Uncommon

Schools Change History.

@astroeringrand






o

N

David Robinson

Chief Data Scientist at
DataCamp, works in R and

Python.

B Email
B Twitter

M Nishaaa

Teach the tidyverse to beginners

A few years ago, I wrote a post Don’t teach built-in plotting to beginners (teach
ggplot2). I argued that ggplot2 was not an advanced approach meant for experts, bu
rather a suitable introduction to data visualization.

Many teachers suggest I’'m overestimating their students: “No, see, my students are
beginners...”. If I push the point, they might insist I’m not understanding just how
much of a beginner these students are, and emphasize they’re looking to keep it
simple and teach the basics, and that that students can get to the advanced methods
later....

My claim is that this is precisely backwards. ggplot2 is easier to teach beginners,
not harder, and makes constructing plots simpler, not more complicated.

@astroeringrand



Previously. ..

* Manual systems - take lots of time
» Using different tools to process the same data

 Manual edits cause human errors in the data

processing

@astroeringrand



Why R?

Free: R and RStudio are free and open sourced

Reproducible: Easy to run scripts again with updated data.

Collaboration: Results are easy to share as a PDF,

Manipulation: Data manipulation is much easier due to the tidyverse.
Understandable: You can easily follow along in someone else's code.

Spot Checking: You can QC yourself along the way, instead of all at the end.

Help: Finding answers to your programming questions is a quick google away.

@astroeringrand



COWORKERS DIFFERENT?



What makes training coworkers different!

Coworkers
Focus on

Mmost

Important
skills

Multiple topics
with the same
group of
students

Large amount
of material in
little time

Good
teaching

practices

Academic
environment

One topic
at a time

Classroom Workshop



What makes training coworkers different!

* Face to face time with the same

* Pivot when needed based on

group of people for multiple
sessions

» Ability to design sessions with
the skills that are most needed
for a specific group of people

feedback

* Practice with company data

@astroeringrand






Preparing for Good Iraining

. Jools to measure current skill level 5&

. Structures to produce PD sessions that align with skill level growth L-
Create training materials and pre-work .

. Plan for practice / homework &

. Feedback =

. Repeat steps 3 - 5 for all sessions defined in step 2

@astroeringrand



Tools to measure current skill level %

New | Beginner | Proficient

1 | 2 \ 3 | 4 5 | 6 7
dplyr (continued)
janitor dplyr
databases: DBI, ODBC, tidyr
readr RODC (connection basics) purrr (map_dfr)
stringr (very basics) WriteXL (requires preparing dplyr assertr stringr
datapasta (addin) dplyr of computer) tidyr here purrr

- Syntax (i.e. use of <- vs =)

- Data Types - get_dupes

- Operators & Comparative - Reading in files as data - clean_names

operators frames - arrange

- Loading R packages - Factors vs strings - select - group by & mutate

- Calling functions - Dates and Times (basics) - filter - Connect to a SQL - string functions

- Naming variables - Changing between data - mutate database and query the - spread & gather - basic regular expressions
- Basic indexing types - group by & summarize database in R - unite & separate - map_dfr - Work with lists and lists of
- Rstudio workflow - Creation of lookup table -*_join - case_when - mutate_* statements - assert & verify lists

- Commenting - Check for missing values - pipe - WriteXL - Start writing functions - Rnotebook parameters

- Basic understanding of
Introduction to the Rstudio  difference between

IDE. Install and update Rmarkdown and .R script.
packages inside Rstudio and - Continue to include Understand tidy data
be able to identify where comments in text and code principles, and be able to
new objects are shown and to explain business rules or visualize the form the data
where to search for help. decisions made along the needs to take to proceed
way. (long or wide).
Inside a Rnotebook, write - Best practices for Project
both R code and real textin  structure. (Input, Output, Write R script to produce a Don't repeat code more than
the same file, knowing how  Scripts...etc) full analysis without errors. twice, use functions to
and when to separate R - Writing cleaned data files replace this repetition. Use best practices around
chunks. to an output directory Style of code should follow  Script should be using pipes SQL queries in Rstudio.
- Computer literacy around  the Tidyverse style guide. all the way through, and Organize functions and code
file paths and basic coding  http://style.tidyverse.org/ obey the general rules of with comments explaining  Use R projects to house
principles. pipes and tidyverse styling. choices made. data work Write unit tests into script.

Rubric measure skills in 3 categories (packages, functions and skills, and workflow)
and

covers Beginner to Proficient levels @astroeringrand



-xample Scope and Seguence

* Session |:Data Transformation

» Session 2: Cleaning Data
» Session 3:Tidy Data

» Session 4: String Manipulation

* Session 5:SQL in RStudio

» Session 6: Unit Testing
@astroeringrand



Structures to produce training sessions that align with skill level
orowth

Topic: Cleaning Data

Use a scope and sequence to allow

for detailed planning of a topic. Skill: janitor:get_dupes()
Level Goal: Students will be able to find and fix
Topic duplicates.
Skill
Outcome goals | |
Practice actives Practice: Students will clean a student
Required materials roster with duplicates caused by different
Time grade, dates and schools.

