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Improvement of 
learning outcome
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comprehensive skills
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lab course?

New Goals

New Generation

Partial 
Dissatisfaction

Parts are now 
incorrect or 
misleading



slide 3Charlotte FischerAIRP-EUTERP Train-the-trainer event 2025
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Method: Design – Based – Research

(adapted from Fraefel, 2014) 
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Characteristics

(Reinmann, 2018)

(Sajons et al, 2020)

(Ejersbo et al., 2008)
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The Lab Course

Institute of Radioecology 

and Radiation Protection

Modul: Lecture + lab course 

Experiments in groups of 2
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Let’s Start with the 1st Cycle

Interviews 
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The Interview Guide 

▪ Describe the standard step by step for introducing 

experiments.

▪ Is there a structure to the experiments?

▪ Please explain how the script is used during the lab 

course.

▪ Please explain what you think are the main goals of 

the lab course?

▪ In your opinion, are these goals achieved and how?

▪ How do you involve the students in carrying out the 

experiments?

▪ Do you give direct work instructions?

▪ How do the students receive feedback from you?

▪ Are the conditions, such as the room or the 

material, conducive to achieving the goal?

▪ What measures can you think of to improve the 

working conditions? Please name your top 3.

▪ Do the students have to be reminded of the rules 

again after the safety briefing?

▪ What information do the students receive in 

addition to the script for the report?

▪ What problems and questions typically arise?
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The Results

Prior knowledge required by students

New instructions for experiments and analysis

More transparency in goals and requirements
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Prior knowledge required by students

1st Intervention

Mandatory pre-test for students

In the practical laboratory course you will be working with a sample of 

Sr - 90. Look at the decay of Strontium - 90. 

Which statement is true?

Yttrium-90 has a significantly shorter half-life than strontium-90, 
which is why an equilibrium state between strontium-90 and 
yttrium-90 will occur in a strontium sample. 

Yttrium-90 has a significantly shorter half-life than strontium-90, 
which is why an equilibrium state between strontium-90 and 
yttrium-90 will not occur in a strontium sample. 

When examining a strotium-90 sample, part of the measured 
radiation is emitted by the Y-90 daughter.

...

(stable)
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Prior knowledge required by students

Implementation of the 1st Intervention

Results of the mandatory pre-test 

Registered 23 students

Passed and participated 18 students

Failed 1 student

Not completed 3 students

Passed and not participated 1 student

Not prepared according to own 

information

Pre-test completed 3 months 

before lab course

Script min. skimmed

Passed ~ 4 Days before Deadline

~ 83% of points achieved

Failed 1 h after Deadline

48 % of points achieved

T
h
e
 

p
a

rt
ic

ip
a

n
ts

Course 
member

Course 
member

role learning progress

Completed 
successfully

Not 
completed 
successfully
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Reflection of the 1st Intervention

▪ Lack of instructions and objectives.

▪ The texts are unstructured and too long.

▪ More time than would otherwise have been 

taken. 

▪ Sessions are very time restrictive.

▪ Institute is not the chosen workplace. 

▪ Good opportunity for questions. 

▪ Very positive Feedback

▪ Very necessary because of gaps in the 

script.

▪ Fewer experiments with more details.

▪ Monotonous.

▪ No recognizable added value of the 

teaching experiments. 
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Results of the 1st Cycle

Design

Reflection

Implementation

Problem

Problem

Better preparation and prior 

knowledge of students
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New 

instructions

(adapted from Fraefel, 2014) 
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The Start of the 2nd Cycle

Design

Reflection

Implementation

Problem

(adapted from Fraefel, 2014) 

More 
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instructions
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Research
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2nd Intervention

New instructions for experiments and analysisLet’s take a look at the topics of the experiments

Radioactivity

Environmental 

radioactivity

Detectors

Lab work

Radiation protection

Existence

Discovery

Protection

Citizens Protection

Application

Application

Detection

Properties

Properties

Examination

Simplified visualisation of the links between the topics in the lab course
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2nd Intervention

New instructions for experiments and analysisLet’s take a look at the topics of the experiments

Radioactivity

Environmental 

radioactivity

Detectors

Lab work

Radiation protection

Existence

Discovery

Protection

Citizens Protection

Application

Application

Detection

Properties

Properties

Examination

Simplified visualisation of the links between the topics in the lab course

Non linear 
interactive 
script
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Digital Learning Environment

Prep course for the laboratory course: Radiation Protection

Welcome

Content

For a successful workflow:

From here you can go to the individual learning units! 
Click on the individual unit to work on the content.

