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SUMMARY



Education is a right of every individual

One definition is : Education is the process of facilitating learning, 

or the acquisition of knowledge, skills, values, beliefs, and habits

Training an be referred to teaching that enhances people’s knowledge, skill, capability and 
productivity in a specific or certain area for fulfilling mainly professional demands. It is a 
continuous effort designed to improve employee competency and organizational performance

WHAT IS EDUCATION? WHAT IS TRAINING? 

“Education is a human right with immense power to transform. 

On its foundation rest the cornerstones of freedom, democracy 

and sustainable human development.” 

Kofi Anan, former U.N. Secretary-

General, Nobel Laureate, 2001

https://en.wikipedia.org/wiki/Learning
https://en.wikipedia.org/wiki/Knowledge
https://en.wikipedia.org/wiki/Skill
https://en.wikipedia.org/wiki/Value_(ethics)
https://en.wikipedia.org/wiki/Belief
https://en.wikipedia.org/wiki/Habit


Global context for science & technology

❖ The UN 2030 Agenda for Sustainable Development positioned Science, Technology
and Innovation (STI) as key means of implementation of the SDGs.

❖ Most countries have national STI policies and strategies which vary in their emphasis
on objectives and priorities but some common challenges, include lack of capacity to
implement STI policies, political leadership , gender disparity in the field of STI,
investment in human capital for continuous re-skilling

❖ In 2014, the AU adopted a 10-year STI Strategy for Africa (STISA-2024) which places
STI as key for Africa’s socio-economic development and growth (requires that
Member States continue to expand the availability of quality post-graduate
education, and in particular programmes leading to doctoral qualifications.

❖ The GLOBAL SUSTAINABLE DEVELOPMENT REPORT 2019 highlights four levers of
change – governance, economy and finance, individual and collective action, and
science and technology
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WHAT DO INUCLEAR SCIENCE & TECHNOLOGY AND R&D INCLUDE ?
SCIENCE
Radiation, Radiation Detection, Protecting Against Exposure, Biological Effects, 
Isotopes, Nuclear Fission, Nuclear Fusion
TECHNOLOGY

Propulsion, Medical Radioisotopes, Fusion Progress, Reactors,Next Generation 
of Reactors, Transporting Nuclear Waste

R&D IN NUCLEAR SCIENCE & TECHNOLOGY
Research capability and technical expertise in the area of nuclear science are
needed to maintain a high level of performance and safety of present nuclear
installations. R&D helps to obtain new knowledge that it might use to create
new technology, products, services, or systems:
• developing future-generation nuclear power programmes (designing and

developing advanced reactors and fuel cycles, reactor physics and systems behaviour,
etc.

• entering a new era of precision, effectiveness and safety in technology and
computing, radiation therapy thanks to progress in physics

• new technologies in academic curricula notably in medicine (Curriculum
for nuclear medicine training, including CT and molecular imaging due to
The Evolution of Diagnostic Imaging form anatomic (plain films, CT ) to Molecular (PET,
SPECT, etc.)

WHY ARE EDUCATION & TRAINING AND R&D IN 
NUCLEAR SCIENCE & TECHNOLOGY IMPORTANT?

http://nuclearconnect.org/know-nuclear/science/radiation
http://nuclearconnect.org/know-nuclear/science/radiation-detection
http://nuclearconnect.org/know-nuclear/science/protecting
http://nuclearconnect.org/know-nuclear/science/biological-effects
http://nuclearconnect.org/know-nuclear/science/isotopes
http://nuclearconnect.org/know-nuclear/science/nuclear-fission
http://nuclearconnect.org/know-nuclear/science/nuclear-fusion
http://nuclearconnect.org/know-nuclear/technology/propulsion
http://nuclearconnect.org/know-nuclear/technology/medical-radioisotopes
http://nuclearconnect.org/know-nuclear/technology/fusion-progress
http://nuclearconnect.org/know-nuclear/technology/reactors
http://nuclearconnect.org/know-nuclear/technology/the-next-generation-of-reactors
http://nuclearconnect.org/know-nuclear/technology/nuclear-waste


❑ diagnosis, treatment and care of cancer
❑ Supply of radioisotopes (Safari NTP in South Africa).
❑ Control insect populations via the Sterile Insect Technique (SIT): According to the

IAEA, the presence of the tsetse fly prevents profitable livestock farming in
almost two-thirds of sub-Saharan Africa, resulting in economic losses of $4 billion
per year.

