OSU QuarkNet Workshop, July 18-21

(Physical Sciences 147)

Objectives for 18-19 July

Participating teachers will:

e Apply physics principles to reduce or explain the observations in data investigations.

e Examine simulated and experimental data. Identify patterns within the data and consider the causes of
those patterns.

e Create, organize and interpret data plots; make claims based on evidence and provide explanations;
identify data limitations.

e Develop a plan for taking students from their current level of data use to subsequent levels using
activities and/or ideas from the workshop.

QuarkNET Agenda TinyURL: https://tinyurl.com/OSUQN2022

Monday, July 18th - Morning Session

9:00 Opening & Registration

e Welcome & introductions
e Registration (https://forms.gle/VeuyjybWkgMvCU;ji6) and create/login to Google account

e Update QuarkNet account (https://quarknet.org/document/update-your-profile-quarknet-site)

9:30 Working together

Norms: APS STEP UP poster & Fermilab norms poster

Video: Pair programming how-to (YouTube) (Amara w/Sp subtitles)
Video: What Most Schools Don’t Teach

A look at the Data Activities Portfolio

10:00 Coding activities (GitHub) (Colab Survival Guide) (MikeP’s Sample Code Blocks)

e Introduction to Jupyter
o Skills: run, edit, & save a notebook

e Probability
o Task: Simulate flipping a coin and make a histogram of the number of heads for each trial.
o Skills: generate random numbers, create and format a histogram
e Position graphs
o Task: analyze Position graphs
o Skills: modify a loop, define a function, format a plot

11:45 All Hands Meeting

e Share observations, challenges
e How do you think your students would handle these tasks?


https://tinyurl.com/OSUQN2022
https://forms.gle/VeuyjybWkgMvCUji6
https://quarknet.org/document/update-your-profile-quarknet-site
https://higherlogicdownload.s3.amazonaws.com/APS/2c0c9f07-6428-4f8e-b9aa-a76098a80cd0/UploadedImages/StepUp-English-Poster.pdf
https://news.fnal.gov/2018/10/from-the-cro-and-coo-fermilab-community-standards/
https://www.yout-ube.com/watch?v=vgkahOzFH2Q
https://amara.org/en/videos/yeaCmHtOwKYu/info/pair-programming/
https://www.yout-ube.com/watch?v=nKIu9yen5nc
https://quarknet.org/data-portfolio
https://github.com/QuarkNet-HEP/coding-camp
https://colab.research.google.com/drive/1LJbewccYRJ7Jf6O8LkdP8kTaOkMxRacO?usp=sharing
https://drive.google.com/file/d/1D0aDerI-zV3xBXbRqqJZiVgEGFYkjjmf/view?usp=sharing
https://colab.research.google.com/github/QuarkNet-HEP/coding-camp/blob/master/intro.ipynb
https://colab.research.google.com/github/QuarkNet-HEP/coding-camp/blob/master/probability.ipynb
https://colab.research.google.com/github/adamlamee/CODINGinK12/blob/master/notebooks/matching-position-graphs.ipynb

12:00 Break

e Lunch
e Create/update your Quarknet.org account

Monday, July 18th - Afternoon Session

13:15 Special Topic - collecting data from the Smartphone

With G accel data set
WithOut G accel data set
James & Joe Cool Plot

13:45 Try another coding activity

e Velocity graphs
o Task: Analyze Velocity graphs

o Skills: modify a loop, define a function, format a plot
e Projectile in Air

o Task: Model the motion of a projectile in air

o Skills: modify a loop, define a function, format a plot

o James & Joe - Cool Look at Tesla in the Air
e Quakes

o Task: Identify patterns in global seismic activity

o Skills: read in a large data set from the web, visualize complex data
e Global Temperature

Task: Describe the differences between land and water on temperature
o Skills: read in a large data set from the web, visualize complex data

o Task: Identify patterns in tidal height over time
o Skills: read in a large data set from the web, visualize complex data, manipulate time series
data

Chris’s Stars Notebook

Motion of a pendulum

Charlie’s Gravitational and El

Here is the source of a pennies mass lab

Python in Biology

Github in Biology

Getting Data from Google Sheets - the penny lab is near the bottom
This site from CERN has a great notebook view of analyzing CERN data
Datasaurus Dozen resource code, etc

