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The flow specific elements 
that we are starting to get 
into now are so cool! It's 
not something I had ever 
really thought about doing 
myself in R. I've also 
really enjoyed the deep
dives into the meta data 
contained in some of the 
different file formats. I 
also had never really 
considered some of the 
elements of cytometer setup 
and acquisition settings 
that were present within the 
fcs file format.

Following along with the 
livestream can be a bit 
tricky, some sessions 
have felt a bit too 
content-heavy for the 
1hr time slot. Also, as 
we jump from topic to 
topic each week it can 
be hard to consolidate 
some of that learning!

Biggest thing is thank 
you so much for 
providing this resource 
for free! It’s a 
precious opportunity to 
learn something that I 
really hope is something 
I can build on and use 
to my advantage after my 
PhD when seeking job 
opportunities!

This course is excellent 
and I'm learning a huge 
amount.  It's already 
making a difference to my 
coding for non-flow 
purposes.  I found the 
pre-course work 
challenging in both amount 
and content and I'd 
suggest converting at 
least some of it to some 
further sessions in the 
course.

Everything is so well 
explained. With details 
and good walkthrough.  I 
like to have the print 
screens to see what ve 
need to follow.  It must 
have been so much work.  I 
also like that we can 
learn at our pace.  
Working in a lab doesn't 
always allow us to have 
time to do thoses kind of 
stuff

The various ways to 
learn from you are 
awesome, livestream, 
course website and 
YouTube recording 
cater to your 
audience with varied 
needs 

I think the course is overall 
amazing. Even knowing some R 
already, I learn something new 
in every lesson, and I believe 
people with no R experience 
should be catching up pretty 
well. Also, the structure of 
the course allows anyone to 
join it or do it at their own 
pace, which I think is great, 
and the materials are very 
useful and I'm sure
I'll be checking 
them in the future
from time to time.

That it is very 
thorough, nothing is 
assumed to be understood 
or previously known, 
specially for the 
initial walthrough, this 
allows us to really 
understand what we are 
doing, rather just going 
through the motions or 
understanding things by 
context.

The classes are explained 
in a way that someone who 
does not know about 
programming but does know 
biology can understand, so 
it is very easy to follow 
the instructions, even 
when the steps can be 
sensible or difficult due 
to the typing and getting 
to know the enviroment, 
but it has been a very 
good experience 
so far.

Being able to use real 
data and reproduce the 
same results and graphs on 
my own computer. Let's see 
when i try with my own, I 
think I will be capable, 
fingers crossed.

Everything! This course 
is a great opportunity 
to learn. It is a very 
generous thing, too, 
because is completely 
free with a lot of work 
behind, so many many 
thanks for the amazing 
work.

The course adapts to 
every modality of 
learning, by reading, 
watching, re-visiting 
documentation, online, 
in person. So great 
organization. A lot of 
work for organisers, 
thank a lot

Very well prepared, 
lots of study 
material, I also 
think that the 
material and the
topics are really 
valuable and 
important

The class is awesome 
and really well 
thought out and 
organized. I have done 
some R classes on 
coursera but this is 
much better and feels 
more personal, like 
learning from a 
friend. 

Laying out IT needs, 
giving overall 
rationale for R 
packages, letting us 
know things that may 
be confusing or 
tricky, responding to 
questions really fast 
in the discussions, 
providing code, giving 
examples that
make sense to 
biologists

Amazing work 
preparing the course 
material! It is 
really helpful to 
have all those 
sources of 
information and 
different options to 
access the material

Explaining things at a 
good pace, so glad that 
you haven’t skipped 
“logical” things! Really 
easy to navigate website 
and awesome to have the 
flexible options of 
receiving the materials; 
livestream, recordings, 
step by step written down 
on website, screenshots of 
recordings!

Going through the 
"boring" R 
fundamentals in a 
methodical way 
before getting to 
the hardcore 
cytometry content 
has been really 
helpful

The structure of the 
learning has made sense to 
me so far. I like the way 
the content is available 
in multiple formats, which 
allows me to use whichever 
format I feel may be most 
helpful that week for the 
content. I think the 
layout on the website is 
very helpful and easy to 
navigate.

The course is not only 
focused on analyzing 
FCS files, but also 
teaches so much beyond 
that. I am learning a 
wide range of R skills 
that I can apply to 
many other tasks and 
projects, which makes 
the course even more 
valuable.

The lessons have been 
clear with good pacing. 
Take home problems are 
challenging but not 
impossible. I also like 
the breaks to catch up 
and delve deeper in 
certain subjects.

After this course 
I'm going to throw 
away FlowJo! :)

 Slow and gentle introduction, 
referring back (to previous 
weeks material) with 
explanation so we can re-do a 
step; so many things make more 
sense upon the repeat. Very 
clear course material, slides, 
webpage and recordings. Very 
quick response to questions. 
You have amazing patients to 
so politely respond to all our 
queries and error messages!

Making the course materials 
available on the website ahead 
of time. I've found it very 
useful to be able to look over 
some of the core information 
prior to the session. It's also 
very useful to have the 
structured setup of notes/course 
material imported onto my own 
computer and makes taking notes 
or following along with code 
during the tutorials much easier 
than trying to work out the best 
way to take notes for the first 
few weeks (and then probably 
having to recap
 bits I'd missed).

