
GRADUATE 

STATISTICS

PSYC 640

FALL 2024



CLASS INFO – WHEN THE TEACHING HAPPENS

 We will meet T & R from 11:00am to 12:15pm in this room (LA - 3233)

 My drop-in office hours are Tuesdays and Wednesdays from 12:30 – 2pm

 My office is in EAS-3378

 Best way to contact? Email me. I will usually respond within 24 hours. If it has been 

longer, then you can send me a follow-up



CLASS INFO – COMMUNICATION

 If you are having trouble with the course, please communicate them 

early

 Ask Questions!!

 Be honest with me. I will do what I can to support you



ABOUT ME

 Undergraduate degree at University of Denver

 Psychology & Philosophy

 Hated Statistics

 Graduate degree at University of Illinois at Urbana Champaign

 Advisor Dr. Benjamin Hankin

 Internship & Postdoc at Rochester Institute of Technology



ICEBREAKER



TEACHING PHILOSOPHY

 I’m here for you and to support you however I can

 My job is to create a supportive, low-stakes environment 

where you can crash test ideas and develop new skills

 Your responsibility is to come to class prepared, ready to 

have fun, take some risks, and actively participate! 

 Ask questions, share relevant funny stories, seek clarification, 

question the status quo where applicable.

 Science is a team sport & failures/mistakes will happen, 

but it is okay! That’s what science and discovery is!



SYLLABUS



COOL FANCY WEBSITE

https://dharaden.github.io/psyc640/


TEXTBOOK & MATERIALS

 Learning Statistics with R by Danielle Navarro
 R for Data Science (2e) (Wickham, Çetinkaya-Rundel, & 
Grolemund, 2023)
 OpenIntro Statistics 4th ed. (Diez, Barr, & Cetinkaya-Rundel, 
2022)

 R & R-Studio (will download later today)

https://learningstatisticswithr.com/
https://r4ds.hadley.nz/
https://www.openintro.org/book/os/


EVALUATION/GRADING

Component Weight

Lab Assignments 35%

Journal Entries 15%

Presentations 25%

Oral Exam 25%



GENERATIVE AI

Academic Integrity

Generative AI and statistics/psychology

Limitations & Bias



QUESTIONS ABOUT THE COURSE?





Reproducibility 
vs. Replicability

• Taking all materials from a study 
and coming to the same 
conclusions

Reproducibility:

• The process of applying the same 
methodology with a different 
sample and research group

Replicability: 



100 Replication Studies
Adequately Powered

Original Studies:
Mean Effect: 0.403
% with p<.05: 97%

Replication Studies:
Mean Effect: 0.197
% with p<.05: 47%







Questionable 
Research 
Practices

Selective reporting of dependent variables

Deciding whether to collect more data after looking 
to see whether the results will be significant

Failing to disclose experimental conditions

In a paper reporting selectively studies that worked

Reporting an unexpected finding as having been 
predicted from the start

Falsifying Data



Scientific Process & QRP’s



Garden of Forking Paths



TOOLS TO PROMOTE TRANSPARENCY



INSTALLING R & R-STUDIO

LINK TO INSTALL GUIDE

https://docs.google.com/document/d/19I1Z7SJMyUOYzns_2ESdxkl-2tf8iH7eZ-y6q8pQU3E/edit?usp=sharing


GETTING STARTED

 Start with a Blank Slate

Make the code work for you

This is your space – Redecorate!



START WITH A BLANK 

SLATE

 Navigate to Tools > Global Options

 By default, R Studio saves all of the 

objects in your environment. In general, 

this is not ideal, because it means that 

you may have taken steps interactively 

that are not documented in your code. 