14:30 Special Topic: Lab Data Analysis Using Python Notebooks

Slides

Notebook: Lab Data Linearization Analysis in Python
Google Drive Folder: “Dry Lab” Spreadsheet & Python Linearization Activity
Notebook: Comparison of 2 Mean Values from 2 Measurement Sets


https://colab.research.google.com/drive/1X2ma-j0v5gIIV_ovTDmpOQwx4XLDJ76F?usp=sharing
https://docs.google.com/spreadsheets/d/1H4gvsbjZsY8H0YM9Fm5BTAoQxGLP76Er8YmZ8y7y8P8/edit?usp=sharing
https://docs.google.com/spreadsheets/d/1jj_zw16eSrTueze6WIttMu-eLzWyjw_CHlN91SnQP4c/edit?usp=sharing
https://colab.research.google.com/drive/1fS2kp4okgsR4B2pqOPlFBKIuMGtTeQbO?usp=sharing
https://colab.research.google.com/github/adamlamee/CODINGinK12/blob/master/notebooks/matching-velocity-graphs.ipynb
https://colab.research.google.com/github/QuarkNet-HEP/coding-camp/blob/master/projectile_in_air.ipynb
https://colab.research.google.com/drive/1d5vs6gYz9hjWtBJYKU6pS_BE-dT4WhNQ?usp=sharing
https://colab.research.google.com/github/adamlamee/CODINGinK12/blob/master/notebooks/quakes.ipynb
https://colab.research.google.com/github/adamlamee/CODINGinK12/blob/master/notebooks/global-temp.ipynb
https://colab.research.google.com/github/adamlamee/CODINGinK12/blob/master/notebooks/tides.ipynb
https://colab.research.google.com/drive/1c5IJrr5M96dBcbTDSzgPsT4bItEpVvT6?usp=sharing
https://colab.research.google.com/drive/10L5IiNVjg9F8szH7XKbw6ewaYEztN-_H?usp=sharing
https://colab.research.google.com/drive/1BmADZhR6GNLF8zCXpf43D9vFLxA0I3pa?usp=sharing
https://chem.libretexts.org/Bookshelves/Analytical_Chemistry/Supplemental_Modules_(Analytical_Chemistry)/Analytical_Sciences_Digital_Library/Active_Learning/Shorter_Activities/Penny_Statistics_with_Data_Set
https://chem.libretexts.org/Bookshelves/Analytical_Chemistry/Supplemental_Modules_(Analytical_Chemistry)/Analytical_Sciences_Digital_Library/Active_Learning/Shorter_Activities/Penny_Statistics_with_Data_Set
https://github.com/topics/computational-biology?l=jupyter+notebook
https://colab.research.google.com/drive/1jUf1V9pubeYkc87yW6-ZOm54xnn5GZ1p?usp=sharing
https://particle-physics-playground.github.io/
https://itsalocke.com/datasaurus/
https://docs.google.com/presentation/d/1_qGgYD4dalhxZCMSRUkoqLCj2tZqI3aWq95itCENHic/edit?usp=sharing
https://drive.google.com/file/d/1VJmck4OGERiTwHM4644ofJZ_nOmvzfeT/view?usp=sharing
https://drive.google.com/drive/folders/1HOQlkinpuKVuPeitn0GM3VjNhwhP_BsH?usp=sharing
https://colab.research.google.com/drive/1XwCnZZwY-n_73_BsFqKrqIIzkEtAyHzl?usp=sharing

15:00 Introduction to Muon Mass Notebook

e Short introduction to Muon Mass notebook
e Muon mass
o Task: measure the invariant mass of a muon
o Skills: calculate invariant mass given its 4-vector (energy and x/y/z-momentum), make a mass
plot

15:45 All hands meeting

e Share observations, challenges
e How do you think your students would handle these tasks?

16:00 End of day

Tuesday, July 19th - Morning Session

9:00 Welcome back

e Recap from yesterday
e What stood out? Any new thoughts?

