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« One thing I like about physics, and about science in general, is that it’s a lot of fun » 
Robert Hofstadter, American physicist and Nobel Prize winner

Why? 

In middle school, physics is often overlooked or only briefly taught as part 

of general science 

Target:

Mathematics, Science or Technology teachers from middle secondary schools 

(age 11-14) in Italy

Goal:

Designed to provide practical tools and ideas to bring physics into the 

classroom through simple and engaging hands-on activities
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Inquiry Based Learning (IBL)
A teaching approach that puts students at the center of the learning process.
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5E Model: Engage - Explore – Explain – Elaborate – Evaluate
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The 5E Model

Explore

Explain 

Elaborate 

Evaluate 

Engage1. Engage: designed to grab the class's 

attention and spark interest 

2. Explore: students start to formulate 

hypothesis, plan experiment and use intuition 

3. Explain: the class share its observation and 

conclusions 

4. Elaborate:  students consolidate their 

understanding through further experiments 

and explanations 

5. Evaluate: students and teachers reflect on 

what has been learned throughout the 

process
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1. KIT
Educational and experimental kit 

developed at CERN

2. TRAINING DAY
Training program that helps teachers learn how to 

use the kit and bring it into their classrooms 

effectively. 

HOP Structure

Participation is completely free of charge
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1. KIT

Includes all the materials needed to 
carry out a series of hands-on
experiments in the classroom

Each kit comes with:

• Clear assembly instructions 

• Booklet that guides teachers in preparing
lessons and suggests additional low-cost 
experiments.
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Students will use “mystery boxes” to explore the scientific 
method.

Each box contains a hidden structure with a steel ball that 
moves along a concealed path. By shaking the box, students will 
try to determine when the ball moves freely and when it 
encounters a wall. 

They will make hypotheses, test them through practical 
experiments, and ultimately present their conclusions to the class

1. Mistery Box
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The unit allows students to explore concepts of pressure 
and density, learning why some objects float while others 
sink through classic buoyancy and pressure variations 
experiments.

2. Pressure
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This unit introduces the main properties of light—its 
composition, behaviour, and phenomena such as 
photons, lenses, interference, and reflection

3. Light
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4. Electric Charge
The final unit features a small electrostatic accelerator, which sparks 

curiosity about electric charge and electrostatic currents. 
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2. TRAINING DAY
A team of trainers and researchers from CERN, 
INFN, and the Agnelli Foundation guide 
teachers through the HOP educational kit and 
teaching method. 

The entire day focuses on exploring physics, 
innovative teaching approaches, and hands-on
activities.

Teachers get to experience firsthand the 
experiments they will later bring into their
classrooms.



2023

• Pilot Edition 

• First Edition: 16 INFN 

locations

708 trained teachers
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626 trained teachers

2024

• Second Edition:  18 

INFN locations
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587 trained teachers

2025

• Third Edition:

19 INFN locations
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So far, HOP has reached 1921 teachers across Italy.

The final edition is scheduled for April 2026 in Milan for 96 teachers, in order to use up 
the remaining stock of kits planned for the project.
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Project Evaluation
To assess both the effectiveness of the training 
days and the use of the educational kit in 
classrooms, a two-stage survey was
conducted:

• Immediately after training

• About a year later, near the end of the school 
year. 
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Project Evaluation: right after training

S. Bertelli, INFN – Italian National Institute for Nuclear Physics



Project Evaluation: one year later
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Project Evaluation: one year later
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Thank you very much for your attention!
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