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Familiarity with R?
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Data Analysis Workflow:
Wrangling

Visualise

-

Import — Tidy —* lransform ) —— Communicate

Wrangle
L Model

Understand
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Data Analysis Workflow:
Exploring

Visualise

-

Import — Tidy —* lransform ) —— Communicate

&, Model

Explore
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Data Analysis Workflow:
Modeling

Visualise

-

Import — Tidy —* Transform ) ——= Communicate

L Model

Understand
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Data Analysis Workflow:
Communication

Visualise

-

Import —# Tidy — Transform

Understand
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3} 215X 7

Hands-on exercise
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tidyverse




Wrangling with dplyr

> Data transformation package of
abp\\é the tidyverse

Grammar of data manipulation

A consistent set of verbs that
help you solve data manipulation
challenges

18



Visualization with ggplot2

Data visualization package of the
tidyverse

Grammar of graphics

A system for declaratively
creating graphics

19



Preliminary Exercise

preliminary.R & data_dino.csv

1. Install and load packages
2. Import and explore data
3. Understand how ggplot2 works

4. See why it is important to visualize data

20
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id

department
1A
2 A
3A
4 A
5A
6 A
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10 A
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8
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midterm

23
27.5
30.5

28
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22

28

17

18

21

30

29

33

29

11

29
255

30

21
27

20.5
29
29

29.5
23

final

29:5
31
29.5
2:4:0
27.5
30
26.5
31.5
32
22.5
27.5
29.5
31.5
32
32

30
275
32
23.5
23
28

15
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25:9




“sleepstudy” Dataset

rbasics.R & sleepstudy.csv

Reaction times in a sleep deprivation study
e Reaction: average reaction time (ms)
e Days: number of days of sleep deprivation

e Subject: subject number on which the observation
was made

27



Data Types

<int> stands for integers.

<dbl> stands for doubles, or real numbers.
<chr> stands for character vectors, or strings.
<dttm> stands for date-times (a date + a time).

<lgl> stands for logical, vectors that contain
only TRUE or FALSE.

<fctr> stands for factors, which R uses to represent
categorical variables with fixed possible values.

<date> stands for dates.






tidyverse
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summarize

mutate

]
select - 1In

filter




class english science class english science
2 98 50 1 97 60
=)
1 97 60 1 98 58
2 86 /8 1 80 65
1 98 58
1 80 65

2 89 98
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]- filter()
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english
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36
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science
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58
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98

97
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Create new variables (columns) with mutate()

- N\ N v a N - N\ N N N £

- J J J J - J U J J 7 ©

's N\ N\ N\ 1 s N\ N\ N\ N\ @ N
" J J J U J . J J \ J \ J J
~ N N oV a ~ ~ N N N N\ £ N\
\ J J \ J \ J . J J U J U J J
e \ [ N\ N\ R r N\ [ N\ [ \ )

. J J U J U J \ VAN 7 U J J C J
r N N\ D 6 N ' N N N\ "\ & N\
- Y 7 O Y J \. 7 O Y J Q J
s N\ \ N\ s N\ \ N\ N\ £ R
\ J \ J \ J \ J \ J \ J \ J \ / J




Hi
Lt

class
2

1

= Q9617

class
1
english science ” 1
98 50 1
97 60
86 /8
98 58
80 65 class
89 98 & 2
2
2

english science mean(science)
97 60 - class 1 61.0
98 58 S
80 65

mean(science)

class 1 61.0
class2 75.3
english science mean(science)
98 50 class?2 753
86 78
89 98



Customize with group_by() and summarize()




“course-scores’ Dataset

wrangle.R & exam-scores.csvVv

Scores in an English course

® |d, year, attendance, participation, homework,
midterm, final

40



e .
2 g A

4 AP 2 o P 2 (o
Vi s L ”%' 3 @46
% . wi 7 \ % /e { I A\
% X | ' \ 1 & 4
o L\ [T

— ! )\ I ISR —— Tk

- Communicate

= =



=t GlO|E] 2

Visualise

-

Import — Tidy —* lransform ) —— Communicate

'\ Model

Explore

.

