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CC@Home: Curriculum Development in The Carpentries


François Michonneau, Senior Director of Technology, The Carpentries
Toby Hodges, Curriculum Community Developer, The Carpentries (soon)

July 28, 2020, at 13:00 (UTC) 

· Duration:  90 min 

Your time: https://www.timeanddate.com/worldclock/fixedtime.html?msg=Curriculum+Development+in+The+Carpentries&iso=20200728T13
Host/Call details

· Connection link: https://carpentries.zoom.us/my/carpentriesroom3 

· Session Regional Coordinator: Eve Bohnett 

· Link to Regional Host, Co-host/CoC Facilitators and Speakers Guide:  

· https://github.com/carpentrycon/carpentryconhome-proposals/blob/master/CCatHome_Regional_Host_Guide.md 

· Code of Conduct:  

· https://docs.carpentries.org/topic_folders/policies/code-of-conduct.html 

· Feedback survey: 

· https://carpentries.typeform.com/to/mUOIP0sc 

Roll call + Check in:

· name / email / pronoun / social media handle 

· Sarah Stevens / sarah.stevens@wisc.edu / she/her/hers / @microStevens 

· Trevor Keller / trevor.keller@nist.gov/ he/him/his / @tkphd 

· Erin Becker / ebecker@carpentries.org / she/her/hers 

· Jesse Lambertson / lambertson@uchicago.edu @jlibraryist 

· Sara El-Gebali /selgebali@gmail.com/she,her/@yalahowy 

· Christina Koch / ckoch5@wisc.edu / she/her 

· Pariksheet Nanda / pariksheet.nanda@uconn.edu / he/him/his 

· Scott Gruber / scott.gruber@ucla.edu / he/him/his / @scott_gruber  

· Jon Guyer / guyer@nist.gov / he/him/his 

· Jannetta Steyn / jannetta.steyn@newcastle.ac.uk /she, her/ @jannettas 

· Pablo Rodríguez-Sánchez / pabrod.github.io / he / @DonMostrenco 

· Daniel Chen / chend@vt.edu /he him his / @chendaniely 

· Peter Hoyt / Oklahoma State University / @hoytpr / he, him 

· Radovan Bast / UiT+CodeRefinery / @__radovan / he, him 

· Naoe Tatara / naoe.tatara@ub.uio.no / she/hers / tw: @naoetatara, gh: @naoe-tatara 

· Serah Rono / serah@carpentries.org / she, her, hers / twitter and GitHub: @serahrono  

· Marieke Jones / marieke@virginia.edu / she, her / @mariekekjones 

· Cody Hennesy / chennesy@umn.edu / he, him / @codyhennesy 

· Yuanxi Fu / yuanxiesa@gmail.com / she, her 

· Eve Bohnett / evebohnett@ufl.edu /she, her/ 

· Assumpta Byrne/abyrne@ait.ie/she, her 

· Tim Dennis/timdennis@ucla.edu/he, him 

· Chris PU Njoku / udochukwu.njoku@unn.edu.ng @DrCPUNjoku (sorry for lateness) 

Before the start of the skill-up

· As you get settled in, please start thinking about a lesson you would like to teach.  

· The content can be taught in a workshop setting in 1.5 to 3 h 

· Any topic you would expect to be taught “Carpentries-style” 

· Any skill level 

· You can keep the notes for yourself  (you don't have to write them in the Etherpad) 

· We are currently planning to spend about more than 1 hour on curriculum development and 30 min as Q&A about The Carpentries Incubator and CarpentriesLab 

· put a '+' on the line that corresponds to your situation 

· that sounds good:+++++ 

· I'm mostly interested in curriculum development, so I'd like to spend more time on it: 

· I'm mostly interested to learn more about the Carpentries Incubator and CarpentriesLab, and I'd like to spend more time discussing that: 

Link to the Presentation

· https://docs.google.com/presentation/d/e/2PACX-1vRHHPAHiRYa7RhU4E6NfdZB8gShhmiB6pvgN3R4vMrMmjjItYPm_NDrlOaUW-DyJ4VvsrBpzyCShf64/pub?start=false&loop=false&delayms=60000 

Notes:

1. Are you a certified instructor?


Put a '+' on the line that corresponds to your situation

· yes:+++++++++++++++ 

· + 

· I'm in the process of becoming one:+ 

· no: +++ 

2. What do you expect to learn during this skill-up session?

· Break down my goal of creating high quality, reusable lessons into smaller goals. 

