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Is it centred
around current
scientific research
and innovation?

Is it reserachable
by students?

Does it relate to
children’s daily
experience?

Is it
controversial 
and open ended?

Does it equally
present different
perspectives?

Does it have
societal 
relevance?
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Plastic, blessing or disaster? 
Theme: 
Plastic 

Controversy: 
User friendly products versus protecting the environment 

Scenario: 
If you walk into the supermarket, almost every product you see there is packaged in plastic. The plastic 
wrappings help to keep the food fresh, and help to protect fruits and vegetables for instance from 
damage. Plastic moreover is cheap, much cheaper than glass or fabric, and very easy to work with: you 
can melt plastic into practically every form. Plastic wrappings, and plastic products, are thus almost 
everywhere. Plastic is also pretty much non-biodegradable: it will exist for hundreds of years. Although a 
lot of people do their best to recycle the plastic they use, still a lot of it ends up in our environment: 
think of plastic bags and bottles in the ponds and by the side of the roads. This plastic has an impact on 
the environment in a great number of ways: birds mistake it for nesting material, and use it to build 
their nests with. Because of all the plastic, the nests cannot let water through: so when it rains, the 
bird’s chicks drown. Animals also mistake it for food, eat it, and die because they cannot digest the 
plastic which builds up in their stomachs. This is a risk for all animals, but in particular for fish, who eat 
the plastic in the water; and birds, who eat fish that have eaten plastic.  
To protect the environment against the effects of plastic waste, we could reduce the amount of plastic 
we use, and thus the amount of plastic waste we produce. But what would that mean for our daily lives? 
Think of all the things that are made of plastic. Could you live without them?  

Questions for discussion: 
Do you recycle plastic? Why; why not?  
How would a supermarket that has no wrapping materials work? Would you go there? 
Can we ask businesses to stop selling products wrapped in plastic even if it would make everything more 
expensive?  
Should there be a punishment for leaving plastic waste in the environment?  

Research questions the children could come up with  

- What plastic wrappings do we regularly use? Could they be replaced by something else?  
- What can you do to stop people leaving their waste in the street?  
- What can you do to make people use environmentally friendly packaged products more?  
- What can you do to encourage people to recycle?  

Possible actions that the children can take NOW 

- Initiate a discussion in school on how to reduce use of plastic in and by the school. The 
management of the school should be involved and encouraged to take real action!  

- Initiate a discussion in school on installing a recycling area in the school.  
- Once a month, go on a class trip cleaning up the plastic waste in the surroundings of the school.  

http://www.parrise.eu/
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Could robots replace teachers? 

Theme 
Robotization  

Controversy 
Efficiency versus the human dimension/human ‘error’  
Rationality/logic versus emotion 

Scenario 
Scientists are working to create robots that cannot be distinguished from humans. These robots could 
be used in nursing homes, to man receptions, and perhaps they could also be used in schools, especially 
since robots – computers – are so much smarter and better at remembering than humans: in Japan, an 
elementary school experimented with science classes taught by a robot teacher called Saya. Indeed, 
Saya was incredibly smart and patient, and knew every student’s name from the start. You could still 
very clearly see that Saya was a robot: she moved and sounded like a robot. But given how fast 
technology is advancing, there might soon very well be a Saya that moves and talks like a person, with 
the intelligence and patience of a robot. Such ‘teacher-robots’ could be used in every school to increase 
the amount of individual instruction: there would always be a teacher ready to help you. Do you think 
robots would make good teachers? 

Questions for discussion 
Would you want a robot to teach your class if it is for a day? And a month? And a year? And always? 
In what respects do you think a robot is better at teaching than a person and in what respects do you 
think a person is better at teaching than a robot? 
Do you think a robot could have authority in class? Do you think it could resolve a fight? 
 
Research questions the children could come up with 

- In what ways are computers already replacing teachers? 
- What would a robot need to be able to do to be a good teacher? 
- Would a ‘teacher-robot’ need to look and feel like a person?   
- What other jobs would a robot be good at? 
- Would it be a good thing if all the work people do now is taken over by robots? 

Possible actions that the children can take NOW 

- Critically evaluate the use of computers in the school 
- Convince the teacher and management of the school to use more/less computers in teaching 
- Write scenarios on what people should use their time for when robots are doing all the work 
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Are parents free to post any pictures of their children on social media? 
Theme: 
Social media use 
 
Controversy: 
Sharing information versus privacy and children’s versus parents’ rights. 
 
