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Overview

e |RIS-HEP workforce development activities contribute
to the preparation of a highly qualified STEM
workforce

® Several events organized

e Connect with Physics teachers

m Growing partnership with QuarkNet
® Run additional summer coding camps for

K-12 teachers in US
e Software training outreach in Puerto Rico

m Social media (Facebook groups)
m Society of Physics teachers

® Serves as an opportunity for the to perform public
engagement and impact the nation’s STEM education
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Outreach even

Participants/
Tutors

Coding Camp at Fermilab (1 week) 21/5
with QuarkNet

Data Analysis for Lab Research
(Virtual) (1 day)

Arduino Micro Controller and C++

programming (STEM Teachers) (In
person) (2 days)

Machine Learning Basics for STEM
teachers (Virtual) (2 days)

Data Analysis for STEM teachers
(Virtual) (2 days)

Data Camp for STEM teachers (Virtual)
(1 day)

An introduction to programming for . :
STEM teachers ‘2 da!sl ) \ Joshua Chaparro Mata

Machine Learning
Workshop/Hackathon (3 days) Brian Cruz Harold Guerrero Isabel Melendez
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https://indico.cern.ch/event/1132342/
https://indico.cern.ch/event/1132342/
https://indico.cern.ch/event/1068475/
https://indico.cern.ch/event/1068475/
https://indico.cern.ch/event/998732/
https://indico.cern.ch/event/998732/
https://indico.cern.ch/event/927162/
https://indico.cern.ch/event/860466/
https://indico.cern.ch/event/817539/
https://indico.cern.ch/event/817539/
https://indico.cern.ch/event/809812/
https://indico.cern.ch/event/809812/
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Introduction to Programming

Python, Jupyter notebooks, Colab
hands-on Data analysis

HEP data preview with CMS Open Data
Examples



IRISHEP &

To implement a strategic plan for training
high school teachers, IRISHEP and
QuarkNet have developed a program PEReutae
(o R o)V e [SRYe AV [ IR - LIl Friday Fiyer - September
from science teachers L

Friday Flyer/News

L 1
Meetings

Coding Fellows Meeting Logs
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QuarkNet

® Brings real research experience to high
school Science teachers, students, and
classrooms.

e QuarkNet has ~50 centers in universities and
laboratories participating in high energy
physics experiments

: Quarknet Centers IRIS-HEP/Quarknet Coding Camps 2023

11’ | S

Danelix Cordero - Rosario - CHEAP 2023, Virginia, USA

Quarcket

IRIS-HEP

e Growing partnership with QuarkNet to run
additional summer coding camps for K-12
teachers

® Serves as an opportunity for public
engagement and impact the nation’s STEM
education.

@ RIS-HEP institutes




QuarkNet Co

Teachers — Participation

and Specialty
Summary of teacher’s

participation in coding
activities held in the last years
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v - * Teacher participation has increased over the years

ol 4l * Teachers develop educational material at the end of the
2019 2020 2021 2022 workshop e.g. python notebooks on physics topics for

students

™ Teachers

* Inclusive — more teachers of different specialties

* Increase the cross-cultural and diversity in the teacher's
participation
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Coding Ca

e Coding Camp (google colab, Jupyter notebooks)

e Data Visualization: Plot a function with lines, pace and
customize plots with pyplot, define a function.

e B-field Variation: Analyze data from mobile app
* Muon Tracks: Analyze tracker data from muons in CMS

* Muon Tracks with Machine Learning: Repeat the muon
tracks analysis with several machine learning

Simple Scatter plot

time

Absolu
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QuarkdNet O
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Modules

The modules

Basics

Software Development and Deployment

“student hat”
Engage, Explore, Explain

e Teachers work in groups
Running Python code
Using pre-Jupyter
notebook

e Review basic coding

e Use CMS data

“teacher hat”
Elaborate and Evaluate

e Teachers develop
implementation plans for
their own classroom
Writing Jupyter notebook

e Adapt and apply
appropriately to their
classroom




Ouinckvet ()

More Workshops across the
nation

More virtual Workshops - Spanish
and English language

More HEP data relevant to HS
Physics content

Coding Camps
« Engage in Coding Techniques
« 2 or 3 days in basic programming
* More model-fitting and ML
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Thanks for your attention!

Prof. Danelix Cordero—Rosario
cdanelix@hotmail.com

This project is supported by the National Science Foundation under Cooperative Agreement OAC-1836650.
Any opinions, findings, conclusions or recommendations expressed in this material are those of the authors
and do not necessarily reflect the views of the National Science Foundation.
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