
2024 UNM summer workshop agenda July 15-17, 9am-4pm 

UNM Quarknet Center Coding Workshop Agenda 

Objectives 
Participating teachers will: 

●​ Apply physics principles to reduce or explain the observations in data investigations. 
●​ Examine simulated and experimental data. Identify patterns within the data and consider 

the causes of those patterns. 
●​ Create, organize and interpret data plots; make claims based on evidence and provide 

explanations; identify data limitations. 
●​ Develop a plan for taking students from their current level of data use to subsequent 

levels using activities and/or ideas from the workshop. 
 

- We will be meeting at the PAIS building at UNM in room 2210 
- Parking available at the Cornell Parking Structure. Keep your daily receipts for parking! 
- If your school has Google Colab blocked, you will want to use a personal Google account to 
access the notebooks used in this workshop. 

Monday July 15, Day 1: Coding 

9:00 Opening session 
●​ Welcome, sign-in & introductions 
●​ Attendance Registration (https://forms.gle/FZs2cPoN2SAr2Ur87) and create/login to 

Google account 
●​ QuarkNet Updates & QuarkNet Opportunities 
●​ Norms Poster (from STEP UP program)  

 

9:30 Why coding? 
●​ Video: Pair programming how-to (YouTube) (Amara w/Sp subtitles) 
●​ Video: What Most Schools Don’t Teach 
●​ Why do we teach coding? 
●​ How else can teachers use coding? 
●​ A look at the Data Activities Portfolio 

 

9:45 Intro to Coding activities (GitHub)  
●​ Introduction to Jupyter  

○​ Skills: run, edit, & save a notebook 
●​ Probability 

https://forms.gle/FZs2cPoN2SAr2Ur87
https://docs.google.com/presentation/d/1048PrccV-aNmK16dw6kpycNyebACd8cFFgQXfwjdS98/edit?usp=sharing
https://higherlogicdownload.s3.amazonaws.com/APS/2c0c9f07-6428-4f8e-b9aa-a76098a80cd0/UploadedImages/StepUp-English-Poster.pdf
https://www.youtube.com/watch?v=vgkahOzFH2Q
https://amara.org/en/videos/yeaCmHtOwKYu/info/pair-programming/
https://www.youtube.com/watch?v=nKIu9yen5nc
https://quarknet.org/data-portfolio
https://github.com/QuarkNet-HEP/coding-camp
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


○​ Task: Simulate flipping a coin and make a histogram of the number of heads for 
each trial. 

○​ Skills: generate random numbers, create and format a histogram 
●​ Position graphs 

○​ Task: analyze Position graphs 
○​ Skills: modify a loop, define a function, format a plot 

11:00-12:00 Particle Detector Lab Tour 
●​ Tour given by Luis Flores-Sanchez 

 

12:00 Break 
●​ Lunch 

 

13:00 Review challenges from the morning session 
●​ Share observations, challenges 
●​ How do you think your students would handle these tasks? 

 

13:15 Try another coding activity  
●​ Physics 

○​ Velocity graphs 
■​ Task: Analyze Velocity graphs 
■​ Skills: modify a loop, define a function, format a plot 

○​ Projectile in Air 
■​ Task: Model the motion of a projectile in air 
■​ Skills: modify a loop, define a function, format a plot 

○​ Motion of a pendulum  
■​ Task: Take data and model the motion and period of a pendulum 
■​ Skills: Importing data, making a scatter plot, make a best fit line/curve 

●​ Earth & Space Science 
○​ Quakes 

■​ Task: Identify patterns in global seismic activity 
■​ Skills: read in a large data set from the web, visualize complex data 

○​ Global Temperature 
■​ Task: Describe the differences between land and water on temperature 
■​ Skills: read in a large data set from the web, visualize complex data 

○​ Tides 
■​ Task: Identify patterns in tidal height over time 
■​ Skills: read in a large data set from the web, visualize complex data, 

manipulate time series data 

https://colab.research.google.com/github/adamlamee/CODINGinK12/blob/master/notebooks/matching-position-graphs.ipynb
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/10L5IiNVjg9F8szH7XKbw6ewaYEztN-_H?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


●​ Misc 
○​ Bigfoot sightings 

15:30 Group Discussion 
●​ Share observations, strengths, challenges for the day 
●​ What are you hoping to get out of tomorrow? 

