source: it-production (2019) [18]  

 

https://www.it-production.com/industrie-4-0-iot/closed-loop-manufacturing/2/
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We imagine a virtuously cyclical engineering ecosystem where practice-based, localised 
engineering education creates relevant products and services that improve life, promote 
economic growth, build environmentally responsible communities, and foster healthy 
competition in ways that demand more innovation from practice-based, localised engineering 
education.  

The problem we committed to solving: Building a working ecosystem 
As mentioned above, our proposed definition of a working engineering ecosystem is one where 
education builds useful skills and promotes socially relevant technological development in ways 
that (1) fundamentally link to positive growth outcomes for our societies, (2) are self-sustaining 
and evergreen through virtuous cycles. Currently, our ecosystems are broken because education 
is disconnected from societal impact. 

At the Science to Product Africa Initiative (S2PAfrica), our approach emphasises that engineering 
education is successful only when classroom theories and equations translate into revolutionising 
society, creating valuable goods and services, and growing its sustainable effective ecosystems. 
We stand with Leonardo da Vinci on the idea that “Theory is the captain, practice the soldiers”. 

Formidable armies succeed with the right balance of captains and soldiers. 

Thus, we identified three factors that could be hindering the growth and symbiosis of our 
engineering ecosystem. (1) Our system does not adequately prepare students and stresses 
teachers. (2) Our system disconnects engineering theory from the needs of our 
people/communities, and also lacks the infrastructure to support experimentation, testing, and 
prototyping, which production requires. (3) Our system lacks the cohesion to drive a virtuous 
cycle that supports entrepreneurship, attracts investment, and energises innovation. 

During the three-year pilot, the monetary grant by IDRC allowed us to explore a new engineering 
learning environment that could support the growth of a working ecosystem.  

We directed our efforts to:  

1. Ensure learners gain adequate engineering theoretical background: We identified and 
remediated learning gaps, and developed new practice-based courses, using online learning 
platforms/tools that helped our teachers manage their workloads. Our Learning Portal [3] is an 
online platform delivering and running relevant courses throughout the year. This continues 
despite pandemics and debilitating, perennial industrial actions by university academic staff. Our 
MASC [4] e-assessment and evaluation tool ensures the integrity of university testing, especially 
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for large classes. Students use this tool for self-testing and teachers use it to securely manage 
continuous assessments and exams. 

2. Develop initiatives to connect education with innovation and integrate state-of-the-art 
technology to mitigate poor/missing infrastructure in cost-effective ways: We set up an 
internship program and a regional Engineering Design Competition [9] to encourage learners to 
apply their knowledge to solving real problems in their communities. We created a virtual 
laboratory [5] leveraging solid modelling ‘Software as a Service’ (SaaS) platforms, symbolic 

algebra, and graphics, to teach design courses that otherwise would have been impossible, 
allowing students to interact with virtual prototypes of real products. We purchased critical 
machines to support virtual learning and the delivery of new/modified engineering-design-
related courses. 

3. Unite our solutions to bridge knowledge gaps, disconnected processes, and inadequate 
infrastructure to begin to lay the foundations for a responsive engineering ecosystem, while 
gaining leverage to entice the market sector.  

And, beyond our plans and expectations, our students could respond to the COVID-19 pandemic. 

The next section shows how our IDRC grant helped us succeed in our efforts. 

How the IDRC grant helped us explore a new ecosystem 
1. Knowledge gaps 

a. Pre-university knowledge gaps 

Problem: Learners begin their university engineering education with significant knowledge gaps.  

In 2017, the Joint Admissions and Matriculation Board (JAMB) lowered university entry cut-off 
marks [19]. It signaled the low levels of achievements of students applying to STEM university 
programs.  

Engineering education demands advanced levels of Mathematics. Lowering university entry cut-
offs means that applicants may not be ready for such advanced study. In addition, current 
engineering education does not try to mitigate known knowledge gaps existing in the minds of 
first-year learners; Instead, it attempts to build new knowledge over these gaps, invariably 
leading to failure.  

Proposed Solution: Novel courses developed at the secondary level can bridge student 
mathematical and engineering knowledge gaps and ensure readiness for tertiary education.  
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Solved: To tackle the knowledge gaps problem, we developed secondary school level courses in 
programming and Solid Modelling to support university STEM education. The goal was to help 
both potential university engineering students and existing university students fill their 
knowledge gaps.  

