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Course outline and lesson plans  

SSIBL teacher professional development (TPD)-course 
 

Inquiry-based learning in socio-scientific issues 
Radboud University Nijmegen, Science Education Hub Radboud University, The Netherlands 

Dr. Sanne Dekker; Jan van Baren-Nawrocka, MA 
 

In-service teachers in primary education 
 

Overview course outline 
Duration  The course consists of five meetings, each taking 2.5 hours. All meetings are 

face-to-face (F2F). 
Short summary 
 

During the course, familiarize in-service teachers with the seven stages of 
inquiry-based learning, focusing on how they can be applied to socio-scientific 
issues, and how they can be used to design citizenship education. In our 
approach, the central topic or theme is introduced by the teacher educator 
using a scenario. The scenario describes a controversial issue in a way that is 
attractive to primary school children. The scenario includes different 
perspectives on the controversial issue and is open-ended. Through series of 
questions, children are encouraged to think through the issue and to take a 
position. In the exploration phase, more attention is paid to exploring 
different perspectives. The IBL approach to socio-scientific issues culminates in 
teaching the teachers to guide their students in formulating their own 
research question and designing their own research into different perspectives 
regarding a theme. The Science Education Hub Radboud University has 
developed several tools to help teachers guide their students. An important 
skill for teachers during the research phase is scaffolding, a method for 
teachers to support students in open forms of learning. The TPD course 
devotes a course meeting to this method. Finally, teachers learn how to guide 
their students in processing the data they gather and how they can stimulate 
students to take action based on the conclusions of their research. 

Intended 
learning 
objectives of the 
TPD 
 

After the TPD course, the in-service teachers should be able to: 
 
O1. Understand the different elements of the SSIBL framework, including the 

teaching skills required for these elements to be implemented in schools. 
O2. Analyse socio-scientific issues in terms of scientific, social and ethical 

viewpoints.  
O3. Develop SSIBL activities for pupils to be implemented in classroom 

practice. 
O4. Implement an existing SSIBL module in their teaching practice to explore 

scientific, social and ethical viewpoints related to an SSI. 
O5. Critically reflect on the TPD course and propose means for future 

improvement, in terms of both the SSIBL project, the enactment of the 
pupils’ SSIBL activities, and the content and organization of the teacher 
training. 

  

http://www.parrise.eu/


 

 

2 
 

This work has received funding from the European Union’s Seventh 
Framework Programme for research, technological development and 
demonstration under grant agreement no 612438. www.parrise.eu 
 

Meeting 
no.  

Duration  Main Activity Main 
objectives 

Approach 

1 2.5 h • Information about PARRISE and the aims  
• Discussing RRI and CE 
• Introducing SSIBL scenarios with examples 

about DNA available via 
www.ervaarjedna.eu 

• Writing SSIBL scenarios using the SSIBL 
machine 

O1, O3 Teachers as 
learners,  
designers & 
reflective 
practitioners 

Homework 
assignment 

3 h • Finalize the SSIBL scenario  
• Read a chapter on IBL pedagogy 

O1, O3 Teachers as 
learners,  
designers & 
reflective 
practitioners 

2 2.5 h • Introducing IBL pedagogy 
• Role of the teacher in IBL 
• Explanation how IBL is integrated in SSIBL 
• Teachers experience activities they can 

organize in the classroom to introduce 
and explore the scenario: 
1. Teachers experience different 

activities around DNA  
2. Teachers practice motional arguing 
3. Teachers experience the use of 

concept cartoons and mind maps 
4. Mind mapping stakeholders 

O1, O3 Teachers as 
learners,  
designers & 
reflective 
practitioners 

Homework 
assignment 

1 h  • Think of propositions around your 
controversial issue 

• Determine the stakeholders in your 
controversial issue 

O1, O3 Teachers as 
learners,  
designers & 
reflective 
practitioners 

3 2.5 h  • SSIBL research questions and research 
methods 

• Generating research questions and 
evaluating them using the question 
machine 

• Learning to use the scaffold ‘Research 
plan’ 

O2, O4 Teachers as 
learners,  
designers & 
reflective 
practitioners 

Homework 
assignment 

0.5-1 h • Think of research questions you would 
like students to ask around your 
controversial issue 