Unit 1 Unit 2 Unit 3 Unit 4

ILIAS

Unit 1: List of Experiments
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The Experiments

Theoretical background

Goals

Implementation

Analysis

U.1: Handling Personal Dosimeters

Goals of the Unit

Welcome to the Unit about the Experiments

To the List of Experiments
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Digital Learning Environment

Prep course for the laboratory course: Radiation Protection

Welcome

Content

For a successful workflow:

From here you can go to the individual learning units! 
Click on the individual unit to work on the content.

Unit 1 Unit 2 Unit 3 Unit 4

ILIAS

Unit 1: List of Experiments

Unit 2: Theory: Radioactive decay,          
Decay types &          
Detectors
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Non Linear Interactive Script

Welcome to the learning environment!

Before you start…

Have fun!

Welcome to the first learning environment!

Historical background

The radioactive decay

Alpha, beta and gamma decay

Detectors

What content would you like to start with?

(H5P Group, 2025) 

2  / 2
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Skipping Theory Slides

Wrong answers: Return 
to theory or help slide

Correct answers: 
Continue PresentationTheory

Question 2

R

F

Question 3

R

Question 1

F

Question 2

F

Question 3

R

Wrong answers: Jump 
to theory

Choice falls on theme block: 
Radioactive Decay

Combination of test and 

theory content for the 

revision unit

Section of the structure to visualize Questions to skip Theory Slides
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Theory Slides

Is there a radioactive equilibrium?

Scenario 1 Scenario 2 Scenario 3

Secular Equilibrium
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Question Slides

Is there a Radioactive Equilibrium?

Scenario 1 Scenario 2 Scenario 3
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Structure for Questions

Wrong answers: 
Return or help slides

Correct answers: Continue

Choose your own path!

Presentation Theory

Task

Choose your 
scenario! 

Question

1 2 3

W

Question Question

Go on

C

Section of the structure to visualize the Branching Questions

W

Go on

C W

Go on

C
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Digital Learning Environment

Prep course for the laboratory course: Radiation Protection

Welcome

Content

For a successful workflow:

From here you can go to the individual learning units! 
Click on the individual unit to work on the content.

Unit 1 Unit 2 Unit 3 Unit 4

ILIAS

Unit 1: List of Experiments

Unit 2: Theory: Radioactive decay,          
Decay types &          
Detectors

Unit 3: Theory: Environmental Radioactivity, 
Radiation Protection
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Non Linear Interactive Script

Goals of the Unit

Welcome to the Unit about the Environmental Radioactivity and Radiation 
Protection
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Theory Slides

Radiation Protection

Goals of Radiation Protection

Prevention of deterministic damage

Reducing the risk of stochastic damage
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Theory Slides

Principles of Radiation Protection

Justification Dose limitation Optimization
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Just for fun

Whole 
Structure for 
Unit 2

Whole 
Structure for 
Unit 3

Question 
on the 

equilibrium
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Digital Learning Environment

Prep course for the laboratory course: Radiation Protection

Welcome

Content

For a successful workflow:

From here you can go to the individual learning units! 
Click on the individual unit to work on the content.

Unit 1 Unit 2 Unit 3 Unit 4

ILIAS

Unit 1: List of Experiments

Unit 2: Theory: Radioactive decay,          
Decay types &          
Detectors

Unit 3: Theory: Environmental Radioactivity, 
Radiation Protection

Unit 4: Exercise on Analysis Programs
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Exercise on Analysis Programs

Goals of the Unit

Welcome to the Unit about the Experiments

Determination of the half-life of Ba-137m

Table: Measurement data

Example
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Conclusion and Outlook

(Ejersbo et al., 2008)

(adapted from Fraefel, 2014) 

Design
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Research

Requirements

for Development

Reflection

Implementation

Problem

Problem

Studies
New Design

2nd cycle

Thank you for your attention!
For further information

Charlotte Fischer 
fischer@irs.uni-hannover.de

Implementation
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Overview slide
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