· Find potential co-authors. 

· Looking to find gaps in my knowledge of the carpentries lesson template and lesson development and be able to use it to help others with new lessons at my institution +1+ 

· Spend less time playing with lesson templates. (Francois: won't cover technical aspects of lesson development today) 

· I would like to create research data management workshop materials for PhD students--- Carpentries style.+ 

· We in CodeRefinery are developing a number of Carpentries-style lessons. I am sure I can learn new things here. Also interested how to make it easier for lessons to be picked up by instructors in the Carpentries community. + 

· I am working for University Library and am working for coordinating courses for promoting Open Science skills among researchers. It will involve in some days that we will need to create a new course or use open access lesson materials, so I would like to learn by attending here. I have not taken instructor training, so I may be quite novice here.  

· Hoping for a refresher on how one would begin to approach new curriculum (on computational text analysis methods) via the Incubator - finding Carpentries collaborators, developing lessons for Carpentries audiences...  

·  Hoping to remind myself of some of the details of curriculum development so I can check all the boxes with an alpha lesson I'm working on + 

· I want to review the process of lesson development, and especially thinking how I would apply it in a specific context. + 

· r organization gets lots of requests for courses out of the main curriculum, e.g., advanced Git and domain-specific (Data Carpentry style) 

· Working on HPC Carpentries -- haven't participated in much development yet, mainly backend technical work on portability. Looking forward to learning more about how to keep the lesson content fresh & relevant. 

· I am interested, as a new lesson maintainer, to better understand the general flow between where instruction and maintenance meet. I expect to be spending more time in the coming months on maintenance, rather than teaching.  



All of the content & more information about everything covered in this Skill-Up is available in The Carpentries Curriculum Development Handbook: https://cdh.carpentries.org/
(Quick) Introduction to Curriculum Development

Take 5 minutes to think about a lesson you want to teach.

· Can be taught in 1.5 to 3 hours 

· Workshop setting 

· Any topic you would expect to be taught “Carpentries-style” 

· Any skill level 


(Feel free to write notes below, if you'd like to.)

· Compiling research software: create a workshop lesson using this material https://wiki.hpc.uconn.edu/index.php/Compiling_software 

· Deploying and using Docker containers (not neccessarily creating them). (Sarah Stevens: would love help on this incubator lesson if you are interested https://github.com/carpentries-incubator/docker-introduction ) 

· Speeding up embarrasingly parallel parameter sweep programs as a workshop using these materials: https://wiki.hpc.uconn.edu/index.php/SLURM_Job_Array_Migration_Guide and https://calculquebec.github.io/cq-formation-advanced-python/ul-20160216/index.html 

· More Genomics lessons on specific aspects of genomics, including pipeline breaking issues (containers?) 

· SQL lesson (as part of LC), because I have not actually taught it, and would use it as a way to learn with the attendees 

· Creating & launching jobs on HPC clusters for CPU & GPU workloads 

· Data visualization 

· OpenRefine, Library Carpentry because it introduces data cleaning and structuring concepts in clear, fun and concise ways for community members unfamiliar with/new to programming 

· Creating page templates with Jekyll +2 (I'm looking for collaborators...) 

· Research Data Management with sensitive and confidential data, plus how to find available data for own research + (Sara, would be very interested on working together on this) 

· Sara: Research data management workshops materials for PhD students in life science + other disciplines (looking for folks to collaborate) 

· Git collaboration skills for large open source projects 

· Git branching, rebasing, bisecting, ... 

· Branching and pull requests are taught in the UWisconsin, Madison git materials: https://uw-madison-datascience.github.io/git-novice-custom/ (Sarah Stevens: these lessons could themselves use some rebasing ;), edits and help welcome! ) 

· adding to this, might also be relevant: https://coderefinery.github.io/git-collaborative/ and https://coderefinery.github.io/git-branch-design/ 

· see also carpentrycon git skillup: https://www.youtube.com/watch?v=uvWhSYBkZJ0 

· Camera trap and GPS collaring data organization 



Which questions should you ask yourself when you're trying to identify the target audience for your lesson?