O2, O4 Teachers as 
learners,  
designers & 
reflective 
practitioners 

4 2,5 h  • Role of the teacher: scaffolding  
• Conducting research: teachers interview 

each other and analyse the results 
• Drawing conclusions and presenting 

research 

O2, O4 Teachers as 
learners,  
designers & 
reflective 
practitioners 

Homework 
assignment 

0,5 h  • Define remaining questions for the last 
meeting 

O2, O4  

http://www.parrise.eu/
http://www.ervaarjedna.eu/


 

 

3 
 

This work has received funding from the European Union’s Seventh 
Framework Programme for research, technological development and 
demonstration under grant agreement no 612438. www.parrise.eu 
 

5 2,5 h  • IBL step 7: deepening/broadening 
• Use of mind maps 
• Debate activities 
• Reflection on and overview of the SSIBL 

framework 
• Questions from teachers 
• Individual & plenary reflection on the TPD 

course and perceived learning outcomes 

O1, O5 Teachers as 
learners,  
designers & 
reflective 
practitioners 

 

 
Lesson plans  
 
Meeting 1 (2.5 hours) 

Citizenship: socio-scientific issues as a research project 
 
Learning goals  
After the meeting the in-service teachers can:  

• Understand the different elements of the SSIBL framework, including the teaching skills 
required for these elements to be implemented in schools;  

• Develop SSIBL activities for pupils to be implemented in classroom practice 
 
This first meeting starts with a discussion about ‘citizenship’ and ‘citizenship education’. Furthermore, 
the terms ‘theme’ and ‘scenario’ are introduced. A theme is an overarching subject covering many 
different scenarios. A scenario describes a societal controversial issue within a theme. The teachers 
practice with the difference and interplay between themes, scenarios and research questions, 
exploring the example theme ‘DNA’. This course meeting also introduces the ‘scenario machine’, a tool 
to help teachers formulate a good scenario. Teachers have to come up with their own theme and 
scenario, and think of two research questions their students could ask in preparation for the next 
course meeting. A few learning activities are outlined below, with reference to the relevant handouts 
in Dutch and English. For a complete overview of the first meeting, see the Presentations_SKU 
document.  
 
Introduction (20’) 
The meeting starts with a 15 minute introduction outlining the course and briefly introducing the 
PARRISE project. The participating in-service teachers (ISTs) get to know each other and get playfully 
introduced to the SSIBL methodology with the following activity: 
 
Learning activity Introduction  
The teacher educators pose statements with which the ISTs have to decide to agree or disagree. They 
all come up with one argument in support of their stance. The ISTs move around the room and connect 
with another IST they do not yet know, exchange names and arguments, and briefly explain them. They 
do not need to convince each other. This process repeats a few times. Some example statements (see 
Presentations_SKU in resources):  

• Sweets should be forbidden in school  
• There is not enough room for citizenship in current education 
• There are enough teaching materials around to address citizenship education  
• The government is influencing the content of my classes too much 

http://www.parrise.eu/
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• It is time to reframe the education system 
 
Introducing the concept of citizenship and citizenship education (25’) 
The ISTs are invited to consider the concept of citizenship using the ‘citizenship placemat’ (see 
Handouts_SKU in resources section). The ISTs first consider the concept individually and write down 
their ideas; then they discuss what they wrote and decide on a common definition in groups of four, 
which they write down in the middle of the placemat. Next, the concept of citizenship is explained and 
further discussed with the teacher educators. 
 
Introducing SSIBL themes and scenarios (60’+) 
The main focus of this course meeting is on introducing the ISTs to and familiarizing them with the 
SSIBL theme and the SSIBL scenario. These are complex concepts, yet fundamental to the SSIBL 
methodology, so teacher educators are advised to take sufficient time for the following learning 
activities. The handouts discussed here can all be found in the Handouts_SKU document in the 
resources section, as well as translated versions. See also the PowerPoint in Presentations_SKU for 
this meeting for a more complete overview.  
 
The teacher educators introduce the concepts of ‘theme’ and ‘scenario’ using an example theme and 
scenario. Teacher educators have used DNA as an example (see PowerPoint in Presentations_SKU), 
but this is not obligatory. Once the concepts are explained using an example, ISTs practice with 
formulating themes and scenarios themselves. SKU developed the ‘scenario machine’ to help teachers 
in this process, and designed an activity around this machine. The activity is briefly described below; a 
complete description of this activity can be found in Handouts_SKU in the resources section. The 
scenario machine itself can be found, in Dutch and in English, in Handouts_SKU documents in the 
Resources section. 
 