9:15 Change from student hat - teacher hat!

e Work Time Outline (Today, this morning and Tomorrow Morning)
e Where might these (or your own) coding activities fit into your course?
e Develop a coding activity and integrate it into your course plan.
See CODINGInK12.org site and the UCI Machine Learning repository for data sets
Coding Fellows Colab Survival Guide
Mike P’s Sample Code Blocks Document
embedding an image from your Google Drive (source):
m In atext cell, embed an image with: ![alt text label](URL-to-image)
m Original URL:
https://drive.google.com/file/d/0B6wwyazyzml-OGQ3VUo0Z2thdmc/view
m Edit the URL to look like this:
https://drive.google.com/uc?export=view&id=0B6wwyazyzml-OGQ3VUo0Z2thdmc
Opening a Google Sheet in Colab
Superscript example: In a text cell:
m word <sup>exponent</sup> will display as word ¢xonen
o This site can be used to create equations in Markdown: https://latexeditor.lagrida.com/
o Here is a project | wrote a couple of years ago with a statement about project expectations.
e Create an implementation plan.
o The format should be whatever is useful to you. How do you sketch out your lessons? Do you
use a form from your school or district?

o

o O O



https://colab.research.google.com/github/QuarkNet-HEP/coding-camp/blob/master/muon_mass.ipynb
https://adamlamee.github.io/CODINGinK12/
https://archive.ics.uci.edu/ml/index.php
https://colab.research.google.com/drive/1nb6qcjNCpJYp0mP9igUXcXBB-aEk62oC?usp=sharing
https://drive.google.com/file/d/1D0aDerI-zV3xBXbRqqJZiVgEGFYkjjmf/view?usp=sharing
https://stackoverflow.com/questions/15557392/how-do-i-display-images-from-google-drive-on-a-website
https://drive.google.com/uc?export=view&id=0B6wwyazyzml-OGQ3VUo0Z2thdmc
https://colab.research.google.com/github/QuarkNet-HEP/coding-camp/blob/main/Work%20in%20Progress/read_from_a_file.ipynb
https://latexeditor.lagrida.com/
https://colab.research.google.com/drive/1gw6iy9y56luop-Rp-lLyOgU0JkXTcFi_?usp=sharing

11:30 All Hands Check In

12:00 Break

e Lunch

Tuesday, July 19th - Afternoon Session

13:30 Continue working on implementation plan

e Get help on coding issues
e Finish your coding activity and drafting an implementation plan

14:30 Share out

e Teachers take turns (5 min each) sharing your ideas for how coding might make it into your classroom.
If your Colab notebook is ready for others to try out,
o Click the Share” button in the top right of the Colab notebook.
o Copy the link to give others view-only access.
o Send that link to michael.plucinski@gmail.com and we’ll post in on the agenda
e The Sharing!
o James M - Friction

o Ashley A - Pie Charts - Teacher Version
m Ashley A - Pie Charts - Student Version

o Kevin - Data Analysis with the Dry Lab

15:30 All hands meeting

e Share observations, challenges
e Closing thoughts? Where to next?

e Complete QuarkNET Survey Update or Full Survey

16:00 End of day

Wednesday, July 20th - Morning Session

Objectives for 20 July

Participating teachers will:
e Explain the origin of the Higgs Boson, how it was discovered, and what we have yet to learn.
e Create and use a mass histogram to analyze data from ATLAS or CMS
e Explain different particle decay processes that give rise to a four-lepton signal


mailto:michael.plucinski@gmail.com
https://colab.research.google.com/drive/1ra-tdQwHL6-JkI_l6uW9OGvccBDtagb8?usp=sharing
https://colab.research.google.com/drive/1PBFsS4Olr1mkNrK-LNP6yV7Csn6hWlk8?usp=sharing
https://colab.research.google.com/drive/1tpl6G5YHUGNy44ZG6oAZunpgcvzL28_3?usp=sharing
https://colab.research.google.com/drive/1FZwuADG4_EQFJ7eyGNYjUPjLSLv7CLjG?usp=sharing
https://www.surveymonkey.com/r/BMBH6Y2
https://www.surveymonkey.com/r/BNBW23K

09:00 Check-in, re-start

09:15 Data Activity: Shuffling the Particle Deck (online cards)

Alternative: Quark Workbench (full info)

09:45 Tutorial: Where’s Higgs (responses)