 
 

Tuesday July 16, Day 2: Coding 

9:00 Welcome back 
●​ Sign-in  
●​ Recap from yesterday 
●​ What stood out? Any new thoughts? 
●​ Group photo 

 

9:15 Introduction to Muon Mass Notebook 
●​ Introduction to Muon Mass notebook 
●​ Muon mass 

○​ Task: measure the invariant mass of a muon 
○​ Skills: calculate invariant mass given its 4-vector (energy and x/y/z-momentum), 

make a mass plot 
●​ Finish early? Muon tracks with machine learning 

11:00 Speaker  
●​ Grad student: Andrew Gentry  "The Future of Particle Physics: The Plans of The Particle 

Physics Community for Discovery in the Next Decade and Beyond"   

12:00 Break 
●​ Lunch​

 

13:00 All Hands Meeting 
●​ Share observations, challenges from the morning 
●​ How do you think your students would handle these tasks? 

https://colab.research.google.com/drive/1MXRT2EATO5X_-N1mudQhzRbJUahnz2Oy
https://colab.research.google.com/github/QuarkNet-HEP/coding-camp/blob/master/muon_mass.ipynb
https://colab.research.google.com/drive/1KAnf2LZInES3WnX4dIEP-KDMRHKYPmf2
https://docs.google.com/presentation/d/1quzc2UX6rQvDSpZ7t0M92gy8Vko2_Pxv/edit?usp=sharing&ouid=105867590703943273182&rtpof=true&sd=true
https://docs.google.com/presentation/d/1quzc2UX6rQvDSpZ7t0M92gy8Vko2_Pxv/edit?usp=sharing&ouid=105867590703943273182&rtpof=true&sd=true


13:15 Try another coding activity 
●​ Math 

○​ Wrapping paper 
■​ Task: Use coding to figure out how much wrapping paper is needed for a 

given gift size 
■​ Skills: mathematical operations, make changes to a dataframe, saving 

student responses to a google sheet 
●​ Earth & Space Science 

○​ Sunspots 
■​ Task: visualize sunspot data 
■​ Skills: import, filter, and plot data 

○​ Stars Notebook 
■​ Task: Visualize star data and make an H-R Diagram 
■​ Skills: create and format a plot 

●​ Chemistry 
○​ Elements 

■​ Task: visualize and interpret patterns in element properties 
■​ Skills: import, sort, and plot data 

○​ Mass of a Penny 
■​ Task: create a histogram using data taken from measuring the mass of 

pennies from different years 
■​ Skills: import data, make a histogram 

●​ Physics 
○​ Falcon 9 Rocket Data 

■​ Task: Use real launch data to make graphs and calculations 
■​ Skills: import data, make and save a graph, plotting multiple data sets on 

the same graph, calculating velocity and acceleration 
 

15:45 All hands meeting 
●​ Share observations, challenges 
●​ How do you think your students would handle these tasks? 

 

Wednesday July 17, Day 3: STEP-UP & Implementation 

9:00 Welcome back 
●​ Sign in 
●​ Recap from yesterday 
●​ What stood out? Any new thoughts? 

9:15 STEP-UP 
●​ Introduction to the STEP UP program - Motivation (slides) 
●​ Step up discussion norms poster 

https://colab.research.google.com/drive/1Yt3Q0yjdQmxqnq8NFirB67jIR5uDm5EH
https://colab.research.google.com/drive/1mOV5yCt1_tDM3HODA7cLPJXfVcUcezyr
https://colab.research.google.com/drive/1c5IJrr5M96dBcbTDSzgPsT4bItEpVvT6?usp=sharing
https://colab.research.google.com/drive/1WpdQJ2OUX6iEb3xT2xs7BL_IA01wlh-a
https://colab.research.google.com/drive/1NgNPw0yP_zz05sV4f9XquBjjf0_L-8C2
https://colab.research.google.com/drive/12IgDzew-JqfYgoQ8ecSEj2jiNStSX7_I
https://engage.aps.org/stepup/home
https://quarknet.org/sites/default/files/Step%20Up%20Intro.pdf
https://higherlogicdownload.s3.amazonaws.com/APS/2c0c9f07-6428-4f8e-b9aa-a76098a80cd0/UploadedImages/StepUp-English-Poster.pdf


●​ Step up lessons and resources from STEP UP website 
○​ Careers in Physics - quick reference 
○​ Women In Physics - quick reference 
○​ Everyday Actions - quick reference 

●​ Try out Careers in Physics lesson - QuarkNet DAP version 
○​ Brainstorms careers in physics - Post-It Notes 
○​ Online Career Matching Tool 