Learning activity Scenario machine 
In groups of 2 to 4, the ISTs go through 3 steps:  

1. Each group decides on a theme. They can stick to the example theme (DNA), or they can choose 
to come up with a new one (for instance: pollution, robotization, social media, etc) 

2. Within their theme, the group identifies controversial issues. For DNA, this could be genetic 
manipulation. Using the ‘scenario machine’ (see example activity scenario machine in 
Handouts_SKU in the resources section), they determine whether the controversial issue meets 
the requirements for a sound and suitable SSIBL scenario.  

3. Once the group has found a sound and suitable SSIBL scenario, they have to think of ways to 
introduce the scenario to their students. They can write a short text, perform a play, show a 
short movie, etc. The group also comes up with two questions that can help their students 
understand the scenario or different perspectives better.  

 
Some example scenarios that ISTs have come up with are Included in the translated Handouts_SKU in 
the resources section.  
 
Meeting 2 (2.5 hours)  

Inquiry-based learning 
 
Learning goals 
After the meeting the in-service teachers can:  

http://www.parrise.eu/
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• Understand the different elements of the SSIBL framework, including the teaching skills 
required for these elements to be implemented in schools;  

• Develop SSIBL activities for pupils to be implemented in classroom practice 
 
The second meeting is centred around the seven stages of inquiry-based learning: introduction of the 
theme, exploring the theme, designing research, conducting research, drawing conclusions, 
presenting, and elaborating on/broadening the project. This course meeting familiarizes teachers with 
the seven stages and shows them how these can be applied to socio-scientific issues. A project starts 
with the introduction of a theme by way of one or more scenarios. During the exploration phase, 
students develop and explore different perspectives with regard to one of the scenarios. Several tools 
are provided that teachers can use when guiding their students in developing and exploring different 
perspectives (without judgment). These are, amongst others, the motional arguing activity and 
concept cartoons. Consequently, students formulate their own research question around the 
controversial issue and conduct their research. In preparation for the next meeting, teachers think of 
statements regarding the controversial issue they selected (after meeting 1). These statements can be 
used in the motional arguing activity. A few learning activities are outlined below, with reference to 
the relevant handouts in Dutch and English. For a complete overview of the second meeting, see 
Presentations_SKU. 
 
Introducing inquiry-based learning (45’) 
ISTs are introduced to the pedagogy of inquiry-based learning using the poster of the seven phases of 
inquiry-based learning developed by the Science Education Hub Radboud University. This poster makes 
visible that the process of inquiry-based learning is both circular and question-driven, and it partitions 
this process into the phases or steps ISTs must incorporate when designing an IBL- or SSIBL-project (for 
more information on the pedagogy of inquiry-based learning, visit our website www.wkru.nl/english). 
The teacher educator explains each of the seven phases. The poster can be found in the English and 
Dutch Handouts_SKU in the Resources section.  
 
After introducing and explaining the seven phases of inquiry-based learning, the teacher educator 
shows the ISTs how this process can be applied to societal issues. ISTs are given several tools to help 
their students discover different perspectives.  
 
Exploring perspectives (60’)  
Handouts_SKU in the resources section contains several handouts that help teachers explore different 
perspectives. ISTs practice with these handouts in two learning activities. These are optional and in no 
particular order. They are done in the course as they would be done in the classroom; the teachers 
participate as their students would. 
 
Learning activity Concept cartoons (20’) 
The ISTs study the example concept cartoons provided (see Handouts_SKU in the Resources section). 
For the scenario they developed in the previous meeting, each takes one of the blank concept cartoons 
and writes different perspectives down with regard to the scenario in the speech and thought clouds in 
the cartoon. They then present their concept cartoons to each other. 
 
Learning activity Arguments in motion (30’) 
A full description of this activity can be found in Handouts_SKU in the Resources section. 
‘Arguments in motion’ is an activity to explore different viewpoints and arguments, which helps 
students to take a position, taking both rational arguments and arguments from the heart into account.  

http://www.parrise.eu/
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• The ISTs form one group in the room.  
• The teacher educator proposes a statement and the ISTs determine whether or not they agree 

with the statement: if they agree, they move to the agree-side of the room; if they disagree, 
they move to the disagree-side of the room.  