Through this upstream initiative we achieved the following: (1) University readiness: We 
developed a model to help both potential and existing university learners prepare for higher-
level study and prevent failure at the tertiary level. (2) Strengthen education pipeline: We 
demonstrated that certain university courses can be downgraded to the secondary school level 
so that tertiary education may focus on teaching design and production. (3) Policy change: We 
collected data to make a strong case to government and accreditation agencies that we need to 
increase (not lower) university entry requirements for engineering admission in the region to 
acceptable standards. (4) Revenue sources: We explored two revenue streams, which would 
require that learners pay for the courses or external donors fund the course development and 
delivery. We discovered that a hybrid system is most suitable for the region. Based on an online 
survey of 31 learners in our Python for Modelling, Machine Learning & Design course, 87.1% said 
they would recommend others to take the course. Learners lauded our lecture delivery style, 
unconventional approach to teaching, lecturer punctuality, easy material accessibility, useful 
tutorials and Q & A section, organised learning environment, as well as well-developed lecture 
slides that are explanatory. 

IDRC: Grant money funded the creation/maintenance of the online platform to deliver and run 
the courses for a year. Through the grant, we could pay for software development for the 
platform and pay staff to manage the delivery and running of the program. 100 secondary 
school students across Nigeria, 50 undergraduate students, and 4 post-graduate students at the 
University of Lagos directly benefited from this grant, with access to courses that helped them 
gain knowledge to meet the challenges of university study. 

b. Inadequate testing processes 

Problem: Current engineering teaching/learning processes do not adequately and rigorously test 
what and how much learning is taking place, especially for large class sizes. 

University foundational classes are often overpopulated e.g., the 2021 300 level ‘Introduction to 

calculus’ class has more than 400 students. Thus, (1) A high teacher-to-student ratio that means 
that the few teachers who attempt to track student progress become quickly overworked and 
highly stressed. (2) Manual grading and testing mean that overworked teachers are limited in 
how much continuous assessment they can provide students. (3) Copying and cheating have 
become established problems in the university system. Thus, a passing grade does not guarantee 
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that learners are prepared for higher levels of study. (4) Limited opportunities to remedy 
knowledge gaps mean that ill-prepared students are tasked beyond their capacity. This leads to 
stressed and incompetent learners. 

Proposed Solution: Modern e-testing and assessment tools can provide students with frequent 
and more thorough testing, to improve student mathematical and engineering achievements. It 
also ensures effective, uniform, and scalable STEM student testing, as well as student readiness 
at various educational levels.  

Solved: To tackle the testing and assessment problem, we extended S2PAfrica’s postgraduate e-
assessment platform MASC, designing a new version (MASC.v2) for undergraduate levels and 
hosting it on the project website. 

IDRC: Grant money funded the creation and maintenance of our e-assessment and evaluation 
tool. Through the grant, we could pay for software development for the testing tool, LaTeX 
coding to format equations, and pay staff to manage the data gathering from the tool. 500 
undergraduate students at the University of Lagos are currently benefiting from this grant with 
access to self-testing and evaluation tools for their university courses. This tool has a very low 
latency as simple formatted text rather than graphics are exchanged between the student and 
the server. This expanded the scope of accessibility to MASC testing and evaluation system 
allowing students to do self-testing and at their own pace. This led to students demanding that 
this method be extended to other courses, and we are poised to expand in this direction with the 
existing template. 

Outcome 1: Continuum Mechanics 

Due to the grant, in the first week of deploying the Continuum Mechanics course, we received 
34 student responses to the new course material. By week 12, we had a total of 301 responses 
and from a class of 140 students, we had more than 160 self-tests. 

The original MASC included an automated testing system that contained hundreds of post-
graduate continuum mechanics questions. The new version, MASC.v2, targeted undergraduate 
courses in Solid Modelling, Tensors & Kinematics, as well as Continuum Mechanics. Using 
hundreds of question-answer templates, our tool provided students access to standardized 
questions for self-testing, in-class quizzes, tests, and exams, enabling them to receive immediate 
evaluation through our e-testing and evaluation platform masc.s2pafrica.org (how to use MASC) 
[4]. Our platform also provides detailed feedback and remediation plans for students looking to 
improve their scores.  
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In addition, university lecturers delivered testing modules directly from our servers during testing 
and examination time in a secured system. For example, all communications with the LMS 
platform are protected with encryption secured with RSA 2048 bits TLS certificates and two-
factor authentication (2FA) is enforced for all site administrators, eliminating the threat of brute 
force attacks against the site, by requiring something you know (password) and something you 
have (2FA token generator). It prevents cheating and assists lecturers to manage very large 
classes. 

Data from our testing platform showed that for both undergraduate and postgraduate levels, 
students who tested more often had a higher chance of getting an A. For example, undergraduate 
students who scored an A in the newly designed Continuum Mechanics course tested themselves 
72.7% of the 128 total testing attempts made on our platform for the course. 

 

Fig. 7. Frequency of Testing and Grade Achieved in Continuum Mechanics. 

