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FRONTIERS Demonstrators:  
The PEDAGOGICAL DESIGN 



    

Demonstrators - a series of innovative learning activities in the following 
physics research areas: 
 
• non-accelerator physics,  
• high-energy physics,  
• detection of gravitational waves,  
• cosmology,  
• astronomy, 
• optics and magnetism.  

 
• different age groups. 
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http://www.frontiers-
project.eu/demonstrators/ 

FRONTIERS Project Website 

One page overview 
about the 
demonstrators can be 
accessed on the 
FRONTIERS website.  
 
It includes key 
concepts, learning 
activities and key 
activities.  

http://www.frontiers-project.eu/demonstrators/
http://www.frontiers-project.eu/demonstrators/
http://www.frontiers-project.eu/demonstrators/


(1). Stages of Inquiry 

FRONTIERS Demonstrators on the Inspiring Science Education (ISE) portal follow an 
inquiry-based approach.  

3 stage approach 

• Orientation 
Orienting and Asking Questions 

• Exploration 
• Hypothesis generation and Design 
• Planning and Investigation 
• Analysis and Interpretation 

• Consolidation 
• Conclusion and Evaluation 
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(1). Stages of Inquiry 
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Orientation phase 
 
• Orientation provokes 

curiosity (orientating and 
asking questions) by 
providing prior knowledge 
or information that is 
necessary to the students’ 
inquiry process.  

Exploratory phase 
 
• Students investigate a 

scientifically oriented question 
or statement. 

• Evidence: Student gives priority 
to evidence. 

• Analyse: Students analyse 
evidence 

• Explain: Students formulates 
explanation based on evidence. 

 
 
 
 
 

Consolidation phase 
 
• Connecting information with 

current scientific thinking, 
• Reflecting on the learning 

process  
• Communicating and justifying 

the explanation.  
 
 
 
 
 



(1). Types of Inquiry 
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This video is designed to guide you through the inquiry based 

approach with the use of an example question  

‘Do Sports Drinks Work?’ 

https://www.youtube.com/watch?v=TJQAfJwVGyk


(2). TPACK  

• TPACK framework with focus on the following: 
 

Technology / tools embedded in the demonstrator and/or supporting it. 
 
Pedagogical knowledge – The teachers’ knowledge of the practices, 
processes, and methods regarding teaching and learning.  
Types of Inquiry and Process of Inquiry.  
 
Content knowledge – Topic (area of physics). Learning Outcomes. 
 
 
 
 
    Punya Mishra and Matthew J. Koehler’s 2006 TPACK framework 



 
Content Knowledge - Learning Outcomes 

Example Demonstrator: Discovering Alien Worlds - The discovery of an exoplanet 

 

• Cognitive Statements deals with knowledge, concepts and understanding. 
• Will the demonstrator help the student develop knowledge of a topic? 

 

• Affective statements include feeling, interest, attitudes, an appreciation that may 
result from science instruction. 
• Will the demonstrator motivate the student in this topic?  Will it help to change their attitude? 

 

• Psychomotor Statements includes outcomes that emphasis physical skills. 
• Will the student use software e.g. image analysis software? Will they construct something? 

 



Content Knowledge - 21st Century Skills  
 

21st century skills refers to a set of abilities that students will require if they are to succeed in 
today’s workplace and society. 

 

• 1. Learning and innovation skills:  

• Communications and collaboration. 

• Creativity and critical thinking.  

 

• 2. Digital literacy skills: information literacy, ICT literacy. 

 

• 3. Life skills:  

• Responsibility – collect and analyse data.  

• Flexibility – changing plans to accommodate feedback.   

• Initiative – plan use of resources, manage time.  



Technology / Tools 

• Demonstrators are embedded in a technology-enhanced learning environment. 

• Technology used in the various stages of the inquiry process. 
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FRONTIERS Lesson Plan Template 

Working group 
 

• The lesson plan template has been designed to help you create  
your own lesson plan for a class.  
• You will be introduced to the lesson plan template during the working 

group session.   
• A video about the template has already been emailed to you. 
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Thank You 
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