The website is great, 
everything is clear, 
detailed, and easy to 
find and navigate. David 
is great at teaching and 
I really like how 
reassuring he is with how 
hard this content can be 
for some of us. Offering 
the course for free is 
also very generous.

I have always had an 
interest in learning R 
programming, and this is a 
wonderful opportunity to 
do that, especially since 
you are doing this as a 
passion project and not 
charging for the course. 
Thank you very much for 
that! I have enjoyed when 
I finally get through the 
homework problems and feel 
like I've 
conquered them.

Each class does a 
very good job of 
going through things 
step by step, and 
fully explaining what 
(and why) the code is 
doing what it does

I'm liking all the 
subjects in the 
course so far. I have 
applied some of the 
previous lessons in 
my day work. 

Starting from the 
basics and 
explaining 
everything in detail 
step-by-step, this 
is really nice!

Giving noobs a 
fighting chance to 
get to know R before 
deep diving into the 
FCS files

The organization and 
multiple options 
available to follow the 
course (livestream, or 
via de course website). 
The livestreams are 
also nice to look back 
if the date/time was 
not so convenient.

Format

Future Plans

Tidyverse: Seeing how 
to organise the data in 
R, and create new 
columns. I can start 
attempting some simple 
analysis without 
relying on lab 
members.Playing around 
with plots. I'm looking 
forward to clustering 
in the future. 

I’m a bit behind in the 
course right now so I’m 
not sure I’ve got to 
the “exciting” 
applicable to flow 
parts yet! But so far 
I’m just happy to be 
learning some of the 
basic functions and 
have a bit more 
understanding
of the “coder”
speak !

Learning to create 
plots, this for me was 
the biggest hurdle in 
conceptualizing using R 
for flow cytometry data 
analysis.  Now that I 
have an idea of how 
easy it is to create 
those plots and 
heatmaps etc. it has 
made it that much more 
accessible.

Thus far, it’s 
actually building 
habits such as 
saving, forking, 
etc. 

How to use Positron 
(having previously 
worked with RStudio) and 
the opportunity to 
understand simple 
concepts like 'what is a 
repository and a 
package.' I've worked 
with them before, but 
only by executing 
commands without 
understanding
the basic 
background

Positron and GitHub; I 
was an RStudio guy, and 
learning how to 
syncronize your code to 
a repository has proven 
very useful. I have 
even been able to setup 
some very simple code 
for my colleagues in 
the lab!

I like how the 
lessons are 
cumulative so it 
refreshes my memory 
of what I've already 
learned. I figured 
out that I learn 
better from reading 
the lesson than 
watching the
youtube 
video. 

That random 
heiroglypics 
generate a 
beautiful 
box plot!

I feel like the 
course clicked for me 
when I was learning 
about tidyverse, it 
felt that I was 
actually getting the 
flow of what we were 
doing and 
understanding where 
it would lead.

The study of the fcs 
file led me to learn 
more about 
cytometry, since 
these are things 
that perhaps are not 
paid attention to in 
commercial software.

To apply the basic R 
knowledge in the 
first 4 courses to 
flow cytometry data 
and visualizing very 
nice plots with 
ggplot. Encourages to 
know more and keep 
going.

Instead of screenshots, I 
would prefer a live 
stream of your monitor so 
I know exactly what you 
are selecting. I am 
constantly referring to 
old notes to figure out 
if I'm pulling/ pushing/ 
forking data and I'm 
still not sure if I'm 
doing this correctly.

Answering questions faster 
in the Discussion board if 
it is holding someone up 
from moving forward with 
the course would be 
helpful, as well as 
getting input on submitted 
homework to know if we're 
on the right track, or if 
there is something we 
missed, or could get to 
the answer in a better 
way.

Nothing really. Part of me 
thinks the classes could 
be once every other week 
since a lot of people 
attending this virtually 
are doing it in the midst 
of full time work. But not 
sure if that would help or 
hurt, since the frequency 
is part of what keeps 
people coming back, but it 
is a challenge to make 
sure I have the
 time set aside 
every week.

The homework 
problems? I imagine 
that this is a huge 
amount of extra work 
and that's why there 
is no a feedback. 
However, the course 
is pretty well 
organized and easy 
to follow 
up.

I watch it online the 
recordings, this helps 
me a lot as I can pause 
the video, think about 
it, retain the 
information. Direct 
course online will make 
me lose track, the 
information is given 
really fast. 

I'm finding it quite a lot 
of information weekly and 
some weeks I have more or 
less time to practise. 
Designated "no new 
content" weeks might be 
useful. I actually found 
it quite useful to have 
the break between weeks 5 
and 6, so I could practise 
and implement some of the 
new code in my own 
pipelines. 

Since it's the first 
time doing this curse 
it's difficult to 
anticipate problems 
that might need 
troubleshooting, but 
maybe adding a few more 
"frequent problems" 
section or something of 
the sort for future 
instances of the 
program.