1. In the University of Lagos, the scale used to grade students based on their score in percentage is A: 70-100, B: 60-69, C: 50-59, D: 45-

49, E: 40-44, F: 0-39. 
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Outcome 2: Vectors 

Through our testing platform supported by the grant, we could collect evidence to show that 
postgraduate students are ill-prepared to conduct tangible research in and for the region. e.g., 
Recent evaluations of postgraduate learners confirm that: graduate work in engineering is often 
much poorer than what is expected at under-graduate level.  

Data from our testing platform showed that undergraduate students performed better than 
current postgraduate students (not enrolled in our courses) taking the same tests. 

In 2019, we tested students taking our undergraduate course on our newly designed course on 
Vectors: A review of elementary principles & an extension to abstract concepts. In 2020, we 
gave the same tests to postgraduate students who had not accessed our course. The data showed 
that about 20% of our undergraduate students scored an A or B while no graduate students 
scored either an A or B in the course. In addition, most postgraduate students scored either an E 
or F. 

 

Fig. 8. Percentage of Students by Grade in Vectors Course 
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Test performance of 300 undergraduate students in 2019 and the postgraduate students in 2020 
taking the first test on Vectors: A review of elementary principles & an extension to abstract 
concepts.  

The test marks were out of a total of 30. The marks obtained by each student were converted to 
a percentage for this performance analysis. In the University of Lagos, the scale used to grade 
students based on their score in percentage is A: 70-100, B: 60-69, C: 50-59, D: 45-49, E: 40-44, 
F: 0-39. 

2. Opportunities to bridge the gap between engineering theory and local needs 

a. Missing theory-based design and production (science-to-product) mindset at the university 
level 

Problem: Current engineering training in the West African region is not inculcating a theory-based 
design mindset in its learners.  

Traditional engineering education curricula in West Africa do not teach certain courses at the 
undergraduate level, with the belief that the knowledge is too advanced for unprepared 
undergraduate learners. This means that students do not have access to core design knowledge 
that can facilitate a theory-based design and production (science-to-product) mindset. Thus, the 
regular curriculum follows a purely analytical approach to engineering education, which cannot 
produce learners capable of translating classroom theories to valuable products and services. In 
their final year of school, students are unable to develop useful capstone projects that are 
relevant to their lives and communities. The analytical system works for societies that have a 
developed industrial system coupled with a matured connection between that industry and the 
educational system.  

For a pre-industrial society, a hybrid of this analytical approach and a synthetic paradigm that 
connects the theory to products at the outset becomes important. We use Symbolic Algebra, 
Design, and Simulation tools to create virtual prototyping, and laboratories to actualize the 
product mentality as an augmentation of the standard analytical approach. 

Proposed Solution: Early introduction of the basis of engineering science and mechanical design 
can develop design-focused and product-oriented thinking in students through the entire length 
of tertiary education. 

Solved: To tackle the S2P mindset problem, we followed a modified engineering curriculum at 
the University of Lagos to introduce new and restructured courses in a way that would 
incrementally advance knowledge through the 5-year university learning period. We introduced 
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topics to the early undergraduate levels, which were formerly left to the final year or 
postgraduate education.  

Recent access to 3D modelling packages and modern symbolic algebra software tools helped us 
develop courses that previously required physical infrastructure. It also aided our 
experimentation with introducing the grand unified theory at undergraduate levels. We 
introduced two new courses Tensors and Kinematics and Finite Element Simulations and 
Animations, and reformed/restructured two existing courses Solid Modelling and Continuum 
Mechanics to connect theory to practice, and drive design & simulation, iteratively.  

In teaching design by combining the analytical approach with the grand unified theory of science 
(continuum theory), which pulled together solid, fluid, and thermal electromagnetics, with 
various nonlinear theories, we introduce deep theories at the point of need (Just-in-Time Theory) 
so that learners are neither overwhelmed nor ill-prepared. 

Our goal was to ensure that by the time students in the scheme reach final year, they will be 
equipped with the basis to focus on practical work in Multiphysical Simulation, Design, and 
Prototyping with a just-in-time mindset that converts the theory directly to products using state-
of-the-art design tools that are now available to them.  

Accordingly, we would solve the problem of a disjointed mass of theory that makes it difficult for 
students to relate to practical outcomes. By implementing Geometric Modelling at 200 Level, and 
Continuum Mechanics mediated by Symbolic Algebra Computations at 300 and 400 Levels, we 
could create an integrated system of constitutive modelling of design courses that will be applied 
at the final year for capstone projects in modelling and prototyping. 

Following our just-in-time model, we developed online materials accessible to both 
undergraduate and graduate students, with certain sections marked as “Advanced Topics”. Thus, 

we could establish continuity of learning that begins at the undergraduate level and provide an 
avenue for postgraduate students to bridge gaps in their knowledge with content flowing 
seamlessly up to graduate work.  

Deploying our material online marked the beginnings of a learning community that facilitates e-
assessment, [4] feedback, and data to evaluate the impact of our S2P model. Our courses 
combine scenario automation and Computational Fluid Mechanics simulation, opening the door 
using virtualized laboratories in areas of turbomachinery and energy devices.  

