An Introductory R Course for Statistics Majors 2 ELON

Dr. Laura Taylor, Department of Mathematics & Statistics > UNIVERSITY
Abstract:
This poster discusses a course, Statistical Computing for Course Tools Other Assessments

Simulation and Theory, developed at an undergraduate, liberal RS ==  Project 1: 2018: SAS vs. R, 2019: R video tutorial (maps,

File Edit Code View Plots Session Build Debug Profile Tools Help

arts university to teach the R language. While primarily developed e o & 1 R presentations, $>%, apply functions, webscraping,

Source on Save &Q A - = Run oy Source = 7 Commit = 4 Pull @ Push . .1,} - Bo | master =

for statistics majors and minors, the course has a pre-requisite of a L prop < sun(nysun==7) | o “ googlesheets)

myout <- Tist(mysum=mysum,prop=prop) Examplef
93 FEtUFn{Iﬂ}"DUt:} Lessni 4-2 Solutions.R

200-level introductory statistics course and therefore is also = R Github Project 2: Build a Shiny app to explore a statistical topic (Central

Mates 5-1.R

96 TwoDice(10) R Stud |O O Notes52R

Motes & - Exploration.R

populated by students interested in learning R. The course i ou < Twontce(1000) Limit Theorem, outliers and correlation/regression, level of

99 tgb'le(outSmysum} - :Z::;Ej;::ﬂ:f;fCndegnl}m . o
explores statistical theory (such as the Central Limit Theorem, oy e reakaedidd S confidence) and develop a blog explaining app.

102 Tibrary(ggplot2)

=

= Export ~ | © @ “%- Publish =

103 ggplot(NULL,aes(x=outSmysum)) + geom_histogram()

impacts of assumption violations on analyses, and the power of a 104

105
106

test) through the lens of student-coded simulations using R. The 107 promnieed  Fmoesonran s n

1
99:17 [Top Level) = R Secript = il

poster covers course content, pedagogical strategies, and ==

— (H omework_7.pdf » x|

. 3 exams (2 midterms, 1 cumulative final)
assessments used in this course. One assessment highlighted in BMarkdown , ] I I I - o Midterms: in-class written (75-80%), in-class coding
the poster is the final course project where students illustrate e ' ' ' ' (10%), take home coding (10-15%)

t h eir statistica I conce pt ua l k NOW l = d ge dn d d b | I Ity to communicate Power of a Test Based on Sample Size and Mu Fl nd I : | Nn-C I dSS Wi | tten (8 O% ) ) | Nn-C I ass CO d I N g ( 2 O%)
statistics through a Shiny app and blog post. Changes between iy | [

T 2 .
the first and second offerings of the course are also presented. mmm——1 Shiny Apps Major Packages Used
This interactive poster invites viewers to share their ideas about e JO e dplyr ® ggplot2 e shiny ® readr ® readx]l e

Choose your null value to test:

what content this type of course should cover and how this course ] ,
might differ with a focus on data science. How does this course compare?

Exams:

Which Functions Are Most Frequently Used by DRob?

Variance Explained Blog

Course Description: B e

aes(), ggplot2, 5.32'?-":-;'

filter |, dplyr, 5.32° .

Count of R Functions (n)

0 5 100
Function Count (n)

r-part-1-learn-from-a-master-data-scientists-code/

Image source: “How To Learn R, Part 1: Learn
From A Master Data Scientist’'s Code” (March 2,
2018) https://www.r-bloggers.com/how-to-learn-

An intermediary course in statistical computing and theory using — e
. . . Example Homework Tasks — i
R software. This course introduces the software R with an I Ep— .

. L . . . . ) 5-D_QQ—F’Iotofmynormscompared1ot(15) .}L?:E.i:aﬁ' Sepal Width . _fm.i}. oo 264%
emphasis on utilizing its powerful graphics and simulation = == — s
capabilities. This course also presents R companion software, N | -~ HW 4 | HW 4 e

. . 2os- ——f |2s(), goplot2, 1.51% |

such as R Studio. This course focuses on a non-calculus based | . _ —CCTE

02- e 3 ... | —f qcom_line(), ggplot2, 1.38% |
approach to understanding theoretical statistical concepts B 5, | ——GmEm )
through a simulation-based approach. Students will gain B o 13 e
knowledge and experience in writing both simple and more A T S o R ——
advanced simulations in R. This course has two parallel goals of HW 6
becoming fluent in R syntax and developing and understanding T e G e

[
understand what “05% confident” means

of statistical theory through simulation. Part A. Distribution of sample variance mulaion of 65 % conficence

1. Complete the following tasks to explore the distribution of the sample variance. A good resource is the

Central Limit Theorem exercise from Notes 5-1. Captured: 92 out of 100 simulations N ext Ste ps

» Generate a matriz which contains 1000 rows and 10 columns of random normal values with a mean of 100-

c r O t m ° 50 and a standard deviation of 4. = .
O u Se u co es = « Calculate the variance of each row of your matrix. E = U S e RSt u d I O C | O u d
P o R fo o tI « Transform your sample variances by multiplying by 9 and dividing by 16. Why 97 n-1 Why 167 4° =—— ==
rosram In & proficiently. Further integration of Github
- t tegrat t
I m p O rt d a ta ) ge n e ra te a rt I fl C I a I d a ta b a S e d O n p ro b a b I I I St I C : : l:;{*-l'i?ll;nj{:;ﬂ:: ;Ilil{lllljfi}';ri’}llllr]1:“—:11:5:;11?:‘gl:l‘[lt‘;‘”‘; for the Chi-Squared (y?) distribution with 9 degrees of =
reedom on vour graph.

. r;(c.:l(vmr(* a qq-plot to compare your transformed values to the Chi-Squared (y?) distribution with 9 | = = IVI O re d ata m a n a ge m e nt’ i n CI u d i n g p a C ka ge S I i ke

models, and manage data. | |
. Generate appropriate and meaningful graphics and statistics. lubridate, rvest, tidy

Implement correct syntax in order to perform standard statistical - == | Use R Projects
analysis techniques and identify errors in syntax. ' R
. Create advanced functions and simulations in R to evaluate g et U HW T
statistical theory. '
Know the basic terminology of probability theory and statistical
theory.
. Generate examples of statistical theory using simulation, | T et | — ] ’m happy to share course materials with you.
including the Central Limit Theorem and rules of probability ) i B '
theory. | " e omia

What are your ideas — how can this course better prepare
undergraduate statisticians to be included in the world of data
science?
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