10:30 Break

10:45 Presentation: What We Have Learned, What We Seek about Higgs

(Prof. Dorival Gongalves)
11:45 Reflection and discussion

12:00 Break

e Lunch

Wednesday, July 20th - Afternoon Session
13:30 Introduction to CMS (Stupak)

14:00 Search for Higgs in CMS Data

Take breaks as needed

Intro slides

Z-mass activity (calculator) (data) (online protractor for Chrome)
MassCalc spreadsheet

iSpy for Higgs@10 (results form) (output)

Mike Plucinski’'s Higgs@10 Notebook

16:00 End of day
e Group photo!

Thursday, July 21st - Morning Session

Objectives for 21 July
Participating teachers will:
See some active research labs

Brainstorming with
Feedback and brainstorming for future workshops

Discuss and develop plans for implementing activities into their classrooms


https://quarknet.org/data-portfolio/activity/shuffling-particle-deck
https://docs.google.com/presentation/d/1olMl38qx3BtDWoJMB1Iu7XgJwIdmue6wi0q9VJk-bew/copy?usp=sharing
https://web.quarknet.org/activities/qwbench/puzzle5.html
https://quarknet.org/data-portfolio/activity/quark-workbench
https://quarknet.org/content/wheres-higgs
https://docs.google.com/document/d/1am2SSPdsQilfCLgjR097vhJMqWRkWWAsFil1OHP9eys/edit?usp=sharing
https://docs.google.com/presentation/d/16T7INXY8tjXDRxNDNGI2KqMONr16V1dqINdR2wTAjPc/edit?usp=sharing
https://quarknet.org/data-portfolio/activity/calculate-z-mass
https://www.calculator.net/scientific-calculator.html
https://quarknet.org/page/z-mass-calculation-event-images
https://chrome.google.com/webstore/detail/protractor/kpjldaeddnfokhmgdlmpdlecmobaonnj
https://docs.google.com/spreadsheets/d/11-73UEOJwus6ohhw5QFOfCsmShgyCZ6UezyvCYZanL4/copy?usp=sharing
https://ispy-webgl-masterclass.web.cern.ch/
https://docs.google.com/forms/d/e/1FAIpQLSecvzm1QwEhmK8_9ynomKsXT_LGN2GtyNvU9UD4A8hCxMG75w/viewform?usp=sf_link
https://docs.google.com/spreadsheets/d/16Ize2hbWjFPr00WQUNzL5HZXFIOqYrLHHeEyOS4O2Y8/edit?usp=sharing
https://colab.research.google.com/drive/14Ch6bEpaJhpmaXgx6Ty8ulSS949wBYhj?usp=sharing

09:00 Welcome to the last day

09:05 Opportunities for Students from Underrepresented Groups

e Discussion with Dean Freeman, Senior Inclusion Officer

09:30 Share-a-thon, reflection, implementation planning

e Veteran QN teachers share their expertises: activities they already do, what works, what doesn’t
e Reflect on the new activities from this workshop
e Discuss how to implement activities in your classroom

10:20 Break

10:30 Rosenberger Photonics Lab Tour
(Physical Sciences 551)

11:00 Meyers Materials Growth and Characterization Lab

11:30 Benton Radiation Physics Lab
(Drive/Carpool to to Venture 1 Building, 1110 South Innovation Way Drive)

12:00 Break

e Lunch

Thursday, July 21st - Afternoon Session

13:30 How can OSU help in your classroom?

(Zoom: https://zoom.us/j/2763137742)

Brainstorming with the Physics Dept. Outreach and Recruitment Committee
Set up guest lectures, demo days, other activities

Notes: B Notes from QuarkNet meeting with OaRC

14:30 Break

14:45 Closeout

e Feedback on the 2022 workshop
e Ideas and plans for the future
e Complete QuarkNET Survey Update or Full Survey

15:30 End of Workshop



https://docs.google.com/document/d/1FKR56RZSGpSVvtBuFKnKzMPXRj3yNt-wEpZsPlArKtI/edit?usp=sharing
https://zoom.us/j/2763137742
https://www.surveymonkey.com/r/BMBH6Y2
https://www.surveymonkey.com/r/BNBW23K
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