IDRC: Grant money funded the internship program, paying stipends to our university 
undergraduate interns to design and prototype ideas, and create future virtual lab training 
materials. Four undergraduate engineering students at the University of Lagos [6] directly 
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benefited from this grant and have gained skills that they will take with them for the rest of their 
lives. 

Through our initiative, we took full advantage of access to advanced modelling and simulation 
software. As mentioned in the problem statement, recent access schemes made it possible for 
us to use expensive Symbolic Algebra tools. Our learners used Computational Fluid Dynamics and 
design software such as Autodesk's Fusion 360 to model, simulate and test engineering design in 
ways that are often impossible in live labs.  

Through the internship program, our interns used finite element packages and solid modelling 
software of high quality (that come as Software as a Service) to model, simulate and prototype 
ten advanced theory-based engineering design projects.  

b. Infrastructure dearth 

Problem: Current educational institutions have either poor/archaic laboratory infrastructure or 
no infrastructure at all, to give learners critical hands-on instruction. In addition, universities in 
West Africa are not poised to take advantage of software access. 

Poverty and corruption have hindered the acquisition/maintenance of infrastructure in the 
educational systems in West Africa. Developing an S2P theory-based design and product-making 
mindset would require access to practical infrastructure for necessary experimentation. 

Proposed Solution: Virtual tools can provide useful (and potentially superior) practical training 
for learners without access to the necessary infrastructure.  

Solved: We tackled the infrastructure problem in the following ways:  

(1) Virtual Laboratory: We started the S2PAfrica Virtual Laboratories initiative. The goal was to 
counter the challenge of poor, old, limited and/or no infrastructural realities in West African 
universities. Our Virtual Lab Internship program helped us test and validate a new vehicle to 
deliver practical engineering education.  

(2) Internship Program: Through the Virtual Laboratory initiative, we developed an Internship 
Program for practical (science to practice) skill training. In 2021, we welcomed our first group of 
interns under the Student Work and Industrial Experience Programme (SIWES). Nine 
undergraduate engineering students in the current university set competed for only four spaces 
open in the internship program. In addition, we created an opportunity for a recent engineering 
graduate -- a Corp Member under the National Youth Service Corps -- to join the program, which 
provided an additional opportunity for ideas and skills exchange/development.  
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(3) Taking advantage of software access: As mentioned in the problem statement, recent access 
schemes have made it possible to use expensive Symbolic Algebra tools. Our learners used 
Computational Fluid Dynamics and design software such as Autodesk's Fusion 360 to model, 
simulate and test engineering design in ways that are often impossible in live labs. They were 
directly supervised and mentored by Dr. Olayinka Adewumi, the Director of the Internship 
Programme and Senior Lecturer at the University of Lagos.  

(4) Practical training: During the internship period, taking advantage of free academic license and 
cloud credits, our interns used finite element packages and solid modelling software of high 
quality (that come as Software as a Service) to model, simulate and prototype advanced theory-
based engineering design.  

They worked on the following Nine projects: (1) Parametric Design and Optimization of a Fan 
Impeller, (2) Thermal Performance of a Fin Heat Sink, (3)Parametric Design of a Car Radiator, (4) 
Parametric Design and Simulation of Turbine Blades, (5) Parametric Design and Simulation of a 
Centrifugal Pump, (6) Parametric Design and Simulation of a Vertical Axis Wind Turbine (VAWT), 
(7) Parametric Design and Simulation of a Horizontal Axis Wind Turbine (HAWT), (8) Parametric 
Design and Simulation of an Exhaust Manifold, (9) Parametric Design and Simulation of a Yam 
Pounder Rotor 

IDRC: Grant money specifically funded the purchase of infrastructure to support the new and 
modified courses. We acquired CAE equipment, CNC machines, 3D Printers, and an Inverter 
system, so that modelling and simulation can culminate in manufacturing actual products. 
2349 students from various STEM departments at the University of Lagos directly benefited from 
this grant with access to equipment they may never have had otherwise, and the opportunity to 
put into practice the theory they are learning in the classroom. 

Due to the grant, we have five computers and three servers working directly on the project. We 
licensed software such as Mathematica for Symbolic Algebra and graphics. 

Obtaining critical equipment was instrumental to our ability to introduce two new courses; 
Tensors and Kinematics and Finite Element Simulations and Animations, and restructure two 
existing courses; Solid Modelling and Continuum Mechanics.  

In addition, recent access to 3D modelling packages and modern symbolic algebra software tools 
helped us develop these courses and support the lean physical infrastructure available. Thus, 
with the facilities and courses, we executed our idea to introduce the grand unified theory at 
undergraduate levels. This meant that we could introduce topics to the early undergraduate 
levels, which were formerly left to the final year or postgraduate education.  
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3. Beyond the classroom 

a. Competition, Teamwork, and Collaboration 

Problem: Universities in West Africa no longer provide/support sufficient opportunities for 
students to learn from one another.  

