Radiation protection training for
master students :
S 1 — From formulation of competences
UTERP [ to design of learning activities and
evaluation of the learning outcomes

E Nucleair Technologisch Centrum

Prof dr Sonja Schreurs, Ing Wim Eerdekens, Wouter Schroeyers

7-9 July 2026
sonja.schreurs@uhasselt.be



content

Part 1 : general context from QA to
constructive alignment in practical
competence building at uhasselt

Part 2 : example for applied
radiochemistry master course

Part 3 : short exercise using Al
support starting from RPE roles



Quality
assurance
of an

educational
program

At all levels
 From institution to program and
individual course
With internal and external
stakeholders
- Professors, students, alumni,
workfield and experts
Continuous monitoring and adjustment
Educational policy : institutional
strategic plan and program strategic plan
* Innovative education

« Competences are built
throughout a curriculum,
repeated but at different levels




Competency
based education

Assessment
How are knowledge
and abilities measured?

Constructive alignment

Learning objectives
What should the student
know or be able to do?

Learning activities
How does the student
reach the final level?



Societal and regulatory needs, professional roles

Define core competences and sub-competences

Mapping across the courses of a curriculum/module/...: matrix

Constructive ®

Develop learning activities : teach as you preach, by competent teachers

alignment :

Ste p S Evaluation criteria related to activity and competence level

Continuous quality improvement and adjustment to new challenges
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Master students industrial
engineering in nuclear

Aim of this technology

competent to work as
future RPEs

presentation




Radiation
Protection in EU
outlined in the

Council Directive
2013/59/Euratom
(BSSD)

”

Defines role of RPE -

an individual or a group of
individuals having the knowledge,
training, and experience needed

to give radiation protection
advice

whose competence to do so is
recognised by the Competent
Authority

N\



NT educational
program starts
at 2Ba sem 2

Bachelor programs

universal 12 core elements
model for the profile of an
industrial engineer (end
competences)

divided in sub-competences
and related to the learning
domains for specific
programs like NT

The levelisincreased in a
learning path or learning
domain of courses which are
connected.

ENGINEERING TECHNOLOGY

12 Core Elements

PROBLEM OR QUESTION

8 Critical
reflection

2 Understanding, insight
Why

Initiating & 4 Acquiring data () 5 Analyzing (-> 6 Solving & ’/) 7 Implementing & q
= 3 Planning Measuring, looking up, Diagromming, deconstructing Designing Opemﬁonulizing
collecting information and logically organizing Selecting, modeling, Proctically executing, rolling out
applying calculation methods

|

Creating innovative solutions

Communicating
Consulting/meeting,
negotiating, presenting,
writing and visualizing

12

qu

Research J | Entrepreneurship
Academic profile
T Domain-specific T
Context = learning domains
l General l

Collaborating
Taking responsibility,
fulfilling a team role,
leading

Stakeholder Awareness

Engineering mindset

General academic and specific professional mindset: Ori
inquisiti h

realism and efficiency

) s, POV '’
stress resistance, integrity, task-f

ion toward lifelong learning,
h (in design), curiosity (about technology),
lution-oriented, ion to inability,

1)
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social responsibility

Acting with international orientation &

Acting (and) thinking in a socially, ethically, ecologically and
ergonomically responsible manner within an international context