❑ Plant breeding : some 3200 new crop varieties have been developed in this
way. In Mali, irradiation of sorghum and rice seeds has produced more productive
and marketable varieties. In Namibia, mutation breeding has produced seeds of
the country’s most important crops – cowpea, sorghum, and pearl millet – that
have yields increased by 10-20%

❑ Food irradiation: some 25-30% of food harvested is lost as a result of spoilage
before it can be consumed. This problem is particularly prevalent in hot, humid
countries.

❑ Water resources resources management: the use of environmental tracers and
isotope hydrology techniques help to characterise ground and surface water
resources
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Many and diverse applications that are fundamental to our daily life:
medicine, electricity, industry, hydrology, agriculture and food, art, science,
space exploration, etc.

https://www.iaea.org/technicalcooperation/documents/Factsheets/archive/tsetse2.pdf
http://mvd.iaea.org/
http://www.iaea.org/inis/collection/NCLCollectionStore/_Public/34/028/34028286.pdf
http://www-naweb.iaea.org/nafa/news/2016-plant-mutation-breeding-namibia.html


❑ There are numerous non-power uses of nuclear technology that contribute to fulfilment of human 'needs’,
Mankind now enjoys many benefits from nuclear-related technology in areas: provision of nuclear
medicine, helping to control the spread of infectious diseases, and securing reliable supplies of clean
water, sanitation and food
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Examples of the contribution of non-power technologies to the SDGs (World Nuclear Association: 

Nuclear Energy and Sustainable Development update April 2020



WHY ARE EDUCATION & TRAINING IN NUCLEAR SCIENCE 
& TECHNOLOGY IMPORTANT?

❑The use of nuclear energy is likely to expand: In its World Energy
Outlook 2020, the International Energy Agency OECD publishes an
‘Sustainable Development Scenario’ in which for the decarbonization
scenario: electricity generation from nuclear increases by almost 55% by
2040
❑About 30 countries (12 in Africa) are considering, planning or starting
nuclear power programmes (World Nuclear Association: Emerging Nuclear

Energy Countries update November 2020).
Ex in Africa : Egypt (Contracts signed);  Nigeria, Kenya, 
Morocco, Algeria, Ghana, Rwanda, Ethiopia (Developing
plans); Discussion as policy option ( Namibia, Libya, Tunisia, 
Sudan)

❑The nuclear sector also continues to face public unease about safety
and security, so Governments must consider the implications of
widespread, increased use of nuclear energy for global governance of
nuclear safety, security and nonproliferation (THE FUTURE OF NUCLEAR ENERGY TO

2030 AND ITS IMPLICATIONS FOR SAFETY, SECURITY AND NONPROLIFERATION Part 1 – The Future of
Nuclear Energy to 2030

https://www.world-nuclear.org/information-library/country-profiles/countries-a-f.aspx
https://www.world-nuclear.org/info/Country-Profiles/Countries-G-N/Namibia/
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Examples of the contribution of non-power technologies to the SDGs (World Nuclear Association: 

Nuclear Energy and Sustainable Development update April 2020

A country which plans a nuclear power programme or using nuclear
technologies should provide:

• qualified personnel for performing the essential activities,
including those required for the technology transfer
(Challenges for many developing countries: an insufficient number
of qualified personnel)

• The infrastructure for education and training: universities, 
nuclear training centres, nuclear research centres, and 
industry and government organizations (Challenges for many 
developing countries: limitations on the resources and capabilities 
of universities, training institutions, or industries in providing the 
required scope). 

Education and training should be an integral part of 
the national planning for nuclear power. 

Education in nuclear science and technology for 

both power and non-power applications is 

relevant for almost all countries. 