• The teacher educator then asks them to consider whether they made their choice based on a 
feeling or a rational argument. If they made their choice based on a rational argument, they 
move to the ‘head’-quadrant of the room; if it was made based on a feeling, they move to the 
‘heart’-side of the room.  

• The ISTs explain to each other why they are in their particular part of the room, without getting 
into a long discussion.  

• Then each IST moves to a different part of the room and give an argument that suits their new 
position. This is repeated: every argument is written down in the proper quadrant on the 
worksheet (see Handouts_SKU in Resources section) 

 
Meeting 3 (2.5 hours) 

Citizenship research by students  
 
Learning goals 
After the meeting, the in-service teachers can:  

• Analyse socio-scientific issues in terms of scientific, social and ethical viewpoints; 
• Implement an existing SSIBL module in their teaching practice to explore scientific, social 

and ethical viewpoints related to an SSI. 
 
The third meeting focuses on research questions and research design. Teachers learn what suitable 
research questions are and brainstorm about the kind of questions they would like students to come 
up with. In the SSIBL approach, the students formulate a question with regard to different 
perspectives. That is, their research must be focused on gathering the perspectives of one or more 
stakeholders. In this course meeting, teachers learn how to guide their students properly in this 
process. Also, it explores the pros and cons of different research methods (e.g. doing interviews and 
questionnaires). The Science Education Hub Radboud University has also developed a research plan 
that helps students think about their research question and design properly. In preparation for the 
next meeting, teachers are asked to come up with research questions that fit their scenario. A few 
learning activities are outlined below, with reference to the relevant handouts in Dutch and English. 
For a complete overview of the third meeting, see the Presentations_SKU document. 
 
Student research (65’) 
Perspective question machine (20’) 
SKU has developed a tool to help teachers guide their students in formulating a good SSIBL research 
question: the perspective question machine. This ‘machine’ is similar to the scenario machine in that it 
playfully helps students to formulate a research question that meets SSIBL requirements. During this 
course meeting, the teachers practice with this tool in a learning activity similar to the one described 
for meeting 1. Teacher educators are advised to stick to the outline of this activity as described in 
Handouts_SKU example_activity_scenario_machine in the Resources section.   

• In groups of 2 to 4, ISTs brainstorm on possible research questions that fit their scenario.  
• They pick one question and write it down on a post-it note.  
• As the question ‘moves’ through the machine, it encounters certain requirements. If it fits the 

requirements, it can move on; if it does not, the ISTs have to consider how to reformulate the 
question so that it can pass the requirement a second time around.  

http://www.parrise.eu/
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• If the question successfully moves through the machine, the ISTs can conclude that they have 
formulated a good SSIBL research question.  

 
Research plan (45’)   
Another tool developed by SKU seeks to help students structure their research: the research plan. ISTs 
can practice with this tool by filling in the plan as their students would.  

• In groups of 2 to 4, the ISTs fill in the research plan based on the research question they 
formulated in the previous activity.  

• In filling in the research plan, the ISTs consider which types of research are available within a 
SSIBL approach, paying particular attention to whether they would choose to conduct an 
interview or use a questionnaire.  

• They also particularly consider which group of people they would include in their research.  
• The ISTs present their research plans and receive feedback from the teacher educators.  

 
Meeting 4 (2.5 hours) 

Guiding citizenship research 
 
Learning goals 
After the meeting the in-service teachers can:  

• Analyse socio-scientific issues in terms of scientific, social and ethical viewpoints; 
• Implement an existing SSIBL module in their teaching practice to explore scientific, social 

and ethical viewpoints related to an SSI. 
 
This meeting focuses on how to guide the execution of the research by students. This course meeting 
is split up in two parts, the first part explaining the methodology of ‘scaffolding’, a way of guiding 
children in the inquiry-based learning process by asking follow-up questions rather than providing the 
answer straight away. In this part of the meeting, participants practice the method as it is quite difficult 
to master and generally needs some guidance from the teacher educators to be applied properly. The 
second part of the meeting is spent studying different ways of doing research and documenting results. 
Research into different perspectives is mostly done by doing interviews asking people what they think 
about a certain societal issue. To prepare for guiding students through the process, participants 
practice asking the right interview questions and how to properly group and document different 
answers for analysis. In preparation for the final meeting, the participants are asked to reflect on their 
project and prepare any questions they might still have. A few learning activities are outlined here, 
with reference to the relevant handouts in Dutch and English. For a complete overview of the fourth 
meeting, see the Presentations_SKU document. 
 