From 1985-1998 in Nigeria, the University of Ilorin had a computer club where students learned 
and explored the latest in technology from each other. This club attracted students from 
Chemistry, Medicine, Engineering, etc. to exchange ideas and develop agency. Such initiatives 
can promote per-to-peer learning, which research shows is important, to support deeper learning 
and retention.  

Proposed Solution: To address this issue, we proposed that competition and collaboration 
initiatives can promote deeper learning and knowledge retention, and provide students avenues 
to work together, share ideas and learn. 

Solved: To tackle the competition and collaboration problem, we launched the Regional 
Engineering Design Competition, [9, 23] a large-scale formalized team-based educational 
competition.  

IDRC: Grant money funded the grand prize and provided leverage for us to obtain external 
funds from other organizations. In February, one team will directly benefit from this grant by 
winning the grand competition prize and several teams will win category prizes with the 
motivation to continue designing, simulating, and prototyping their ideas as the future drivers of 
the West African engineering ecosystem.  

For this maiden edition, we encouraged participants to work in teams to propose ideas, designs, 
and prototypes to solve local problems in the West African region. 46 teams from 10 universities 
across two countries in the region successfully applied. S2PAfrica will announce results in 
February 2022. 

b. Education and global health problems 

Problem: Recent social realities, such as the ongoing COVID-19 pandemic, highlighted the 
importance of applying learning to solving social problems.  

Around the world, STEM scholars, students, and universities were responding to the global 
challenge to create PPEs for front-line health workers. West Africa was generally quiet. 

Proposed solution: To address this issue, we proposed that design-based learning can make 
students more agile to respond to social challenges.  
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Our work with inculcating an S2P theory-based design and product-making mindset proved to 
have benefits in times of social disasters. 

Solved: To get involved in the COVID-19 PPE efforts, we challenged our students to respond to 
the pandemic with their designs for PPEs. On the 6th of April 2020, we challenged students to 
make parametric designs for the headpiece of a face shield.  

IDRC: Grant money that had supported the development of new and modified online courses 
and the purchase of infrastructure made it possible for our students to take up the challenge to 
design and make prototypes for PPEs. Seven students responded to this challenge and submitted 
their 3D models of the headset. Excited and motivated students continued working on the project 
outside of the classroom while schools were shut down. Five groups of 12 students (roughly 25% 
of the suspended 400-level class) were involved in the project throughout the lockdown period. 
We successfully designed, tested, modified, and 3D-printed prototypes for face shields. 

Due to the IDRC grant funding our engineering teaching, we could keep learning going through 
the covid pandemic. It has had a further impact on education in the region; Existing realities of 
strikes and other political uprisings have previously made learning in the region discontinuous 
and unstable. e.g., Unilag staff and faculty have had 4 strikes in the last 5 years. With our online 
teaching materials, e-assessment tools and virtual laboratory project, students continued to have 
access to our online and virtual training modules even when their schools were closed.  

“Oladipo (2012) stated  that  strikes  would result  in  the  academic  calendar  being compressed 
and parts of the curriculum skipped, some topics would not be treated, and the student would 
have to  write the exams like that, resulting in  poor  performance  and  decline in  quality  of 
education.” [21].  

4. Gender Issues  

a. Data on Gender Disparity 

As stated in our proposal, “there is a lack of hard data at post-secondary level to measure the 
disparity in achievement by gender”. In addressing this observation, we ensured that data 

collected within the life of the project gave indications to the gender distribution among the 
students we engaged. For example, 97 people registered for “Python for Machine Learning, 

Modelling & Design”, one of the short courses we organized. This consisted of 31 females and 66 
males making 31.86% of females. We also observed that “females are particularly challenged 

with mathematics at the secondary school level, leading to the gender disparity in engineering 
students”. Even though our project was not specifically addressed at the secondary level of 

education, we undertook a short course on “Interactive Mathematics with Python Programming” 
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for secondary school students in a bid to gain some insight into the state of mathematics 
education at the secondary level. This also gave us some indication on the gender distribution in 
mathematics at this level of education. In this course, 80 participants registered out of which 57 
took part in a voluntary survey. These 57 participants were made up of 20 females and 37 males 
making 35.10% of females. 

The main course on Continuum Mechanics taught to Mechanical and Systems Engineering 
students at the University of Lagos had a total of 151 students. 16 of them were females, while 
the rest of the 135 were males. In the Engineering Design Competition (EDC), among the ten best 
teams shortlisted, one team was led by a female while the other nine teams were led by males. 
The ten teams had a total of 33 members out which only four were females. It is significant that 
the team that was led by a female has a total of three females and four males and the team that 
won the competition had a very active female member. 