Some concepts are a 
bit harder to grasp 
and I think they 
deserve more time, 
but then again the 
breaks have been 
great for that

As completely new to R/
coding, I need more time 
understanding the 
functions within the 
packages. in short, I need 
time to play with code 
functions. Contasting to 
my own problem, the course 
strecthed a bit long, 
since peoples profession 
and life changes, we may 
miss some parts of the 
course. 
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We value
your feedback!

If you started the 
course, regardless of

how far you have 
gotten,let us know.

Your experiences
help us continue 

to improve the course
 as we go --->
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With the emergence of spectral flow cytometry, we can quickly 
profile 20-60 markers for millions of cells in minutes. 
Consequently, analysis of our datasets is increasingly complex.

Semi-supervised & Unsupervised Analytical methods are being 
developed in response, many often implemented as R packages. 

While many flow cytometrists express an interest in learning R, 
they often don't know where to start. The limited exisiting 
resources are typically geared towards those with intermediate 
bioinformatics skills, presenting additional barrier to entry. 

Starting in Februrary 2026, we have been offering a free weekly 
Cytometry in R course, primarily aimed at those with prior flow 
cytometry knowledge, but no-to-limited prior experience with 
programming language R.

Introduction to R

Unsupervised Analysis
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Beyond the Sandbox

Cytometry Core

The World's your Oyster

Rationale

Our teaching approach

Who is currently taking the course?

Cytometry in R: A free weekly course for coding beginners
David Rach

1,2
, Natarajan Ayithan

2
 Xiaoxuan Fan

1 Molecular Microbiology and Immunology Graduate Program, University of Maryland School of Medicine, Baltimore, USA 
2 Flow Cytometry Shared Resource, University of Maryland Greenebaum Comprehensive Cancer Center, Baltimore, USA

Take some stickers and track our progress!

Website Code

YouTube Help

One topic per week, roughly for an hour

Consistency is key, being able take what you learn and apply to 
your own datasets helps maintain this

Take-home problems can additional enable acquisition independent 
code troubleshooting skills

Beginners need detailed examples that can be worked through on 
their own time

Systematically build on prior concepts, enabling tackle
more complicated problems as course advances

Take Home Problems 

Contains explanations, 
code, code outputs and 
screenshots

Teaching R from a Biologist 
perspective

Our course website is 
created with Quarto, and 
hosted on GitHub pages

Extensive use of cross 
references to both internal 
and external resources

Search Bar for when we 
forget where it was covered

Easily editable and 
expandable for community 
contributions

Each week has its own page

Some topics take longer to 
grasp. Being able to revisit
the material is key

When life gets busy, ability 
to circle back to where you 
had left off

Recordings available 
immediately after on YouTube

- Tuesday 10:00pm EST (GMT-4)
- Wednesday 3:30pm EST (GMT-4)
- Thursday 10:00am EST (GMT-4)

Best of the livestream 
recordings is added to the 
course playlist

We offer 3 YouTube livestreams 
per week:

Not everyone learns well by 
just reading a website

Previous
Course Emails

Take-Home 
Problems  

Virtual and need help? We 
have you covered

Our GitHub Discussions page 
serves as a community forum

Added benefit that anyone 
taking the course in the 
future can benefit from the 
same answers 

Have an installation 
issue? Need extra 
clarification? Want to 
show off your plots? 
Create a post!

Course participants create 
a free a GitHub account

Code is available via our 
course GitHub repository

We provide actual data 
needed to run the code

To start course, fork (i.e. 
copy) the course repository 

Bring in new course 
materials each week by 
syncing, and pulling to 
your own computer

Open Science & Open Source 

All Materials: All Code:

David finally graduates June 
17 and gets his free time back!

Wrap up our planed 30-week sequence,
and make available resources that 
entire community will benefit from 

Rising tides float all boats. There 
are 72 Bioconductor (+ ~30 GitHub) 
cytometry-focused R packages, many 
under-utilized. What if every one 
also had a community walk-through? 

Y quizás tambien si todavia me queda 
cafe... Citometría en R

Our core is supported by funds through the 
Maryland Department of Health's Cigarette 
Restitution Fund Program – CH-649-CRF and 
the National Cancer Institute - Cancer 
Center Support Grant (CCSG) - P30CA134274

A free bioinformatics course for those with prior flow cytometry experience, but no-to-little coding experience

Based on our Google and YouTube analytics, we currently have 
around 200-300 active weekly participants worldwide. Many are 
following along at their own pace. 

Based on GitHub account creation, and forking of the 
CytometryInR course repository, over 600 participants have 
started the course.

Following course announcement in November, we quickly had over 
2000 people worldwide sign up for course emails 

Beyond Cytometry in R, provide a solid R foundation and teach 
coding best practices and reproducible workflows

You explain the logic and you 
start from "zoom out" and 
only then go into "zoom in", 
which helps a lot for a 
biologist to stay in focus 
and stay interested. I liked 
that a lot. You also explain 
very well the pros and cons 
of each strategy. Honestly, I 
can't find time to practice 
but I do listen to all your 
youtube channel recordings 
and hope to practice in 
future.
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