· What do they already know? At what level? 

· What skills does a typical researcher have, and what types of trouble would happen from inadequate training on a particular topic? 

· What problem/obstacle is driving the learner to seek help outside? What are they looking for / would be attractive in a resource? Am I clear on the expectations for prereqs, methods, and outcomes? 

· Who do I know that is in the target audience? Can I discuss their needs with them directly, before I begin, rather than dreaming up a solution to force on them in a vacuum? 

· What research questions might they be trying to ask/answer in their fields? Which computational methods and tools are trusted in their fields? What do they already know?  

· What type of research data audience is dealing with, not only level of sensitivity, but other factors that concern identifiability of the sample (background, including area of residence, ethnicity, education, etc. of the target population)  

· Which career phase they are in 

· What are their biggest painpoints in working with data currently?+1 

· What level  of computer experience do the individual learners have and where can we start the learning process? How can we create FAIR resources for all the learners? 

· What do their workflows with data currently look like? where are they spending the most time, and painstakingly so? 

· what do low-hanging fruits in their work with data look like?+1  

· what tasks are recurring / repeated most frequently? 

· What do they need/want that they can get from a workshop like this? 

· Why are they here? what are they expecting to get out of this? 

· Who are they? What are their characteristics? What area of researcher, study? what level is their knowledge and skill at? 

· Can this curriculum be geared toward novices or does it need some more advanced background. How to determine if learners have background? 

· what is their background, their prior experience, and what do they want to get out of the workshop 

Audience definition questions

· What is the expected educational level of your audience?  

· What type of exposure do your audience members have to the technologies you plan to teach?  

· What types of tools do they already use?  

· What are the pain points they are currently experiencing? 

· What types of data does your target audience work with? What are the commonalities in the datasets your target audience will encounter?  

Backward (Reverse Instructional) Design

· Three steps 

· Identify practical skills 

· Design challenges: practice and integrate skills 

· Identify what needs to be taught 

· Keeps teaching focused on goal 

· Reduces cognitive load 

· Increases motivation 

· Use it as a roadmap 



Example:
ggplot(mtcars, aes(x = mpg, y = disp)) +
  geom_point(aes(color = factor(cyl))) +
  geom_smooth(method = "lm", formula = y ~ poly(x, 2),
                          color = "red")

What would a beginner need to know to be able to write the code above?

· Why some words have quotes and others don’t? 

· What does the “~” do? 

· Why do we need “color” twice but other arguments are only listed once? 

· Why “color” is within “aes()” in one case and not the other? 

· What does “factor()” do? 

· What do the “+” do? 

· When to use argument names? 

· Why is there no “aes()” in “geom_smooth()”? 

· ... 


How you approach teaching the skills in your lesson will depend on audience, environment, etc e.g. can you expect your learners to know enough statistics to understand what the poly function call is doing?


What is the end goal of your workshop?
Make a list of 5-7 skills you will need to teach to get your learners there.
(You can make notes below if you'd like to)

· Write a SLURM job submission script that correctly sets the partition, runtime, code location, data directory; loads the necessary dependencies and builds the software on a node with the right architecture; and transfers the final result to persistent storage at the end. 

· Whoever you are we should talk! <3 -Pariksheet ... Oh I see you're Trevor; hi! \o 

· Compiling software skills: <-- this was one of my ideas as well (Christina) but I'm not focusing on it for this exercise.  <- Cool!  We have many users who need to recompile programs and it seems more economical to teach them those skills, and have them teach their lab mates. 

· Understand what the variables like CPATH, CFLAGS, LDFLAGS, LD_LIBRARIY_PATH, RPATH do. 

· Know the difference between compile / build time and run time dependencies 

· Be able to compile a trivial program without dependencies 

· Compile a program that requires headers 

· Compile a program that requires a non-standard library 

· Understand what the shorthand mpicc, etc does 

· Understand the difference between linking and compiling 

· Be familiar with common error messages, and what part of the build process they fall under (compiling vs linking vs not reading an option correctly) 

· Be familiar with common build systems like autotools, CMake, meson.  (Build systems can be their own lessons) 

· Know where to look when things go wrong: e.g. autotools config.log, autoreconf, etc 

· Branch a repository, make a conflicting change, and then remerge.  

