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Outreach activity promoted by the 
High Energy Physics community for 
high school students since 2005.

> 16000 students~ 60 countries > 250 universities
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Masterclasses in Trento since 2017 (three 
editions)

~ 40 high school students
from Trentino and Veneto schools 
participated to the event each edition.

3 / 5 researchers
from university of Trento volunteered as 
tutors.

The 2020 edition was cancelled due to the 
strict lockdown  imposed by Italian 
government.
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Previous editions at the University of Trento

https://www.nytimes.com/2020/03/09/world/europe/italy-lockdown-coronavirus.html
https://www.nytimes.com/2020/03/09/world/europe/italy-lockdown-coronavirus.html


Morning session dedicated to lectures
3 hours 4



Afternoon session where students analyzed real data from particle physics experiments
3 hours
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International meeting to merge all analysis and discuss results with CERN scientists
1 hour
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Typical pre-COVID19 agenda

Morning session (3 hours)
Lectures to prepare students for the data analysis session

Lunch break (1 hour)

Afternoon session (4 hours)

Students divided into groups to analyze data (3 hours)

Merged analysis and discussion with CERN scientists (1 hours)



Source: bbc.com
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13 March 2021

https://www.bbc.com/news/world-europe-56382608


> 5 hours of lessons

6 days a week

30 hours 
seated in front 
of a screen 
per week

Average italian high school lecture time
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Electrodermal activity is a sensitive index of sympathetic 
nervous system activity

The sympathetic nervous system stimulates increased 
metabolic output to deal with external challenges:
homework/exams/study, social activity, sleep activity

Class lectures can be compared to watching a TV show

https://pubmed.ncbi.nlm.nih.gov/20172811/
https://pubmed.ncbi.nlm.nih.gov/20172811/


Community
feelingGreat interactionNot the standard 

online lecture

Baseline requirements we set for a successful event...
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The final solution we developed

Gamification
Theory quiz

Analysis challenge
Fewer participants to 
ensure close tutoring

16 students

Activities spreaded over 
1 week to reduce workload
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Day 1 - Lectures
18/03/2021

3 lecture of 30 minutes plus question time

1 - History of CERN and success 
of the Standard Model

3 - How to discover a particle2 - Description of the ATLAS 
detector
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Challenge - Phase 1

powered by:

Host side Student side 14



powered by:

First ranking before the analysis 
challenge

Useful statistics to assess which parts of the lectures were less 
clear
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Day 2 - Tutored hands-on session
19/03/2021

Review of key concepts for the analysis

20 minutes before hands-on session.

1 hour hands on session with close tutoring 

4 students per tutor

Half of the students per tutor 
compared to previous editions
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Challenge - Phase 2

● Each student was assigned with a certain number of dataset to be analyzed.

● Starting ranking obtained using Kahoot quiz (mandatory)

● Optional participation to the challenge 

● Submission of the analyzed file via email

● Ranking available online (powered by KeepTheScore) based on number of analyzed 
events

● Many possible improvements: Automatic badge awarding system for each goal 
achieved after any submission, e.g. “Graviton hunter” for spotting 10 graviton events, 
etc.
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https://keepthescore.co/
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~ 350 events
Hands-on session

19/03/2021

~ 700 events
Some days after

24/03/2021

Leaderboard
Update

25/03/2021

1750 events
Final day 

26/03/2021
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110 events 
analyzed by each 
student on average

x 2 respect to previous editions 
Each group (4 students) was required to 
analyze 50 events 



All the expected peaks were observed and the results  were discussed together with two Italian CERN physicists. 
Keeping the discussion in Italian engaged even those students without adequate english language skills.
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Day 3 - Merged analysis discussion
26/03/2021



Winners announced after the discussion of the merged analysis results. 21
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Before closing the event...

Open microphone chat with the students that asked us  suggestions on how to face a critical moment 
such as choosing which university course to enroll in.

Some of the students told us they participated to the events just to be sure they were right in neglecting 
Physics among their favored choices.

This was a great moment for the tutors since all the students were very willing to share their fears 
and hopes for the future.
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Online  agenda
Day 1 (2 hours)

18/03/2021
Lectures to prepare students for the data analysis session

Kahoot quiz

Day 2 (2 hours)
19/03/2021

Tutored hands-on session before analysis challenge

Day 3 (~3 hours)
26/03/2021

Merged analysis and discussion with CERN scientists
Challenge winners announcement

Open-Microphone session

Challenge week



Great success of the event but..
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How do you evaluate the event globally?



Not all the students were interested in participating in the challenge
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How do you rate the analysis challenge ?

I didn’t participate

Difficult

Stressful

Captivating

Motivating
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https://www.unicef-irc.org/publications/pdf/learning-at-a-distance-childrens-remote-learning-experiences-in-italy-during-the-covid-19-pandemic.pdf


We were the only university (at least in Italy) to adopt this solution. 
We had not the possibility to communicate the feeling of international community

that the standard version can do.
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https://home.cern/about/who-we-are/our-governance/member-states


Conclusion
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The 2021 edition of the International Masterclasses of Particle Physics in Trento was hosted fully online.

The event was spread over 3 different days to reduce workload for students.

A one-week analysis challenge was hosted to increase students interest and participation. 
On average, each student analyzed 100 events (twice the events with respect to previous years).

The event was a great success but there is still place for improvements.

With the hope that future editions will be in presence, we believe is worth investigating how to add an analysis 
challenge in the contest of standard masterclasses, for example by increasing masterclasses duration to 
account for challenge time and developing a dedicated platform where students can submit the results of 
their analysis.

For any question: andrea.diluca@unitn.it

https://www.deeppp.eu/
mailto:andrea.diluca@unitn.it