The engineering technology progrom is a joint progrom
of UHosselt and KU Leuven



Master: broadens
and deepens KSA in
Nuclear technology

* 4 End competences +
1extra specialization

e The core elements are
still linked in the sub-
competences

* Matrix mapping of sub-
competences to
individual courses
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EC1 - Professioneel denken x X x x x X x X x x x x x x x
en handelen
DC8 - Kritisch reflecteren X X X X X X X X X X X
DCY - Communiceren X X X X X X X X X X X X X X
DC10 - Samenwerken X X X X X X X
DC11 - Internﬁltlonaa\ en X % % X X % X X %
maatschappelijk
DC12 - Ingenieursattitude X X X X X X X X X X X X X X
EC2 - Onderzoeken en
innoveren binnen X X X X X X X
multidisciplinair project
DC1 - Kennis bezitten X X X X X X X
DC2 - Begrijpen X X X X X X X
DC3 - Initieren en plannen X X X X X X
DC4 - Data verwerven X X X X X X
DC5 - Analyseren X X X X X X X
DC6 - Oplossen en ontwerpen X X X X
DC7 - .Implgmenteren en X X ¥ X x X
operationaliseren
DC8 - Kritisch reflecteren X X X X
EC3 - Deskundigheid in
stralingsbescherming en X X X
stralingshygiéne
DC1 - Kennis bezitten X X X
DC2 - Begrijpen X X X
DC3 - Initigren en plannen X x X
DC4 - Data verwerven X X X
DCS - Analyseren X x X
DC6 - Oplossen en ontwerpen X X
DC7 - .Implgmenteren en X X X
operationaliseren
DC8 - Kritisch reflecteren X X
EC4 - Deskundigheid in
nucleair technologische X X X X X X X
domeinen
DC1 - Kennis bezitten X X X X X X
DC2 - Begrijpen X X X X X X
DC3 - Initigren en plannen X X X X X X
DC4 - Data verwerven X X X X X
DCS - Analyseren X X X X X X
DC6 - Oplossen en ontwerpen X X X X X
DC7 - Implementeren en x X X x X
operationaliseren
DC8 - Kritisch reflecteren X X X X X X




End competences UHasselt: Master NT

Small number (4+1) : integrating knowledge - skills - attitudes

EC1 - The Master of Industrial Sciences: Nuclear Technology is able to think and actin one's own professional
way -- with an appropriate engineering attitude and with continuous attention to one's own training -- adequately
communicate, collaborate effectively, and take into account the economic, ethical, social and/or economic or
international context and is aware of the impact on the environment.

EC2 - The Master of Industrial Sciences: Nuclear Technology masters a set of nuclear techniques and
technologies and can creatively conceive, plan and implement them as an integrated part of a methodologically
and project-based sequence of actions within a multidisciplinary project with an important research and /or
innovation component.

ECS3 - The Master of Industrial Sciences: Nuclear Technology has advanced application-oriented expertise in
radiation protection and radiation hygiene.

EC4 - The Master of Industrial Sciences: Nuclear Technology has acquired specialized and in-depth knowledge,
understanding and skills in nuclear technological domains such as reactor technology, nuclear physics,
radiochemistry, nuclear measurements, nuclear electronics and nuclear software applications of signal
processing algorithms and systems.

ECS5 - The Master of Industrial Sciences: Nuclear Technology (main subject "Nuclear and Medical"), has acquired
specialized and in-depth knowledge, insight and skills in medical nuclear domains such as medical dosimetry,
application of radiation in medicine, technology of radiology and radiotherapy.

ECG6 - The Master of Industrial Sciences: Nuclear Technology (main subject "Environment") has acquired
specialized and in-depth knowledge, insight and skills in environmental technology domains such as
environmental analysis, the approach and prevention of environmental problems, environmental process
technology, environmental regulation and sustainable materials and energy management.

10



Why defining evaluation criteria
alongside end competences?

» Support the quality of evaluation within constructive
alignment

v between assessment and learning activity

v between assessment and learning outcomes
(sub-competences of a course linked to the
learning domain)

»  translation using active verbs and outcomes
(blooms taxonomy!)

» Help to evaluate
* Objectively
* Reliable
* Transparent (ECTS fiche-studyguide)

Verb table helps to formulate criteria which can be
quantified

Bloom's Taxonomy

g Produce new or original work

Justify a stand or decision
evaluate appraise, argue, defend, judge, select, support, value, critique, weigh

Draw connections among ideas
differentiate, organize, relate, compare, contrast, distinguish, examine,
experiment, question, test

Use information in new situations

execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch

Explain ideas or concepts
understand mm discuss, explain, identify, locate, recognize,

Center for Teaching. (n.d.). Retrioved August 22, 2016, from hitps./icft.vanderbilt.eduw/guides-sub-pages/blooms-taxonomy/
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Verbs tables related to levels of Bloom Taxonomy
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Whereis. . ? will you state or interpret in your cwn ‘What other way would you plan to _..? What evidence can you find _.7? (maxirmise)._.? How could you determine...?
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Bloom’s Taxonomy: Teacher Planning Kit what facts can you compile...? port the view...?
_ Can you construct a maodel that would How would you justify._.?
change 7 Wwhat data was used to make the conclu-

Can vou think of an orizinal wav for the _#  sion_?