Scenario:  
An eighteen-year-old girl from Austria has sued her parents because they had been posting her baby-
photos on Facebook for years. The girl complained that her parents have been especially shameless 
in which photos they have shared with their 700 friends: her sitting on a potty or lying naked on the 
bed. She has only discovered these photos when she got her own Facebook account at age 14. She 
wants her parents to remove the photos from Facebook, but they refuse. 
Your parents are proud of you, some parents want to show this by sharing photos and videos of their 
children. Imagine that your parents do this, or maybe they are? How would you like that? 
 
Questions for discussion: 
What would you tell your parents in this situation? 
What can your parents share on Facebook? 
Is it okay for your parents to post any of your photos on Facebook, even where you are naked? 
Where would you draw the line in what can be put on Facebook? Is it different for WhatsApp or 
Instagram? 
Would it be okay for you to share any photo that you have of your friends online? 
 
Research questions the children could come up with: 

- Is there a difference in what we think about posting photos on Facebook and what our 
parents think? 

- Are there any photos of children in our class to be found online that they would like to have 
removed? Why? 

- Can we think of a solution that makes it possible to remove any photo of ourselves from 
Facebook or other social media when we don’t like it? 

 
Possible actions that the children can take NOW: 

- Convince their parents that they should ask their permission before posting any photo of 
them on social media. 

- Initiate a discussion on children being allowed influence on the school media-code.  
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Arguments in motion: exploring a controversy 
  
At the Science Education Hub Radboud University, we use a seven step model for inquiry-based 
learning as well as for SSIBL (see image below). The model includes an introduction and an 
exploration phase to familiarise students with a theme. In SSIBL, an important part of the theme lies 
in a controversy around a scientific or technological development. To introduce these controversies, 
we use the activity ‘Arguments in motion’, which helps students to explore their initial position on a 
controversy. 
 

 
 
Goal: ‘Arguments in motion’ is an activity to explore different viewpoints and arguments, which 
helps students to take their position, taking both rational arguments and arguments from the heart 
into account. 
 
Materials: 

• A spacious room divided into four areas 
• Statements reflecting a dilemma 
• 4 sheets (see attachment “Four areas”) 

 
Time: 20 minutes plus time needed for a plenary discussion afterwards 
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Activity:  
1. Students get up and form one group in the room  
2. The teacher introduces one of the statements 
3. Students determine whether or not they agree with the statement  

a. When the student agrees, he or she moves to the ‘agree’ side of the room  
b. When the student disagrees, he or she moves to the ‘disagree’ side of the room  

4. The teacher asks the students how they came to this position. Was it based on a feeling, or 
on a rational argument?  

a. When it was based on a feeling, the student moves to the ‘heart’ quadrant of the 
room  

b. When it was based on a rational argument, the student moves to the ‘mind’ 
quadrant of the room  

 
The students are now divided over the four quadrants of the room:  
 
 

AGREE/HEART DISAGREE/HEART 
 
 

AGREE/MIND DISAGREE/MIND 
 
 

 
5. The teacher asks the students why they are in this quadrant. Ask for further clarification. 

Note: One of the rules of this game is that every argument is a valid argument. It is NOT the 
goal of this activity to persuade each other. We advise the teacher to intervene when the 
students try to convince the others.  

6. The teacher asks the students to take a different position in the room. Students have to take 
a different view and give an argument that fits their new position. If this is too difficult for 
the students, encourage them to work in groups. 

7. The teacher asks some students to explain their new arguments to the group 
8. The teacher asks some students how they experienced changing to a position which was not 

their first choice. 
9. To reflect on the activity, students could write arguments in every quadrant around the 

agree/disagree - heart/mind axis (see attached worksheet). 
 
Adapted from the original activity by Paul van der Zande: 
• Zande, P. van der (date unknown): ‘Beweegredeneren, een werkvorm bij dilemma’s in de klas’ 

(Arguments in motion, a classroom activity for deliberating dilemmas). 
http://www.ecent.nl/servlet/supportBinaryFiles?referenceId=2&supportId=2599 

o For an English summary see: http://www.primas-project.eu/artikel/en/1564/Move-
reasoning/view.do?lang=en#N65591  

• Zande, P. van der (2011): Learners in dialogue. Teacher expertise and learning in the context of 
genetic testing. Dissertation, Universiteit Utrecht. 

http://www.parrise.eu/
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Activity Exploration stage  
Activity: Concept cartoons 
 
Goal: Pupils discuss heredity, based on concept cartoons. 
 