Organize skills into topics, and

i : Required Materials: Student roster set up
topics into individual PD sessions.

with duplicates




Create PD Materials %

|. Slides

2. R notebook examples and activities R

3. Cheat Sheet

4. Homework

Note: All of the RStudio Tidyverse workshop materials are
available on Github - go forth and use them!  @astroeringrand



Data Wrangling
with dplyr and tidyr

@Studlo

Tidy Data - A foundation for wranglingin R

| M
In atidy
dataset:
Each variable is saved Each observation is
in its own column saved in its own row

Tidy data complements R's vectorized MEJA F
operations. R will automatically preserve _L
observations as you manipulate variables. ——l

No other format works as intuitively withR. 4 & A

Syntax - Helpful conventions for wrangling Reshaping Data - change the layout of a data set

dplyotbl_df{iris)
Converts data to tbl class. thl's are easier to examine than
data frames. R displays only the data that fits onscreen:

Source: lecal data frame [150 x )
al.Length al. !mh Petal. th
Sep rg Sep g m!

1
2 X 1.4
3 4.1 3.2 1.3
a 4.6 31 1.5
H 5.0 3.6 1.4
Variables not shown: Petal.wsdth (dﬂi

Species (ferr)
dplyr glimpse(iris)
Information dense summary of thl data.
utils View(iris)

View data set in spreadsheet-like display (note capital V).

Fa L
R e L LT .
u " 14 a3 wims
“o i) . 02 wom
ar 18 (18] 23 whas
“ " (R) 02 wmone
s 1 14 a1 e
. " i a4 s
“ s . 00 weon
w 10 i 03 wems
dplyr %%
Passes object on left hand side as first argument (or .
argument) of function on righthand side.
x WA f(y) isthesomecos f(x, y)
y oA f(x, ., 2) isthesomeos f(x, y, 2 )

“Piping® with 9%>% makes code more readable, e.g.

iris ok

group_by(Species) &
summarise(avg = mean(Sepal.Width)) A4

arrangelavg)

RS8200" h & tradlerrark of RSaudio, Inc. - (0 I FSudio - pio@iadediocom - B44-448-1210 - outadiocom

—-=- . -=- -=- - --== dpyodata_frame{a=1:3, b= 4:6)
B - - I Combine vectors into data frame
= =_ fopinized,
B — <pt - arrange{mtcars, mpg)
11,1 gather{cases, “year", "n", 2:4) tidyr .sptud(polmlon, size, amount) mm‘l’!“"ﬂd'm
Gather columns into rows. Spread rows into columns. dplyr--anangs{micars, descimpg)
N T T 1] T T - Or_dsmbyvahadaoolmm
=i HH g B
= Crrename(th, y = year)
tidy 1. separate(storms, date, c("y", "m", "d")) 1o . unite{data, col, ..., sep) anamemeeolmdadua
Separate one column into several. Unite several columns into one.

Subset Observations (Rows) Subset Variables (Columns)

dplyr fitterliris, Sepal.Length > 7)
Extract rows that meet logical criteria.

dplor distinet{iris)
Remove duplicate rows.

dplyr sample_fracfiris, 0.5, replace = TRUE)
Randomly select fraction of rows.

dplyr sample_n(iris, 10, replace = TRUE)
Randomly select n rows.

dplyr slice(iris, 10:15)
Select rows by position.

dplyr top_n{storms, 2, date)
Select and order top n entries (by group if grouped data).

LogicinR - "Companson basd: Loglc selectivls, starts_with(" Sepal”))
- Lias than fot equal to Select columes whoso Name stans with 3 character string,
» Greater than hink Growp membernsbip select{iris, Sepal.LengthaPetal. Width)
= Equalto is.ma B NA Select all columrs between Sepal Length and Petalmidth gnclusive.
s Luss than or equal 10 b not NA selectiiris, Species)
e Greater thanorecualte &, |, 1, x0or, a0y, 3ll  Boclean opersters Select all colums except Spocis.
devtosta:iratall_githab( ratudio/I DANE") for data ven L v cage = <{"dalyr”, Uayr)) - dphr 0AS- thyr 020 - Upcatect LS

dplyroselect{iris, Sepal.Width, Petal.Length, Species)
Select columns by name or helper function.