· Visualize commit history.  

· Make a branch.  

· Switch between branches.  

· Understand merits of merge vs rebase.  

· Understand why conflicts arise and how to resolve.  

· Students learn a specific skill like single-cell differential expression. They leave with a pipeline, and understand the potential breakpoints and (maybe) how to fix them.(Caveat: the future is containerized, which is easier for some than others) 

· Understand the basics of R and the software using R 

· Data wrangling 

· Go through the steps of an R script  

· Show how to organize the outputs  

· Decide on HPC vs Cloud system 

· Learners can know exactly how to deal with dataset, where to store (in the sense of security and risk of data loss) and where to archive, what they need to do before archiving in a repository for making as much data as possible open access, and they know how to use data repository to find relevant and available data. (This seems still quite vague, but I think unless which repository to use etc. it is impossible to be more specific). 

· In RDM, what seems in "grey zone" is the most difficult and tricky parts, where many researchers, esp. early career researchers are struggling with. 

· I would like them to be confident regarding how to deal with these "grey zone" data. 

· Understanding FAIR principles and able to assess their datasets accordingly, Coming up with approperiate file naming and formats for their data, being able to choose licensces, defining what is metadata in their field, what is sensitive data in their field and how to deal with it.  

· Students can learn how to work with camera trap exif data and some of the packages used to extract the data, sort the images, and then subset and organize the dataframes for whatever their study species is. Some may need to do individual identification on their data, which is a different sorting process. There may be times when the cameras were broken or were being maintained and so the data matrix needs to eliminate those times. More advanced users may also need to use machine learning and image classification in python if their datasets are really big. Dates lesson would be useful for camera trap and GPS collaring data. Downloading data from google earth engine. Extracting data from rasters at each camera or GPS collaring.  

· - git repository maintainers merging and potentially fixing multiple PRs 

·   - branching 

·   - rebasing and/or cherry-pick 

·   - merging PRs 

·   - fixing conflicts 

·   - updating branch info 

The Dataset


When picking a dataset

· keep your learners in mind 

· use a dataset released with an appropriate license (CC0) 

· use a real dataset 

· use clear data and motivation 

More details in the Curriculum Development Handbook: https://cdh.carpentries.org/designing-challenges.html#picking-a-dataset

Should the dataset be licensed as CC0? CC-BY is not OK?

· CC-BY data can be tricky to modify, which is sometimes necessary to prepare a dataset for use in a lesson. 


Real data can be messy. It can be helpful to clean it up, and to create variations of your dataset (but try not to do this too much).

Things to think about when choosing a dataset:

1. Based on your learning goals and the skills you want to teach, what are the characteristics of your ideal data? 

· Size 

· Type of variables 

· Features 

· ... 

2. Where will you find it? 

Designing Challenges

· Write them first 

· Mix different types of challenges 

· Mix different integration levels - it's good to provide some "quick wins" for your learners, particularly early in the lesson, but also good to include some that integrate several concepts/skills covered in recent material or call back to a previous section 

· Direct application 

· Synthesis 

· Work backwards 


Different types of challenges

· Multiple Choice Questions  

· Parson’s problem - correct code but with lines arranged in the wrong order. task is to reorganise into the correct order. Can also include superfluous lines. 

· Fill in the blanks - you can adjust level of challenge and emphasis different elements of what is being taught 

There are a lot more: https://third-bit.com/2017/10/16/exercise-types.html
The Other Elements

· Learning objectives - end goals of your lesson/section 

· Based on list of skills 

· Compare how the challenges match 

· Iterate - adjust these and your exercises to make sure you have a good match between them 

· The narrative 

· Having a story around the dataset and its analysis helps motivate the learning. 

· If it feels authentic, learners will be more motivated to follow your lesson. 

· The text - the "main body" of your lesson but writing this should be one of the final stages. 