WHY ARE EDUCATION & TRAINING IN NUCLEAR SCIENCE 
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people requiring nuclear awareness to work 
in the industry (e.g. electricians, mechanics, 

and other crafts and support personnel).

people with formal education 
and training in a relevant (non-
nuclear) area (e.g. mechanical, 

electrical, civil engineering, 
systems);

people with a 

specialised formal 

education in nuclear subjects 

(e.g. nuclear engineering, 

radiochemistry, radiological

protection, etc.);

EDUCATION

TRAINING

NUCLEAR EDUCATION AND TRAINING: FROM CONCERN TO CAPABILITY, ISBN 978-
92-64-17637-9, © OECD 2012

❑ From the base to the tip, the acquisition of competencies shifts from
training focused on a particular job, task or set of tasks, towards education

❑ Nuclear professionals at the top of the pyramid are crucially important for
the research, development and design leading to the safe operation of
nuclear installations.

Pyramid of competences



There are a number of career Options

❑ Nuclear science is comprised in a variety of career fields: 
• Nuclear engineers (required to have a bachelor's degree),
• Nuclear physicists (doctoral degree) 
• Nuclear medicine physicians (Ph.D. and may need to 

complete medical school training as well)
• Radiochemists, radiopharmacists

❑ There is also a need for a number of individuals with practical
experience in such areas as economics, energy planning,
administration, and public acceptance issues, etc.
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CHALLENGES IN EDUCATION & TRAINING AND R&D
IN NUCLEAR SCIENCE & TECHNOLOGY

Some critical challenges:
❑ fewer students getting attracted to Science, Technology, Engineering

and Mathematics (STEM) in general and nuclear science and
technology (NST) in particular;

❑ Insufficiency of infrastructure for practical training. Education in
nuclear science involves a great deal of training in research and
laboratory practices.

❑ OECD 2000 report on the study “Nuclear Education and Training: Cause 
for Concern?” found that nuclear education and training is decreasing:

• The decreasing number of students taking nuclear 
subjects. 
• The lack of young faculty members to replace ageing and
retiring faculty members. 
• Ageing research facilities, which are being closed and not 
replaced. 
• The significant fraction of nuclear graduates not 
entering the nuclear industry



CHALLENGES IN EDUCATION & TRAINING AND R&D
IN NUCLEAR SCIENCE & TECHNOLOGY

Some critical challenges:

❑ Access, quality, and equity of education systems in developing
countries, particularly in Africa despite the UN SDGs goals: Goal No 4
"Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all", and Goal No 5 "Achieve gender equality
and empower all women and girls”.

❑ Too many students lack of motivation as they continue to be educated
in the same way as they were in the past

❑ The efficiency of the past education methods is questioned (20th
century education is based in compliance and conformity to do well in a
professional environment and to hold a job for decades or the entire working

life) by the way today’s students think and live in a rapid changing
world with the easy access to all information through different tools



CHALLENGES IN EDUCATION & TRAINING AND R&D
IN NUCLEAR SCIENCE & TECHNOLOGY

Some critical challenges:

❑ The environment for nuclear education is changing. Teaching methods
and techniques have evolved and understanding the current
tendencies and changing context of nuclear education is important

❑ What type of students in 21st century? How can we
understand the emerging generations and their learning
habits?

Mobile : Interact through technology , mobile in terms jobs and 
homes they will live in
Global: globally connected and are most likely the generation to 
work in multiple countries. 
Digital: have had technology like smartphones, iPads, smartboards 
and other devices available throughout most of their schooling. 
Visual: Communicating with symbols and pictures

Need to adapt education strategies and approaches to
today’s generation students to make them more resilient in a
changing world.



Some critical challenges:

❑ Adapting learning strategies to 2 generations that
have grown up with advanced technology in their
homes and classrooms:

•Generation Z – born between 1995 and
2009 –truly the first digital pioneers, in that
they cannot remember a time when they
were not Wi-Fi connected.
•Generation Alpha – born since 2010 – they
are younger than smartphones, the iPad, 3D
television, Instagram.