■​ Read a couple of profiles 
■​ Be ready to share out a summary of one profile 

○​ Careers in Physics slides - view these, then discuss 
○​ Overview of student assignment: Make a personal profile 

●​ Try out Women in Physics lesson - QuarkNet DAP version 
○​ Pre-Assignment 
○​ WIP Group Assignment - Jigsaw this…each person responsible for a section 
○​ Personal reflection 
○​ Brainstorm - Possible ways to decrease bias. 
○​ Post-Assignment 

●​ Everyday Action - overview 
○​ Link 

~11:15 Change from student hat → teacher hat! 
●​ Where might these (or your own) coding activities fit into your course? 
●​ Develop a coding activity and integrate it into your course plan. 
●​ Some resources: 

○​ See CODINGinK12.org site and the UCI Machine Learning repository for data 
sets 

○​ Coding Fellows Colab Survival Guide 
○​ HEP resources 
○​ embedding an image from your Google Drive (source): 

■​ In a text cell, embed an image with: ![alt text label](URL-to-image) 
■​ Original URL: ​

https://drive.google.com/file/d/0B6wwyazyzml-OGQ3VUo0Z2thdmc/view 
■​ Edit the URL to look like this: 

https://drive.google.com/uc?export=view&id=0B6wwyazyzml-OGQ3VUo0
Z2thdmc 

○​ Opening a Google Sheet in Colab 
■​ File > Share > Publish to the web > Comma-separated values > 

Publish. 
■​ That gives you a link to a CSV copy of the file. The copy will update 

automatically from time to time. 
○​ Superscript example: In a text cell: 

■​ word <sup>exponent</sup> will display as word exponent 

○​ Alternative to google colab: 
■​  Binder 

https://engage.aps.org/stepup/curriculum/careers
https://higherlogicdownload.s3.amazonaws.com/APS/2c0c9f07-6428-4f8e-b9aa-a76098a80cd0/UploadedImages/StepUp_CiP2020_QuickReferenceGuide.pdf
https://engage.aps.org/stepup/curriculum/women
https://higherlogicdownload.s3.amazonaws.com/APS/2c0c9f07-6428-4f8e-b9aa-a76098a80cd0/UploadedImages/WiP2020_QuickReferenceGuide.pdf
https://engage.aps.org/stepup/curriculum/everyday
https://higherlogicdownload.s3.amazonaws.com/APS/2c0c9f07-6428-4f8e-b9aa-a76098a80cd0/UploadedImages/EverydayActions_QuickReferenceGuide.pdf
https://quarknet.org/data-portfolio/activity/quarknet-step-careers-physics
https://engage.aps.org/stepup/curriculum/careers/matching
https://docs.google.com/presentation/d/1KI6d3khDGD5jRn1AO00v0sEylMdtOFwyTE9hTLokyA4/edit?usp=sharing
https://higherlogicdownload.s3.amazonaws.com/APS/2c0c9f07-6428-4f8e-b9aa-a76098a80cd0/UploadedImages/CiP_PersonalProfile_2020.pdf
https://quarknet.org/sites/default/files/content/portfolio/file/2024-01/mgb-approved_Women%20in%20Physics%20Teacher%20Notes_200528_0.pdf
https://higherlogicdownload.s3.amazonaws.com/APS/2c0c9f07-6428-4f8e-b9aa-a76098a80cd0/UploadedImages/WiP_studentfiles.pdf
https://quarknet.org/sites/default/files/content/portfolio/file/2024-01/mgb-approved_Group%20Tasks%20for%20Women%20in%20Physics_200528_1.pdf
https://higherlogicdownload.s3.amazonaws.com/APS/2c0c9f07-6428-4f8e-b9aa-a76098a80cd0/UploadedImages/StepUp_EverdayActions2020_v3.pdf
https://adamlamee.github.io/CODINGinK12/
https://archive.ics.uci.edu/ml/index.php
https://colab.research.google.com/drive/1nb6qcjNCpJYp0mP9igUXcXBB-aEk62oC?usp=sharing
https://docs.google.com/document/d/1o9lOPoJjWP9pJb_EeEOSuqOmw8yjb5zRVA4MVAgp83I/edit?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://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://mybinder.org/v2/gh/ThePAEngineer/QNCodingBinderWorkshop/HEAD


■​  Replit (can make a free account, set up as teacher and students, works 
with Google classroom, but cannot run separate code blocks) 

●​ Create an implementation plan. 
○​ 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? 