· Script used during teaching 

· Says what you need to provide the skills 

· Favor simplicity over accuracy 

· Avoid too many callout boxes and asides 

Summary

· Identify your end goal 

· Characterize your audience 

· List the skills you need to teach 

· Choose a dataset 

· Develop your assessment 

· Define your learning objectives 

· Write the content of the lesson 


What are the resources you need to continue developing your lesson?

· Use existing Carpentries workshops when possible for their curated planning 

· Can cherry pick subsets 

· Find new data only if needed 

· Poll your general audience before starting to assess needs 

· Learn how to do the exercises well, before teaching 

· I suspect there are other members of The Carpentries community who could help write a lesson on the topic I have in mind. How could/should I reach out to the community to find these people? Do you have any advice for collaborating on lesson material i.e. how does this differ from writing a lesson alone? (these questions are from Toby so you might want to give priority to the other participants :) ) + Sara: I'm meaning to ask the same question, I'd like to reach out to folks who would be interested in writing a lesson together.  

· Guinea pigs 

· In addition to essential resources existing, view points from diverse key persons in the fields of target learners. I think not only University Library and Research administration sections at the university are enough, but critical and constructive feedback from the end users (potential learners) will be necessary resources. 

· It would be helpful to know if there are others who are developing similar lessons or have thought to do this previously. I have not seen any incubator material about this topic, although others may have expressed interest in making more ecology lessons for data processing. 

What are your Curriculum Development plans?

· Develop curriculum along with the camera trap sorting I already have to do, and use my own work as a baseline to start. Ask others to collaborate in the process for brainstorming.  

· CodeRefinery has a lot of the material for advanced git usage (derived, in turn, from the SWC lessons), but it's not organized in the way I think is most effective for teaching. I've had to jump around a lot and intersperse a lot of my own material. It's time to synthesize all of that. 

· Hoping to develop a series of Genomics workshops that build upon each other, and can take graduate students quickly to a skill up level, then build on that for new learning, using best practices. Include benchmarking. 

· Not really started much yet ;) 

Part 2: Community-developed lessons




The Carpentries Incubator

· A space for the community to do collaborative lesson development 

· “Work in progress” lessons - doesn't need to be "finished" or polished 

· Place to share ideas 

· Place to discover lessons 


CarpentriesLab

· Ready-to-be-taught lessons 

· High-quality 

· Open Peer-review 

· Co-publication in JOSE (Journal of Open Source Education) 

· Provide recognition for lesson development 


What are your questions about the Carpentries Incubator and CarpentriesLab?

· is there a process to contact+workon an incubator lesson? or do we email the maintainers (or committers) directly? 

· no formal process at this time. the lessons are on GitHub, so it's ok to open up Issues on the lesson repository to offer help/ask questions. encourage you to do everything as openly as possible. 

· Is there any process to collect info about how much a lesson from the incubator has been taught? 

· not yet, but we would like to have a reporting system for information like this 

· Does the Curriculum Advisory Committee determine when a lesson moves from the incubator to the Lab? 

· the move from Incubator -> Lab would be the result of a decision involving editor, reviewers, and authors at end of open peer-review process 

· Life Cycle Stage “stable” in Incubator mean that they will be promoted to Lab soon? 

· "stable" means that the lesson has been taught a few times, including by people who aren't authors of the lesson ("pilot workshops") - a label to indicate that this lesson is ready to be taught by people who weren't involved in the original creation of the material 

· How can we find collaborators for a lesson we're developing/would like to develop? 

· open an Issue on this repository: https://github.com/carpentries-incubator/proposals 

· do you advertise in carpentries clippings or somewhere else that there are xyz lessons that are looking for collaborations?  

· we don't do this yet but it's a great idea and we should look into it! 

· Who can initiate a lesson development in the Incubator? 

· anyone! open an Issue on https://github.com/carpentries-incubator/proposals 

· Where can I find info on how to use the lesson template? 

· https://carpentries.github.io/lesson-example/ & https://github.com/carpentries/lesson-example/ & https://cdh.carpentries.org/technological-introductions.html 

· How can the community ask questions/provide suggestions & feedback on the Carpentries Incubator and CarpentriesLab? 

· The best approach for now is probably to open an Issue on the carpentries-incubator/proposals repository linked above. 