The Bloom’s taxonomy that provides a framework for
designing effective training programs was revised in
2001 to make it a better fit for training techniques in
the 21st century

Partnership for 21st century skills has developed a vision
for learning known as the Framework for 21st Century
Learning that describes the skills, knowledge and expertise
students must master to succeed in work and life : .
The“21st century student outcomes”

“21st century student outcomes and support 
systems” 
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Some critical challenges:

❑ Limited resources to get efficiency of R&D programmes

❑ Over 60 per cent of total scientific literature and most research and
development are carried out in high-income countries. Facilitating
multidirectional science and technology transfers from North to
South and from South to North and through South-South
collaborations will contribute to better aligning progress and
innovation trajectories to meet the needs of the 2030 Agenda

CHALLENGES IN EDUCATION & TRAINING AND 
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Innovative strategies

OPPORTUNITIES IN EDUCATION & TRAINING 
AND R&D IN NUCLEAR SCIENCE & 
TECHNOLOGY

❑ Experts at the NEA have defined four specific skills that are among
the most important elements in this new recipe for success. Known
as the “Four Cs”: critical thinking and problem solving,
communication, collaboration and creativity

❑ A new multimedia educational programme (NUCLEANDO) which
aims to encourage around 250 000 young students throughout the
Latin America and Caribbean region to engage in nuclear and
nuclear-related disciplines by 2021 (IAEA TC project RLA0057,
‘Enhancing Nuclear Education, Training, Outreach and Knowledge
Management’

❑ Education Provision through Virtual and Remote Labs (Go-LabAfrica
is deploying and contextually engaging digital STEM educative
content in Africa).Virtual and remote labs reduce the costs associated
with conventional hands-on labs due to their required equipment,
space, and maintenance staff [Computers & Education, vol. 87, pp.
218–237, 2015]

❑ Mentorship Camps to Unlock the Potential of Girls in Science
Technology, Engineering and Mathematics (STEM): The UNESCO
STEM Mentorship Camps are organized with the aim of inspiring
secondary school girls to embrace STEM subjects

https://pdf4pro.com/fullscreen/an-educator-s-guide-to-the-four-cs-nea-org-39c8.html


OPPORTUNITIES IN EDUCATION & TRAINING 
AND R&D IN NUCLEAR SCIENCE & 
TECHNOLOGY

Regional initiatives and networking
❑ The African Regional Cooperative Agreement for Research, Development and Training related to
Nuclear Science and Technology (AFRA)
❑ Forum of Nuclear Regulatory body in Africa

International cooperation and networking
❑ AIEA assistance in education and training (projects, CRPs, e-learning program)
❑ INSEN
❑ NSScs
❑ WIN 
❑ EU Centers of excellency
❑ International Youth Nuclear Congress (IYNC)

Funding opportunities:
❑ The Euratom Framework Programme consists of co-funding and co-ordinating “research and 

training” activities in the form of multipartner contracts involving industry, utilities, regulatory 
authorities, research organisations, and universities across Member States of the European 
Union (EU)

❑ The European Community Action Scheme for the Mobility of University Students (ERASMUS)
❑ The Marie Curie Fellowships



Nuclear education 

❑ Provide attractive and adaptative educational programmes.
❑ Early introduction of nuclear science to improve student

perception which is an important factor contributing to low
enrolment

❑ Industry, research institutes and universities need to join
efforts to encourage the younger generation to come into the
field.

❑ Develop collaboration at regional and international levels in
nuclear education and training, and provide a mechanism for
sharing best practices between countries.

❑ Actively promote gender equality in science and engineering
Nuclear training 

❑ Encourage on-the-job learning
❑ Encourage mentoring schemes
❑ Provide training programs to meet specific needs.

SOME IDEAS FOR IMPROVING EDUCATION & 
TRAINING AND R&D IN NUCLEAR SCIENCE & 

TECHNOLOGY



R&D

❑ Collaborations between industry and academia to keep the academic
subjects relevant to problems encountered in industry

❑ To establish or to enhance co-operative research between industry and
universities.

❑ To allow staff with industrial experience to teach some university courses
❑ Provide scholarships from industry and internships to students
❑ Encouraging and facilitating international co-operation and co-ordination to

avoid duplication of effort and making the most effective use of limited

SOME IDEAS FOR IMPROVING EDUCATION & TRAINING 
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OURQUOI FAUT IL CONTRÔLER ET



❑ The future growth of nuclear energy dependent strongly on the synergy
of decisions by many stakeholders like governments, education and
training institutions, the nuclear industry,, private and institutional
investors, the general public, etc.

❑ Clear nuclear policy and strategy is needed in many countries and even
at regional level in Africa



Thank you for your 
attention