Scaffolding (60’) 
The teacher educator outlines the four steps that need to be followed when seeking to guide a student 
through scaffolding. The essence of this practice is to steer the student in the right direction, not by 
giving answers to questions the student has, but by asking prompt questions, so helping the students 
to come up with the answer themselves. These four steps are (see PowerPoint in Presentations_SKU in 
the Resources section):  

1. Diagnosing the problem: what particular problem is the student facing that is keeping them 
from moving on? 

2. Checking the diagnosis with the student: does the student agree with the problem you have 
diagnosed? 

http://www.parrise.eu/
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3. Offering support: through follow-up questions, feedback, instruction or giving an example, help 
the student come up with a solution to the problem 

4. Checking whether the student understood the material and is able to continue on their own 
 

• The teacher educator emphasizes that the tools that have been given to the ISTs throughout 
the course can be used in the third step. 

• The ISTs practice moving through these four steps using a role play in groups of 5: one IST is 
the student, one is the teacher and the others observe.   

 
Concluding (60’)  
The learning activity ‘concluding’ consists of three parts:  

1. Interview questions 
ISTs practice formulating interview questions that lead to answering a research question. In 2 groups, 
they think of three questions which could yield answers to the research question: ‘Do teachers consider 
a robot teacher as threat?’ In groups, the ISTs interview one another using the questions they came up 
with and note the answers.  

2. Grouping and documenting answers 
Teachers select one interview question (the one which yielded the most interesting answers) that they 
will analyze further. Teachers are asked to write down the answers they gathered in little thought 
clouds and the teacher educator collects all responses. Then the teacher educator provides the overview 
of all answers for the teachers. Teachers are asked to colour-code answers that are similar and give 
them labels (a short description to each of the categories thus created). In groups of three they compare 
their outcomes.  

3. Concluding 
Based on the results they grouped and coded, the ISTs draw a conclusion using the ‘concluding 
worksheet’ (see Handouts_SKU).  
 
Meeting 5 (2.5 hours)  

Taking the steps towards citizenship education 
 
Learning goals 
After the meeting the in-service teachers can:  

• Understand the different elements of the SSIBL framework, including the teaching skills 
required for these elements to be implemented in schools;  

• Critically reflect on the TPD course and propose means for future improvement, in terms 
of both the SSIBL project, the enactment of the pupils’ SSIBL activities, and the content 
and organization of the teacher training. 

 
The final meeting focuses on the last phase of inquiry-based learning: elaborating on and broadening 
the project. Teachers should use this phase to consolidate the connection between inquiry-based 
learning and citizenship education. This consolidation takes place in two ways: through inquiry-based 
learning and doing individual research into different perspectives; students should have become fully 
aware of different perspectives that exist with regard to a certain topic, be able to judge each 
perspective on its merit and have selected the one that best fits their own opinion. The course 
familiarizes teachers with different forms of debating. Organizing a class debate allows students to 
reflect upon their research project, helps them formulate and defend their own opinions and 
arguments, and teaches them to be open and sympathetic towards the opinions of others. The other 
way in which the connection between inquiry-based learning and citizenship education is consolidated 
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is through asking students to consider which actions they could take, as a class and individually, to 
influence the societal issue. Each SSIBL project is finished by putting into action at least one of the 
action plans. This increases student’s sense of responsibility and citizenship. The course ends with an 
evaluation. A few learning activities are outlined below, with reference to the relevant handouts in 
Dutch and English. For a complete overview of the fifth meeting, see the Presentations_SKU 
document. 
 
Class debate (45’) 
ISTs practice with a ‘chain debate’  

• The group is divided in two 
• One group argues against the statement, one group argues in favour 
• Opponents and proponents alternate in presenting an argument: the first proponent poses an 

argument in favour. The first opponent briefly reacts to the argument posed by the proponent 
and poses an argument against. The second proponent reacts to the argument put forward by 
the opponent and gives his own argument and so on. 
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