Applied Radiochemistry

=
Studyguide :

complete description
of course

contract with the
student

5 ECTS sem 2 master

1 ECTS : introduction to LSC,
lab waste management and
tracers

4 ECTS : Practical sessions
(40h)

v/

Attendance is obliged

@R

Evaluation

20% written exam with MCQ
and open questions

80% permanent evaluation :
lab work, lab report, lab
attitude

13



Learning objectives
What should the student

Knoy

W Of

be

- ¥ s ey e/
aIe L0 QO

End Competence 1 - The Master of Industrial
Sciences: Nuclear technology is able to think and
actin one's own professional way -- with an
appropriate engineering attitude and with
continuous attention to one's own traininrg --
adequately communicate, collaborate effectively,
and take into account the economic, ethical, social
and/or international context and is aware of the
Impact on the environment.

End Competence 4 - The Master of Industrial
Sciences: Nuclear Technology has acquired
specialized and in-depth knowledge,
understanding and skills in nuclear technological
domains such as reactor technology, nuclear
physics, radiochemistry, nuclear measurements,
nuclear electronics and nuclear software
applications of signal processing algorithms and
systems.

14



\
Learning activities
. — How does the student
reach the final level?

* Through ,
students come into contact with the
latest technologies in the field of
radioactive waste management.

on detection of
radioactive sources, preparation of
radioactive tracers, quantitative
analyses on/with radionuclides,
determination and removal
radioactive contamination,
statistically processing of

*Ina is carried out
involving the collection of information
regarding a specific analysis: writing a
laboratory procedure (experiment,
waste management, and analysis) and

measurement results, performing the analysis to evaluate the

manipulation, waste management developed material.

produced during the laboratory.



Assessment o
How are knowledge g" -
and abilities measured?

Sub EC: The student possesses oral and written
(graphical) communication skills.

Evaluation Criteria:

1. The studentis able to write a correct and
complete lab report of the practica: fully describe
the performed test, display analysis results with
correct units, significant figures, and any margin of
error, complete presentation of calculations and
W, results and interpretation and conclusion.

2. During the theory test, the student can formulate
his answers in a structured, fluent and correct
manner. Level 2

A
£
£

Produce new or original work

Ae Design, assemble, construct, conjectun

evaluate

N
A
analyze

Justify a stand or decisio|
appraise, argue, defend, judge,.

Draw connections a
%) differentiate, organize, re
oxperiment. question, tes

A

Use informati

16



Assessment 0
How are knowledge g*’ -_
and abilities measured?

Sub-EC: The student can function
constructively and responsibly as a
member of a (multidisciplinary) team.

Evaluation Criteria:

4. He/she can collaborate constructively
in a group and take responsibility for the
elaboration, execution of tasks and safety
regulations. Level 3-5

=> labs attitude

. Produce new or original work
czon, e Design, assemble, construct, conjectun

Justify a stand or decisiol

evaluate  weeise awe defond judse.

Draw connections a
differentiate, organize, re
\ experiment. question, tes

. analyze

Explain
understand cst

17



Assessment 0
How are knowledge g*’ -_
and abilities measured?

Sub-EC: The student demonstrates an
appropriate engineering attitude.

d Produce new or original work
o, e Design, assembie. construct, conjectun

Justity a stand or decisiol

Evaluation Criteria : BUAILALS, wrossisen ot
7. When designing a group work, he/she takes into " analyze \ e
account technical and economic preconditions,
implications for the environment and assessment of
risks (radiation protection and radioactive and
chemical waste) and the feasibility of the proposed
solution. i

differentiate, organize, re
\ oxperiment. question, tes

Use informati

Explain
understand el

18



Competency ] Constructive alignment
based education Learning objectives

What should the student
know or be able to do?

