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Modular competence-based training in 
radiation protection for unsealed sources:

combining e-learning, active learning and 

continuing professional development 
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Special thanks to the driving force 
behind this work!
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Institut de Radiophysique – IRA /CHUV:

• +50 years of experience

• Service, research and teaching

• Our trainers are field experts

• Coordinated by a trained pedagogical 

expert ()

• Limitations : our personnel, instruments 

and infrastructures are shared with 

routine activities
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Source: adapted from https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf

RP training in Switzerland – legal framework
Swiss Federal Constitution

Radiation Protection Act (law)

Radiation Protection Ordinance

Ordinance on Fees Charged in the Field of 
Radiation Protection

Ordinance 
on iodine 

tablets

Ordinance 
on X-rays 

(OrX)

Ordinance on 
RP training

Dosimetry 
ordinance

Ordinance on the 
use of sealed 

radioactive sources 
in medicine 

(OSRM) 

Ordinance on the 
use of radioactive 

materials

Ordinance on 
accelerators 

(OrAc)

Ordinance on radioactive waste subject to 
mandatory delivery

Parliament

Federal 
council

Federal 
department of 
home affairs

Federal office 
of public health

Installations

https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf
https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf
https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf
https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf
https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf
https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf
https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf
https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf
https://www.bag.admin.ch/dam/fr/sd-web/YY8teTp2P-LP/verordnungsstruktur-strahlenschutzrecht-fr.pdf


4

RP training in
Switzerland

• most of people get RP training in 

addition to their initial education

• training objectives are defined in 

a dedicated ordinance

• each training centres develops 

the course, and then applies for a 

certification.

Source: https://www.chuv.ch/fr/ira/ira-home/formation-en-radioprotection/fomations-initiales/i1   
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• Only one term is used in the legislation:
• Strahlenschutz-Sachverständige

• Experts en radioprotection

• Periti in radioprotezione

• Radiological protection experts

• No formal distinction between RP experts (RPE) or RP officers (RPO).

• In terms of competences, the training is comparable to that of RPOs, but

• It is very specialized and detailed, according to their domain of expertise

• They can be granted legal responsibilities (i.e. may be officially designated on a licence)

• Their position can evolve according to their responsibilities (local operational vs. broader and advisory)
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RP training in Switzerland : officer / expert / competent person?

Radiological Protection Ordinance, Art 2 : radiological protection experts means experts, as specified in Article 16 of the RPA, who have the knowledge, training and experience in
radiological protection needed to ensure the effective protection of people and the environment; experts are responsible for implementation of the legal requirements in internal
radiological protection directives and for monitoring compliance within the enterprise.



• Medical activities for physicians, dentists, chiropractors, and veterinarians

• Activities in the medical field (excluding physicians, dentists, chiropractors, and 
veterinarians) and in the medical industry

• Activities in the field of nuclear facilities

• Activities involving emergency situations, exposure, and management of radiations

• Activities in the fields of industry, crafts, education, research, and transport
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RP training in Switzerland 
Structured according to professional categories

Challenge: suitable for different professional backgrounds



Field of application
# of initial 
teaching 

units

frequency 
of required 
continuing 
education

# teaching 
units of 

continuing 
education

continuing 
education 

recognition 
obligation

I 1 - RPOs in the use of unsealed radioactive materials in B/C 
work areas

80 5 y 16 yes

I 2 - RPOs in the use of unsealed radioactive materials posing a 
low hazard

24 5 y 8 no

I 3 - RPOs for equipment analysis 40 5 y 8 yes

I 4 - RPOs in the use of sealed radioactive sources and facilities 
without full or partial shielding

24 5 y 8 no

I 5 - RPOs in the trade and shipment of radioactive sources 24 5 y 8 no

I 6 - RPOs for checking for the presence of radioactive materials 24 5 y 8 no

I 7 - RPOs in the use of facilities without full or partial shielding 16 5 y 8 no
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RP training in Switzerland : initial and continuing traning
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RP training in Switzerland 
Competences
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RP training in Switzerland 
Content
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Modular
competence-based
training in RP



X-rays sealed sources unsealed sources

basis module

radioactive waste management module

techniques and 
radiological examination 

module

handling of unsealed 
sources module

expert module

transport of radioactive goods

unsealed radioactive 
sources - supplementary 

expertise module

EX
P

ER
T

U
SE

R

E-learning «basics of radiophysics» module

ALL THE MODULES = I 1 - RPOs in the use of unsealed radioactive materials in B/C work areas



• Each module is associated with clear and predefined learning 
objectives (according to Bloom’s taxonomy).