The above data suggest a need to improve female registration in engineering courses at the 
university level with appropriate interventions at the secondary level. The 35.10% female 
registration in the “Interactive Mathematics with Python Programming”, the 31.86% of female 

registration in the “Python for Machine Learning, Modelling & Design” short courses and the 

drastic drop to 10.59% of female participation in the Continuum Mechanics course taught to 
Mechanical and Systems Engineering students at the University of Lagos and 12.12% of female 
participation in the EDC demonstrated the need for concerted efforts to improve female 
participation in university engineering programs.  

b. Female Representation in Project & Implementation 

Towards mainstreaming gender in the project, out of the many qualified and available mid-career 
academics in the faculty of Engineering in the University of Lagos, Dr. (Mrs.) Olayinka Adewumi 
was chosen as the Internship Programme Director of the project. Apart from her distinguished 
academic career, other considerations for choosing her as the Internship Programme Director 
include her roles as an active member of the Society of Women Engineers (SWE), which she 
joined in 2019. She is at present an officer of the Lagos Affiliate of the society and the staff adviser 
for the University of Lagos College Affiliate of the society. She therefore came in highly qualified 
as a role model to the female students as well as a dependable mentor to both the male and 
female students.  

Dr. Adewumi’s performance as Internship Programme Director was outstanding and her profile 

as a successful female engineering educator gave the students a profile to aspire to.  Miss. 
Bukunmi Shonde, one of the female students in the Continuum Mechanics course at the 
University of Lagos was outstanding in her internship programme with Tropical Naturals Limited, 
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Lagos, Nigeria. She used key knowledge obtained from the S2PAfrica mounted courses. An 
interview with her can be accessed at [20]. 

Beyond the justified appointment of Dr. (Mrs.) Adewumi as the Internship Programme Director, 
the quest for gender balance also brought in two female judges for the Engineering Design 
Competition. Dr. (Mrs.) Tolu Ajayi of the Department of Chemical Engineering of the University 
of Lagos was one of the judges and Dr. (Mrs.) Nadu Denloye, a retired ICT engineer was the 
Competition Chair. These are two distinguished female engineers whose participation as judges 
in the Engineering Design Competition helped to highlight the need for gender balance and would 
have served as encouragement for the female students. 

These efforts might not have achieved an ideal level of gender balance, but they demonstrate 
necessary gender sensitivity and highlight a quest for mainstreaming gender in the project as we 
go into the future. Sustaining these gender mainstreaming efforts is bound to have positive 
effects on the project as we seek to go into the next phase. 

Challenges & Other Achievements  
a. Partnerships 

For our design competition, the IDRC grant enabled us to secure important corporate 
partnerships/prizes in the form of cash and gifts-in-kind from leading technology companies. 
Google provided advertisement funding for the competition worth $10,000 and Autodesk 
provided a category prize for the competition. We formed individual partnerships with brilliant 
and successful Diaspora Nigerian engineers and other STEM managers and executives worldwide 
to provide mentorship, evaluation and technical/theoretical support to participants. Some of 
these partners are looking to fund winning teams to turn their ideas/prototypes into marketable 
products both for the region and exportable to the world, which encourages us to believe that 
the region’s manpower is valuable both locally and globally.  

Due to the IDRC grant, we are increasing our visibility and trust as leaders in defining the future 
of engineering education in the region. We formed organisational partnerships with the 
University of Ilorin to teach our courses using facilities externally funded by Nigerian Liquefied 
Natural Gas (NLNG). Shell Petroleum Development (SNEPCO) University Intervention Project, a 
Community Social Responsibility Project (CSR), engaged Dr. Tunde Adegbola to implement 
infrastructure to deliver engineering design training. We began a ‘Training the trainers’ scheme 

on October 26, 2019, at the Ambrose Alli University, Ekpoma, Edo State. This initiative is to train 
lecturers at the university to deliver our online courses. 

b. Challenges on Project Implementation 
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The project team was drawn from three institutions: The University of Lagos (Project Leader, 
Professor OA Fakinlede and Member, Dr. OO Adewumi), African Languages Technology Initiative, 
Ibadan (Dr O Adegbola) and National Mathematical Center, Abuja (Dr O Abiri). It was 
consequently difficult to find a home for the project. This led to the selection of the Nigerian 
Academy of Engineering, NAEng,  as a major stakeholder to function as the address of the project. 
This has the effect of requiring multiple reporting and was a burden on project implementation. 
The IDRC template was used, and we still needed to satisfy the reporting requirements from the 
Academy of Engineering as an additional requirement. 

This same problem created the problem of personnel as none of us was under employment from 
the Nigerian Academy of Engineering as envisaged in the reporting system of the IDRC. It was 
therefore necessary to improvise due to inadequacy of project facilities despite the efforts by the 
Academy to be of assistance. 