/ \
/ \
/ \
/ \
/ \
Assessment Ov Learning activities
How are knowledge g‘; ————— How does the student
and abilities measured? : reach the final level?




EU-RPE example with help of Al? +>WS 3

Core elements  [NESN NotebookLM
to end rome Gemini

roles
Competences

Used sources

e Linkto Final report on the EC study related to
course the transposition and implementation
Sub of the MPE-RPO-RPE in EU (2026...)
® competenc
check Herca Country fact sheets, May 2024
e Active verb HERCA Guidance document, Nov
. 2017
links to a
Evaluation certain level
criteria e Linkto a
certain sub-

criteria




End competences RPE divided in knowledge, skills and
attitudes

use active verbs to translate end competences
into levels of Blooms taxonomy The RPE is able to
Core elements?

_ Critically analyze and integrate complex principles of nuclear physics,
Knowledge Fundamental Nuclear Science (radio)chemistry, biology, and dosimetry to develop advanced safety strategies.

Interpret and synthesize national and international radiation protection regulations
Legislative Interpretation to ensure organizational compliance in complex legal environments.
Formulate comprehensive safety assessments by identifying radiological hazards in
Skills Hazard and Risk Analysis complex, novel, or high-risk situations.
Design practical radiation protection methods and technical safety strategies
Operational Methodology tailored to specific workplace environments.

. . Identify training needs and suggest education/retraining courses of exposed
Educational Leadership workers and RPOs (level 4)

‘ Coordinate a multi-disciplinary meeting with all stakeholders to ensure holistic
Interpersonal Collaboration safety.

Assess autonomous situational judgements to provide proportional advice in
. operational circumstances and to identify risks and take immediate action in
Attitudes Professional Judgement imminent danger. (level 5?)

. . . Translate complex technical radiological advice into strategic insights with diverse
Effective Communication stakeholders (management, authorities,...)




Examples of
learning
activities

supporting each
competence

Advanced Theoretical Seminar

Participants engage in deep-dive investigations into current radiobiology research and

Strategic Advisory Roleplay

Improving Effective Communication by
practicing the presentation of complex
technical risk reports to a non-technical
board of directors.

Ethics & Case Study Analysis

Participants must defend autonomous situational
judgments during simulated radiological
incidents to hone their Professional Judgement.

Multidisciplinary Stakeholder Forum

Leading mock consultations to resolve safety conflicts
between diverse interest groups, focusing on the core
competence of Interpersonal Collaboration.

©

complex dosimetry modeling to strengthen their grasp of Fundamental Radiation Science.

> R 4

Fur&damental - %
| o ® Radiation Science
/= =X N

Effective Legislative
Communication lnt%rpretation

© M. ) 1
L_'_ 3 /
0 | [ 2
Interpersonal V4 _ E OMperationaI
Collaboration J [ A~ . ethodology
Educational
Leadership
Curriculum Development Project
Exercises in Educational Leadership where RPEs design

comprehensive training and retraining frameworks for both
workers and Radiation Protection Officers (RPGs).

Regulatory Compliance Workshop

A comparative analysis of national EU-BSS
implementations to develop mastery in Legislative
Interpretation across different European jurisdictions.

To master Hazard and Risk Analysis, experts

‘\ @Aé | High-Fidelity Simulation
)

conduct a comprehensive safety assessment

covering the entire facility lifecycle, from initial
l/ kR :iaszka,'\dngf;iis design through to decommissioning.

Technical Strategy Lab

Focused on Operational Methodology, this lab
involves designing site-specific monitoring and
radioactive waste management programs
tailored to high-risk environments.

A NotebookL!
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 START: Describe competence profile related to \
roles and level required

Conclusions CNEXT: |
. * Keep training activities and assessment in
COnStru clive line with the ECs and domains

QA needed to adapt to new challenges like
digital competences and sustainability and new
innovative educational approaches

alignment

Competent trainers needed : LLL

Competency-based curriculum design provides a transparent and transferable framework for educating future RPEs.
Al may support future European harmonisation, provided expert validation remains central.



* Thank you for your attention
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