• These are defined by the Institute, translating the requirements set in 
the Swiss Ordinance on RP training. 

• Each module is made of different sub-modules (building blocks):
• these are combined to create a coherent and self-standing traning

• according to the required competences (defined in the Swiss regulation).

12

Modular competence-based training in RP

Source: https://commons.wikimedia.org/wiki/File:Bloom%27s_Taxonomy_2.svg   

competence-based
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Modular competence-based training in RP

Source: https://commons.wikimedia.org/wiki/File:Bloom%27s_Taxonomy_2.svg   

competence-based
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Evolution of learning objective among sub-modules: practical example
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Modular competence-based training in RP

Dosimetry : level 1 Dosimetry : level 2 Dosimetry : level 3 Dosimetry : level 4

Appears 
in

basis module
handling of unsealed 

sources module
expert module

unsealed radioactive sources 
- supplementary module

Learning 
objectives

Differentiate between 
dosimetric quantities: 
absorbed, equivalent, 
and effective dose

List the operational 
quantities Hp(10), 
Hp(0.07), Hp(3)

Explain methods for 
external exposure 
monitoring (whole body, 
extremities, eye lens)

Explain committed and 
total effective dose

Explain monitoring of 
internal exposure and 
radioactive intake

Cite the Swiss 
regulation on internal 
monitoring and 
describe its main points

Assess employees’ 
external radiation 
exposure within the 
company

Identify occupationally 
exposed workers

Organize and oversee 
individual dosimetry

Interpret dosimetry 
reports

Assess internal radiation 
exposure of staff

Identify workers requiring 
internal monitoring

Manage internal monitoring

Explain incorporation 
measurement and 
assumptions

Explain how committed dose 
is computed
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Training modalities: e-learning and in-person

Source: https://www.chuv.ch/fr/ira/ira-home/formation-en-radioprotection/fomations-initiales/i1   
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• Prerequisite to follow the in-person training.

• Online (24/7), participants can follow at their own pace.

• Covers the basics of radiation physics, ensuring a common baseline for the participants:
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e-learning

it covers it features

Introduction to ionizing radiation theoretical concepts

Effects of radiations - basics of radiation biology audio explanations

Exposure of the Swiss population to ionizing radiation quizzes and exercises

Working sectors : supervised vs. controlled areas pop-ups for additional reading
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In-person 
training:
a combination of
pedagogical 
methods

Source: https://www.chuv.ch/fr/ira/ira-home/formation-en-radioprotection/fomations-initiales/ma5
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In-person : combination of pedagogical methods
• Each sub-module features different pedagogical methods, including:

• Guided exercises (individual and group)

Source: https://www.chuv.ch/fr/ira/ira-home/formation-en-radioprotection/fomations-initiales/mp18

more engaging for legal 
and regulatory aspects !



• Each sub-module features different pedagogical methods, including:
• Guided exercises (individual and group) 

• Theoretical lectures
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In-person : combination of pedagogical methods

Source: https://www.chuv.ch/fr/ira/ira-home/formation-en-radioprotection/fomations-initiales/mp18



• Each sub-module features different pedagogical methods, including:
• Guided exercises (individual and group) 

• Theoretical lectures

• Case studies
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In-person : combination of pedagogical methods

Source: https://www.chuv.ch/fr/ira/ira-home/formation-en-radioprotection/fomations-initiales/i15



• Each sub-module features different pedagogical methods, including:
• Guided exercises (individual and group) 

• Theoretical lectures

• Case studies

• Practical laboratory sessions
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In-person : combination of pedagogical methods

Source: https://eformation.chuv.ch/pluginfile.php/45223/course/overviewfiles/Examens%20de%20radioscopie_53107_23_DRM_IRA_Site_internet_institut_radiophysique_Cours_radioprotection_266.jpg
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Examination - practical part
Sort a typical lab situation (in a controlled area)

• 17 minutes/participant

• score based on objective assessment grid

• limit bias and homogenize inter-examinator grading 

low activity sources
embedded in epoxy resin

(= sealed)



15 questions of type A

15 questions of type K’

Examination - written part 
2 hours (max)

Minimum
passing score

(both practical and written)

= 66%



•  Modular competence-based training in RP has proven to be:

• effective and entertaining for participants

• efficient for trainers

• Possibility to leverage / reuse the material for other continuous training

• Combination of e-learning and in-person approach

• complementary

• but even if no longer a full 2-week course, it can still be dense for participants

• Future challenges : new infrastructures
26

Modular competence-based training in RP
Conclusion
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