12:00 Break 
●​ Lunch 

13:00 Continue working on implementation plan 
●​ Get help on coding issues 
●​ Finish your coding activity and drafting an implementation plan 

14:30 Share out - Connect to Zoom: https://notredame.zoom.us/my/swood5  
●​ Teachers take turns (5-10 min each) sharing your ideas for how coding (or other 

activities) might make it into your classroom. If your Colab notebook is ready for others 
to try out,  

○​ Click the Share” button in the top right of the Colab notebook. 
○​ Copy the link to give others view-only access. 
○​ Post that link to this share-out document  

 

15:30 Closing 
●​ Closing thoughts? Where to next? 
●​ Any receipts or other orders of business 
●​ Teacher Survey 

●​ If a teacher completed the  Full Teacher Survey anytime in 2023, then complete 
the UPDATE: 2024 Teacher Survey (once during 2024).  ​
https://www.surveymonkey.com/r/JNRN6BD Plan for ~6 minutes here. 

○​ OR...Spanish version of Update Survey: 
https://www.surveymonkey.com/r/JNP67QJ 

●​ If a teacher did NOT complete the Full Teacher Survey anytime in 2023, then 
complete The Full Teacher Survey. https://www.surveymonkey.com/r/G8P3C8R 
We ask that an individual teacher complete this only once in 2024. Plan for 
~15-20 minutes here. 

 
​
Quick 2 Question Workshop Evaluation - Link 
 

Resources 
●​ New Mexico Science Instructional Scope - Link 
●​ Coding in K-12 - Link 

https://replit.com/
https://notredame.zoom.us/my/swood5
https://docs.google.com/spreadsheets/d/1okJ6fmS8KrZaFp5dhvwsaZ03wcnTRyiSQg5BrgFWD2Y/edit?usp=sharing
https://www.surveymonkey.com/r/JNRN6BD
https://www.surveymonkey.com/r/JNP67QJ
https://www.surveymonkey.com/r/G8P3C8R
https://docs.google.com/forms/d/e/1FAIpQLSfHtDQw_0ib93Nbw1758yNGh3j7GW3pZjqYViZ-Ye8_Zxl0-Q/viewform
https://webnew.ped.state.nm.us/bureaus/curriculum-instruction/new-mexico-instructional-scope-nmis/nmis-science/
https://adamlamee.github.io/CODINGinK12/


●​ UCI Machine Learning repository 
●​ Colab Survival Guide 
●​ STEP UP program 
●​ Edpuzzle (embed questions in videos to assign, works well with google classroom) 
●​ snexplores.org (science news, students can find an article related to current topic) 
●​ Codingbat (python coding activities) 
●​ Thatquiz  
●​ Schedule a physicist to give a zoom talk to your class - physicists to go 

 

Contacts 
●​ Shane Wood, QuarkNet Staff 
●​ Kayla Mitchell, QuarkNet Fellow and UNM QN Lead Teacher 

 

 
 
 

https://archive.ics.uci.edu/ml/index.php
https://colab.research.google.com/drive/1nb6qcjNCpJYp0mP9igUXcXBB-aEk62oC?usp=sharing
https://engage.aps.org/stepup/home
https://edpuzzle.com/
http://snexplores.org
https://codingbat.com/python
https://www.thatquiz.org/
https://www.aps.org/initiatives/physics-education/k-12/physicists-to-go
mailto:swood5@nd.edu
mailto:kayla.mitchell@aps.edu

	Objectives 
	Monday July 15, Day 1: Coding 
	9:00 Opening session 
	9:30 Why coding? 
	9:45 Intro to Coding activities (GitHub)  
	11:00-12:00 Particle Detector Lab Tour 
	12:00 Break 
	13:00 Review challenges from the morning session 
	13:15 Try another coding activity  
	15:30 Group Discussion 

	Tuesday July 16, Day 2: Coding 
	9:00 Welcome back 
	9:15 Introduction to Muon Mass Notebook 
	11:00 Speaker  
	12:00 Break 
	13:00 All Hands Meeting 
	13:15 Try another coding activity 
	15:45 All hands meeting 

	Wednesday July 17, Day 3: STEP-UP & Implementation 
	9:00 Welcome back 
	9:15 STEP-UP 
	~11:15 Change from student hat → teacher hat! 
	12:00 Break 
	13:00 Continue working on implementation plan 
	14:30 Share out - Connect to Zoom: https://notredame.zoom.us/my/swood5  
	15:30 Closing 
	Resources 
	Contacts 
	 