Time: 15 minutes 
 
Materials: 
Concept cartoons with as well as without text 
 
Activity:  

1. The teacher introduces the scenario 
2. One of the concept cartoons is shown 
3. The pupils write down who they agree with (most) and why, or whether they have an altogether 

different opinion. 
4. The pupils talk about their viewpoints in groups of three or four. It is important to keep in mind 

that every viewpoint is okay. So the point is not to convince others of your viewpoint, but to 
explain to each other why you take this viewpoint. 

5. In a plenary discussion, the groups share what they discussed. 
6. As an extra option, the groups can make their own concept cartoons with a different scenario. 

 

http://www.parrise.eu/


Heritable disease 

The child should only 
be tested for heritable 

diseases that we can do 
something about. 

I just want

our child tested for 
the heritable disease 

that I have. 

Adapted from source: 
www.ecent.nl/artilkel/2725/Conceptcartoons/view.do 

The child should 
be tested for any 

heritable 
disease. 

I don't want to 
know if our child has a 

heritable disease or not. 
No tests please! 



Good at sports? 

u 
"'� 

I 

' 
I 

0. ' 

What do you think? 

Source (adepted from): www.ecent.nl/artikel/2725/Conceptcartoons/view. o 
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Stage 5: Concluding (instruction sheet) 

 

To find out what the conclusion of your research is, three things should be done: 

1. Record the results of the research. 
2. Provide the conclusion: the answer to the research question. 
3. Think why this is the outcome of the research. This is called the discussion.  

 

1. Recording the results 

Recording the results of a questionnaire 

You can clearly display the results of a questionnaire using a bar chart, pie chart, graph or table. 
Always describe precisely what can be seen.  

If you know another way to display your results, then ask the teacher if you can use it. 

 A bar chart is useful when 
you want to compare a few 
answers. For example, the 
number of people that 
agree or don’t agree with 
something. 

 

A pie chart is useful when 
you want to show which 
answer is given most often. 

Why do/don’t parents want to know if their child has a heritable disease?  

 
 Nr. of parents % 
To start potential treatment 18 45 
To look up information 10 25 
Because they have a heritable disease 4 10 
Because they don’t think it is useful to know 6 15 
Because of their religion 2 5 

 

A table gives you an overview 
of the number and 
percentage of people that has 
given a certain answer. 

 

50%

30%

20%

Why do parants want to know if their children 
have a heritable disease

So they can start
potential treatment

So they can look up
more information

Because they have
an heritable disease
themselves

0

2

4

6

8

Do Don't

Do parants want to know if their children have a 
heritable disease?
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Recording the results of an interview 

The results of an interview can best be analysed for every question separately. Below you find 
an instruction. 

 

 
1. Write down the question on top of a blank sheet.  
2. Draw the number of persons you interviewed on the sheet. Also draw text balloons.  
3. For each person, write down the most important aspect of the answer in his/her text 

balloon.  
4. Take a close look at the answers. Which ones resemble each other? Color these text 

balloons with corresponding colors. Try to discover which answers belong together. If 
there is a unique answer, than give this one a unique color. 

5. Look at the colors. Why do these answers have the same color? Make a short description 
of each color in which you clarify the core of the answer.  

 
2. Drawing the conclusion 

In the conclusion, you provide the answer to the research question. For example: which 
viewpoints and which arguments were most often given? Or: how did people think about this? 

 
3. Thinking why this is the outcome of the research (discussion) 

Now the idea is that you think about why you found these results. Did you expect this 
conclusion? What else can be said about the results? If you were to repeat the research, what 
would you do differently? How do you think about this issue now: has your own opinion 
changed?  
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Worksheet: Concluding   Names: 

1. What is our research question?

2. What are our results?
Write this down on separate sheets.

3. What is our conclusion?
[This is the answer to the research question.]

4. Why do we think this is the outcome of the research?
[We call this the ‘discussion’]

Is the conclusion the same as our predictions (hypothesis)? Why (not)? 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 
Why do we think these results and conclusion were found? 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 
Are there other surprising findings to be drawn from the research? 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

What would we do differently if we were to repeat the research? 
................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

................................................................................................................................ 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 

........................................................................................................................... 
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