Helper functions for select - ?select

selectiiis . contains( )|

Select col whoso name ach string.
selectiiis, ends_with("Longh )

Select columes wWhoso name ands with a chaader string,
selectivis, everything()|

Salect overy colume.
. matches( "))

Seloct columes whose nameo matches 3 regular axprossion.
selectivis, num_range( " 15))

Seloct columes named x1, 32,3, 84,58
selectivis, one_of(| =

Select columes wWhose names 0 ina group of names.

select{is

pecies”, "Genus™))

dplyr group_by(iris, Species)

ol ungroup(iris)

A — -

Length))

h)
lue of

-

SuUNITarBE U Summarny runcuons, unctions that

take a vector of values and return a single value, such as:

dplyr first min

First value of a vector. Minimum value in a vector.
Aoty last max

Last value of a vector. Madmum value in a vector.
dolyronth mean

Nth value of a vector. Mean value of a vector.
dplyr:-n median

¥ of values in a vector. Median value of a vecter.
iy n_distinet var

¥ of distinct values in Variance of a vector.

avector. sd
1QR Standard deviation of a

IQR of a vector. vector.

Group Data

Group data into rows with the same value of Species.

Remove grouping information from data frame.
irls 9%>% group_by(Species) %>% summarise(...)
Compute separate summary row for each group.
- ——

I
i
I

RS&210* . & trackervark of FSudin, inc. - {0 IV FSaudo - pfatadingon - B44-44-1212 - atadincon

— J MakeNewvariables ] CombineDatasets

- —— ---—: ? : _‘
— B 2 + == =
c 3
dolyr mutate(irls, sepal = Sepal.Length + Sepal. Width) Mutating Join:
‘Computeand append one or more new columns. l‘!‘ll?u_! dplyr- lefe_join(a, b, by = "x1%)
ol mutate_each(iris, funs(min_rank)) 52 " oin matching rows from b to a.
Apply window function to each column. — .
201y transmute(iris, sepal = Sepal.Length + Sepal. Width) i 4 dplyr-right_join(a, b, by ="x1")
Compute one or more new columns. Drop ariginal columns. B o Joinmatching rows from a to b.
- l':ll':lﬂ-l dplyr inner_join(a, b, by = "x1%)
m = s 2w Join data. Retain only rows in both sets.
= TIEEEE ol full join(a, b, by = "x1%)
Mutate uses window functions, functions that take avectorof & 5 ™™ Join data. Retain all values, all rows.
values and return another vector of values, such as: R
Fikering Joins
dplyr lead dolyrcumall
FamTE ol semi_join(a, b, by = "x1%)
Copywithvaluesshiffedby 1.  Cumulativeall
o l’:‘ values by b iumfny » 3 Allrowsinathat have amatchinb.
Copywithvalues lagged by 1. Cumulative any mem  dplyr anti_join(a, b, by = *x1%)
dplyr dense_rank dolyr cummean All rows In a that do not have a match in b.
Ranks with no gaps. Cumulative mean y z
dotyr min_rank cumsum l-';‘ll%l
Ranks. Ties get min rank. Cumulative sum B 2 + €3
dplyr percent_rank cummax T .
Ranks rescaled to [0, 1]. Cumulative max e —
dplyr row_number cummin ':":‘ dplyr intersect(y, z)
Ranks. Tiesgottofirstvalue.  Cumulativemin L Rows that appear in both y and 2.
dplyr ntile cumprod ':":‘ _
dplyr unionly, 2)
Bin vector into n buckets. Cumulative prod ——
dplyr- between pmax ——— Rows that appear in either or both y and z.
Arevaluesbetweenaandb?  Element-wise max EREER  dplyr: setdiffly, z)
dplyr cume_dist pmin Rows that appear in y but not 2.
Cumulative distribution. Element-wisemin Bindir
iris %>% group_by(Species) %>% mutate(...) ?‘;’ R )
Compute new variables by group. i =a= plyr::bind_rowsly, 2
T —— — ‘eias Appendztoy as new rows.
—> - > m — raemrmarm  001)-bind_colsly, 2)
Semm= SRR Do /opendzinyasnewcokms
SN — - © 3 ‘o 4 Caution: matches rows by position.
devtoshiziratall_githeb( ratudio/E DANE") for dats sty e cage = <"dphyr”, Uayr)) - dphr 0AD- thy 020 - Upcatect LAS



Use best practices for teaching. Keep an
ideal mental model in mind to guide your
teaching.

@astroeringrand



Feedback

|. Check in with your
coworkers to assess

their skills and progress

2. Create new goals together

3. Have action steps for how to
reach those goals, including the

completion of “homework”

@astroeringrand






Best Practices

BEST |

PRACTICE |
| .

Use data sets that coworkers are used
to seeing and working with In
examples

Record sessions, If possible

Before the first session, send
instructions on how to set up the
technology. Hold office hours to help
anyone that needs it

Introduce a style guide early on to
align everyone on the same page

Be involved with the R community in
order to stay up to date on breaking
changes and cool new packages

@astroeringrand