One reason for selecting the Nigerian Academy of Engineering was the hope that they would 
provide access to local education project funders such as the National Universities Commission 
(NUC), The Tertiary Education Trust Fund (TETFund) and other agencies governmental and Non-
Governmental in Nigeria. We hoped to leverage on the recognition of the NAEng to facilitate 
these contacts. Unfortunately, in the life of the project, there was a change in leadership of the 
NAEng and this created an unexpected setback for these expectations. Instead, most of the 
interaction with the new executive was spent explaining the goals of the project to them and we 
could not move on the real beneficial step of getting to the funders that could have provided the 
necessary local component of funding that we had hoped to get. 

c. Counterpart Funding 

On the project leadership side, we communicated directly with some of these institutions and 
made some feeble progress. It did not get as far as had been hoped and there was no 
counterpart funding from them. 

In contrast, we made unexpected progress with multinational corporations operating in the 
region: Google Inc., Autodesk Inc., and Cummins West Africa Inc. are examples of such companies 
that became interested in the project and provided significant funding. As the project came to a 
close, new interest is being shown in some of our findings by the National Open University of 
Nigeria, NOUN, and we are in serious discussion with them on the possible adoption of the 
Immersive Learning and Testing System (MASC) developed in the course of the project.  
Furthermore, the NUC invited the project leader to become one of the leaders in the Curriculum 
Review for Engineering in Nigerian Universities. This paved the avenue for the implementation 
of some of our findings such as the need to implement Solid modeling and simulation into the 
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undergraduate programs of engineering in Nigeria. We can therefore conclude that the earlier 
disappointments in seeking counterpart funding was not all lost as the project continues to 
engage with these organs and may still reach collaboration agreements albeit after the three-
year course of the funding regime being reported here. 

d. Covid 

Covid-19 became an issue in the middle of project implementation. From the outset, this project 
envisaged a dual mode of presentation that includes online learning with classroom delivery. 
When Covid-19 pandemic struck, the university had no choice but to encourage dual mode 
presentation. It was tailor made for us! We were ready with deliverable materials and an online 
testing method. Instead of Covid-19 becoming a challenge, it offered a way to popularize our 
work. Our MASC testing method became especially popular, and we are now working on 
upscaling it to the needs of other programs and universities beyond our own. We are also thinking 
of upstream issues as it is capable of deployment in Pre-University settings – thereby becoming 
part of the solution to nagging upstream issues. 

e. Downstream Training 

Most universities in Nigeria closed academic activities for several months as a result of the Covid 
Pandemic. This, once again provided two opportunities:  

1. Our Covid response. The fact that we had 3-D printers allowed us to create models of 
Covid masks and foray into intubation and other equipment that our students worked on. 
This was an extension of the engineering course on Continuum Mechanics that was a 
major portion of the project. In addition, we had to teach simulations and design.  

2. The Simulations and Design online course was made open to working engineers and 
became a subscribed course. This has now become one of the course offerings that we 
are sustaining through our downstream training program for graduate engineers and 
others in practice. 

The downstream program helps us to include courses beyond the university syllabuses until they 
are ready to complete their review processes and include such courses in their regular 
undergraduate programs. We are doing this with the Simulation and Design courses. More will 
follow. 

f. Arbitrary Evaluation 

One surprising problem we had to solve in the course of the project was wholly unexpected. We 
have known for a long time that one of the issues with large under-resourced is the problem of 
grading assignments and tests in a consistent manner. This problem also occurs in the grading of 
student internship reports. A narrative of a student experience in this is shown below. This 
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particular student was an Intern with the project and had been accessed by highly knowledgeable 
people to have done a good job. One of such comments is highlighted below. 

"Yes, it's really impressive work going on. The work the intern displayed was especially 
interesting. The process they used to validate the design (FEA and prototyping) was very 
thorough. Really good to see such quality work going on." - Mr Tosin Tomori, CSSNA Vice 
President of Service Operations. This was the feedback after the presentation on the pounded 
yam challenge). 
Unfortunately, this same intern was initially scored very low for both his log book and technical 
report which happened to be the lowest score in his class despite the level of work done. After 
some investigation, it was discovered that the grader did not have any prior interaction with the 
student in the oral presentation with sufficient time given for questions. Also, even though a 
grading format was used which includes grades for quality of technical content, linkage of report 
to theory and originality of report, interpretation of the format was left to the examiner which 
could be arbitrary. 

Reflection  
Our efforts to educate, motivate and equip learners to be future innovators included creating 
new/modified learning and testing tools, facilitating access to virtual and physical resources, 
providing avenues for collaboration and competition, and making critical industry connections 
and partnerships.  