CODE UPDATES

 Navigate to Tools > Global Options > 

Code > Display

 Make sure these options are checked: 

 “Allow scroll past end of document”

 “Use rainbow parentheses”



MAKE IT PRETTY

Tools > Global Options > 

Appearance

Update the appearance! This 

is your program and it should 

look how you want it to



Script Editor – Where you write your 

script. You can save it and keep your 

“recipe”

Console – Here you will see the 

code you have run as well as 

output/results from the tests

Viewer Pane – This is where plots an 

tables will appear

Environment – Where your data and 

the objects you create will be stored



RSTUDIO - CONSOLE

 You can type directly into this

 It will not be saved

 Simplest thing is to use it as a calculator! Go ahead and try it out

 Type 42 + 13 and hit ENTER  This is a command

 You are commanding the computer to perform the task that you want

 Note: Take a look at 3.2 in Learning Statistics with R

 Another resource is R for Data Science Chapter 3

https://learningstatisticswithr.com/book/introR.html#firstcommand
https://r4ds.hadley.nz/workflow-basics


RSTUDIO – CONSOLE & ENVIRONMENT

 Creating Objects

 “Objects” are containers for information

 They are created by using the assignment operator <-

 Shortcut for inserting the operator:  Alt + - (minus sign)

 Try it out! Create an object named “class” and assign it the number of students (16)

 Once it is run, you will not see it in the console, but it will appear in the Environment

 Manipulating Objects

 You can use object names in calculations

 What happens if 4 students leave the class, how many are left?

 Call the object again…did it change?

 Updating objects



RSTUDIO – CONSOLE & ENVIRONMENT

 Using Functions

 Create object class_grade and assign it a list of numbers (separated by 

commas) using the combine function c()

 Use a function to find the average of the grades using a function (Use Google)

 Calculate the average manually (with R) to see if they match!

 Create an object class_average that has the class average that you calculated

 Maybe you don’t want that many decimal places…



RSTUDIO – CONSOLE & ENVIRONMENT

 Using Functions

 The round() function (?round)

 Function name & corresponding 

arguments



CLOSING RSTUDIO

 What will happen with the objects we created once we close and re-

open Rstudio?

 What about all the other work that you did?



CLOSING RSTUDIO

 What will happen with the objects we created once we close and re-

open Rstudio?

 What about all the other work that you did?

It looks like you are trying to use 

Rstudio but all of your information was 

deleted. Maybe you shouldn’t just use 

the console. Would you like some help?

Yes   No



RSTUDIO – SCRIPTS & MARKDOWN / 

NOTEBOOK

 Scripts & Markdown/Notebooks are like the recipes

 These are the documents that you will be saving in order to 

continue your projects

 Create one script and one notebook

 When creating a notebook, you may be prompted to update “a 

version of the markdown package” – Select Yes

 What are some differences that you notice between the two?



RSTUDIO - NOTEBOOK

Normal Text Code chunk



THE LIBRARY OF R

“A package is a like a book, a library is like a library; you use library() to check a package out 

of the library”

Hadley Wickham, Chief Scientist, R Studio



THE LIBRARY OF R - INSTALL.PACKAGES()

"Packages" are shareable collections of R code that provide functions (i.e., a command to perform a specific task), data, and 

documentation. Packages increase the functionality of R by improving and expanding on base R (basic R functions).

Installing and Loading Packages

To download a package, you must call install.packages():

install.packages("tidyverse")

You can also navigate to the Packages pane, and then click "Install", which will work the same as the line of code above. This is a 

way to install a package using code or part of the R Studio interface.

Usually, writing code is a bit quicker, but using the interface can be very useful and complementary to use of code.

Put this in the 

console



THE LIBRARY OF R - LIBRARY()

After the package is installed, it must be loaded into your R Studio session using 

library():

library(tidyverse)

We only have to install a package once, but to use it, we have to load it each time we 

start a new R session.



CRAN







CRAN



CRAN

install.packages(“tidyverse”)

library(here)



PUTTING IT 

ALL TOGETHER



PUTTING IT TOGETHER - OVERVIEW

 Step 1: Create File Structure

 One folder for the current project

 Download the data to put in there

 Step 2: Create Notebook (helpful resource for further reading)

 Install packages – here()

 Put libraries in the code chunk

 Step 3: Load in Data

 Using haven or rio package (https://haven.tidyverse.org/)

https://bookdown.org/yihui/rmarkdown/notebook.html#using-notebooks
https://haven.tidyverse.org/


RSTUDIO – IMPORTING/READING DATA

file – refers to where on your 

computer this file lives. How 

can you give directions to get 

to this specific data file?



RSTUDIO – IMPORTING/READING DATA
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