Program



=t GlO|E] 2

Exploratory Data Analysis (EDA)

1. 25071 Tl0|E{of CHEt T2 At

2. HIO|E] 715, Al&eh REE Ss= Sl 2=0

5t EFS ERM

- H = [ ™/




“lexdec” Dataset

explore.R & lexdec-tidy.csv

Lexical decision latencies from the “english” dataset of the
“languageR” package

e RT: response times in lexical decision in milliseconds
e \Word: lexical items in lexical decision
e Age: age group (young & old) in the experiment

e Frequency: word frequency

44
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Further Resources

STATISTICS FOR
LINGUISTS

AN INTRODUCTION USING R

BODO WINTER %{
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VISUALIZE, MODEL, TRANSFORM, TIDY, AND IMPORT DATA
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Further Resources
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ASSOCIATION FOR
Tutorial PSYCHOLOGICAL SCIENCE
Advances in Methods and
o o ) Practices in Psychological Science
An Introduction to Linear Mixed-Effects January-Mach 2021, Vol 4, No. 1
° > pp. 1-19
MOdellng ln R © The Author(s) 2021
Article reuse guidelines:
sagepub.com/journals-permissions
0 DOI: 10.1177/2515245920960351

www.psychologicalscience.org/AMPPS

Violet A. Brown ®SAGE

Department of Psychological & Brain Sciences, Washington University in St. Louis

Abstract

This Tutorial serves as both an approachable theoretical introduction to mixed-effects modeling and a practical
introduction to how to implement mixed-effects models in R. The intended audience is researchers who have some
basic statistical knowledge, but little or no experience implementing mixed-effects models in R using their own data. In
an attempt to increase the accessibility of this Tutorial, I deliberately avoid using mathematical terminology beyond what
a student would learn in a standard graduate-level statistics course, but I reference articles and textbooks that provide
more detail for interested readers. This Tutorial includes snippets of R code throughout; the data and R script used to
build the models described in the text are available via OSF at https://osf.io/v6qag/, so readers can follow along if they
wish. The goal of this practical introduction is to provide researchers with the tools they need to begin implementing
mixed-effects models in their own research.



Further Resources

Journal of Memory and Language 112 (2020) 104092

Contents lists available at ScienceDirect

Journal of Memory and Language

journal homepage: www.elsevier.com/locate/jml

Best practice guidance for linear mixed-effects models in psychological )

Check for

SCience updates

Lotte Meteyard™*, Robert A.I. Davies”

4 School of Psychology & Clinical Language Sciences, University of Reading, Berkshire RG6 6AL, UK
> Department of Psychology, Lancaster University, Lancaster LA1 4YF, UK

ARTICLE INFO ABSTRACT

Keywords: The use of Linear Mixed-effects Models (LMMs) is set to dominate statistical analyses in psychological science
Linear mixed effects models and may become the default approach to analyzing quantitative data. The rapid growth in adoption of LMMs has
Hierarchical models been matched by a proliferation of differences in practice. Unless this diversity is recognized, and checked, the

Multilevel models field shall reap enormous difficulties in the future when attempts are made to consolidate or synthesize research

findings. Here we examine this diversity using two methods — a survey of researchers (n = 163) and a quasi-
systematic review of papers using LMMs (n = 400). The survey reveals substantive concerns among psychol-
ogists using or planning to use LMMs and an absence of agreed standards. The review of papers complements the
survey, showing variation in how the models are built, how effects are evaluated and, most worryingly, how
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Search for standalone journals (name or URL)

VANITY PRESS CONTACT

Potential predatory scholarly open-access journals

Instructions: simply enter the journal’s name or its URL in the search box above. If the journal has a publisher that

was assessed to be predatory, then it is included on the Publishers list.

Original list

GO TO UPDATE

This is an archived version of the Beall’s list — a list of potential predatory journals created by a librarian Jeffrey

Beall. We will only update links and add notes to this list.
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Academy of Contemporary Research Journal (AOCRJ)
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OTHER
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This is a list of questionable, scholarly
open-access standalone journals. For
journals published by a publisher,
please look for the publisher on the
list of publishers, here. This list is only
for single, standalone journals.

We recommend that scholars read the
available reviews, assessments and
descriptions provided here, and then
decide for themselves whether they
want to submit articles, serve as
editors or on editorial boards. In a
few cases, non-open access journals
whose practices match those of

predatory journals have been added
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