We believe that our project made good steps in exploring/resolving the three problems we 
identified as factors hindering our engineering ecosystem: i.e., knowledge gaps and theory-
practice dichotomy, and developing industrial partnerships and market systems to close the 
virtuous cycle. The last issue requires a lot more work for the future. However, we believe our 
project has planted the right seeds. 

Looking ahead 

This section explains plans for ongoing funding, expansion, modification, and replication of the 
project. While we believe that we achieved our target for this grant, it has opened our eyes to 
further work that is critical for change. 

Our vision 

S2PAfrica envisions an engineering ecosystem that begins with advanced skills acquisitions 
through online (design-based) classes, formative testing (through MASC) that prepares learning 
for standard summative testing, and certifications that provide credible traces of learner 
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competencies, including scientific and academic achievements. The learning and testing process 
would include hands-on experience under the S2P virtual lab and internship programs. Learners 
would be exposed to real social/industry problems, industry thinking, and protocols.  

Finally, students within the system, who develop ideas along their learning journey, will have 
access to guidance on prototyping and how to turn their ideas into marketable products. We 
envision a kind of ‘shark tank’ for lack of a better word, where innovators can receive feedback 

from industry and other stakeholders, to guide the product development. Successful ideas will 
be scaffolded up to productization. 

The future of the ecosystem at scale 

The long-term strategy of S2PAfrica involves three pillars that help engineering graduates make 
a successful transition from undergraduate to industry. These are: S2P Academy, S2P Inspire and 
S2P Launch 

 

Fig. 9. S2P support for the engineering ecosystem 

S2P Academy: Offering a suite of online courses, classroom augmentation for both students and 
teachers to ensure that students have a strong theoretical background using virtual labs, and 
courses that teach solid modelling and simulation skills. We hope to (1) develop more online 
classes, (2) launch MASC as a product for the universal testing platform to address the testing at 
scale problem thus allowing for a better learning experience with more continuous assessment, 
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(3) offer teacher training on how to use MASC and (4) virtual labs to enrich their teaching and 
student certification 

S2P Inspire: Mentoring and guiding students to apply the knowledge to local problems and bridge 
the gap between theory and practice. We plan for (1) yearly Engineering Design Competitions 
that attract people from all over West Africa and develop more partnerships towards the 
productization of the winning ideas and (2) a curated database of industry problems as an easy 
way for industry to submit problems that are redefined as possible student projects with faculty 
mentorship. 

S2P Launch: helping entrepreneurial-minded students make the transition to the marketplace. 
The goal would be to support innovators to launch their ideas to production. We would help with 
prototyping, providing access to both virtual prototyping and physical rapid prototyping tools, 
training, and a manufacturing supply chain for productization. 

Revenue and Resources 

A hybrid revenue stream of grants, government sponsorship and commercialization of the online 
learning platform. 

Media 

We believe that S2PAfrica has a role to play in media engagement and public education. Our 
successful info sessions showed that there is a lot we can do to publicize and grow our work. 

During the grant period, we found that talking to the right people engendered a lot of excited 
responses and conversation around our work and its benefits to our society.  

Thus, a good media program will allow us to reach important stakeholders (such as learners, 
educators, funders, media, governments, etc.) and get them on board in the right places. 

Background: We initially designed our info sessions to communicate information about our 
engineering design competition. However, it quickly became a key publicity facility for attendees 
to discover what S2PAfrica is doing to tackle the education crisis in the region. Thus, we realized 
that there is an opportunity to reach a much wider audience, to exchange ideas with people 
outside the S2PAfrica core and ensure their continued interest in S2PAfrica initiatives. 

Ideas: Our experience has led us to explore the following avenues for outreach. 

● Info Sessions: We plan to repackage the competition Info Session to develop a new 
template for regular interactions with a wider audience about S2PAfrica initiatives around 
education and social development. 
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● S2P Publications: S2PAfrica can provide industry intelligence around STEM innovations 
using deep technical information beyond anecdotal treatment. Through regular 
newsletters, monologs, monographs, television appearances, newspaper articles and all 
other such mediums, we can keep the conversations around STEM issues fresh. 

● One-day STEM for Journalists training: A STEM for journalists’ program would give 
journalists a greater understanding of what the issues are and help them report with more 
clarity and confidence. As mentioned above, television and radio stations in the region 
often do not adequately engage STEM issues due to a lack of deep understanding. These 
programs will be designed to make journalists more adept at analyzing technologies 
proposed by innovators and directing public responses to them. We hope to provide 
practical tools that help journalists know which questions to ask, and how to write about 
current events from a credible angle. Such partnerships with traditional media can help 
S2PAfrica build solid relationships based on mutual understanding and trust. 

Summary: We believe that a strong media platform can help educate and promote STEM in the 
region. We envision that S2PAfrica can build the kind of profile that makes us the go-to for all 
STEM-related issues. Thus, the public, media, government, security authorities, etc., can have 
useful information to better understand any situation related to STEM impacting the region. 
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