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Learning
Objectives

1. Participants will discuss common barriers,
anxiety, and benefits around social work research
and statistics.

2. Participants will review common research
terminology and statistical tests for Social Work
research.

3. Participants will identify components and uses
(statistics, syntax, etc.) for Jamovi and R.

4. Participants will carry out statistical analysis
using Jamovi and R.




Introduction

Software for Statistics with social work students

Introduction to Jamovi

AGENDA et

Introduction to R studio

Demonstration

Q&A



TEACHING
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TO SOCIAL
WORK
STUDENTS




Categorical
Variables

Nominal and
Ordinal

Continuous
Variables

Interval and Ratio

* |V = categorical, DV = categorical

T-test

* |V = categorical (2), DV = continuous

ANOVA

* |V = categorical (3+), DV= continuous
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Correlation

e |[\V = continuous, DV = continuous




=}

Frequencies

1.000
1.000
1.800
1.800
1.333
1.333
1.333
2233
1.333
5.667
1.333
1.333
1.333
767
1.000
1.000
1.333
1.000
1.000
1.333
1.000
1.000
1.000
5667
1.000
1.000
1.000
1.333
1.000
1.000

ow count 75

y3

NS

Factor

3.333
3.333
10.000
10.000
10.000
6.667
6.667
10.000
3.333
10.000
10.000
6.667
10.000
10.000
3.333
10.000
6.667
3.333
10.000
3.333
10.000
0.000
3.333
10.000
6.667
5.400
6.667
6.667
9.900
6.667

Filtered 0.

&y &5

0.000 1.250
0.000 6.250
9.200 8.750
9.200 8.908
6.667 7.500
6.667 6.250
6.667 5.000
1.496 6.250
3.333 6.250
8.900 8.750
6.667 8.750
6.667 8.750
6.667 7.500
6.667 7.500
10.000 7.500
7.767 7.500
6.667 5.000
3.333 1.250
10.000 8.750
6.667 7.500
10.000 10.000
0.000 2.500
3.333 2.500
10.000 7.500
6.667 8.750
3.333 0.000
3.333 6.250
3.333 2.386
3.333 7.610
3.333 4.226
Deleted 0  Added 0  Cells edited 0

Reliability Analysis

Scale Reliability Statistics

Cronbach's a  McDonald's w

scale

0.929 0.934

Correlation Heatmap

y8

y7

y6

Pearson
Correlation

40 05 00 05 10

. N

|
- =F
. 0.61 058 043 08

. s . G . il
06 : . 0.65 ‘ 08

$

The jamovi project (2021). jamovi (Version 1.6) [Computer Software]. Retrieved from https://www.jamovi.org



https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.jamovi.org%2F&data=04%7C01%7Clsaltzman%40tulane.edu%7Cd5abaa7cdc0846c1334b08d91acc9bfb%7C9de9818325d94b139fc34de5489c1f3b%7C1%7C0%7C637570288349621328%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=eok8gTg7NHZ%2B25FZ8OLAXJVyq3opX9%2FsSZpFl5BzSDw%3D&reserved=0

Downloading

Jamovi

Visit Jamovi website:

Determine which download option works for
your computer

® Windows
® macOS
® Linux and Chromebook (through flathub)

*NOTE: Jamovi may not download on older
computers/not updated software


https://www.jamovi.org/

learning
statistics with
jamovi

DANIELLE J NAVARRO
DAVID R FOXCROFT

Jamovi Textbook

Navarro DJ and Foxcroft DR (2019). learning
statistics with jamovi: a tutorial for
psychology students and other
beginners. (Version 0.70). DOI:
10.24384/hgc3-7p15


https://www.learnstatswithjamovi.com/
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Data View




Cleaning & Coding in Jamovi




Cleaning & Coding: Renaming Variables

jamovi - Untitled

Analyses

2 ¢

Exploration T-Tests

Marital status

Measure type & | Nominal v Levels
Data type [Integer v | auto) 1

Missing values 2

Double :

) Drop down
click on

will appear

Age of res... | & Highest y... | & Respont

Respande... y & fpss year f... -
yariable= ‘ e
2 766 2 2 74 2
3 1170 3 53 12
4 195 5 36 13
5 2443 3 2 14
6 1430 1 34 16 '® -
7 2384 5 23 17 MeaSUl'e t‘,’pe I:%b [ Nomlnal v ]
8 306 3 65 16 ;
9 1738 1 62 16 -~ )
10 m 5 31 19 [ 2 4 b N I
1 1140 5 23 10 Data t)/pe | Intege C omina
12 410 1 34 16 — =
13 449 2014 1 60 20 :
14 720 2014 5 29 16 Ord | na]
15 1646 2014 5 41 12 . e
e : Missing values ,
17 362 2014 3 40 12 Cont]nuous
18 741 2014 1 38 18
19 2515 2014 2 4 12
20 742 2014 3 52 | D
21 1625 2014 1 44 14
22 220 2014 5 55 12
23 2181 2014 3 40 16
24 1094 2014 3 B 15
25 2112 2014 5 27 15
26 1265 2014 3 54 15 v

»
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Packages/Modules in Jamovi

jamovi

Installed Available Sideload

scatr 1.2.0

Allows you to produce several types of explorative plots such as scatter plots and pareto charts. You can
find it under the ‘Exploration’ menu.

[t |

Rj - Editor to run R code inside jamovi 1.1.0

hon Love

Provides an editor allowing you to enter R code, and analyse your data using R inside jamovi.

jpower - Power Analysis for Common Research Designs 0.1.2
r '

Power analysis for common research designs

[w, L

gamlj - General Analyses for Linear Models in jamovi 2.4.0




Descriptive Statistics

am 8 o= ® 0B O « B & v




Interpreting Output: Descriptive Statistics

Jarnowt - Unitithed O

E— Dota o
R
Descriptives @ Results
5 M VO T TRSDAADAE Q - ariabies Descriptives
» N 3 : - AN 1 resg Serit
© Highest year of school completed
» R nSents
B R
ST
» F \‘--
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B ~
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F W D »
>
>
References
(1) The




Interpreting Output: Descriptive Statistics

e <
De scriptives @ Frequendies
Frequency tables ¢ o
v
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N Missire) Mean
Perc Medan
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Cut points o
Nroert  J o
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Interpreting Output: Descriptive Statistics

jarnowt - Uniithed

= Owa o
Descriptives @
Plots
P s —~
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Vo A -
Rar ANy
Normality
E Shapwr -
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T-test: Paired Samples

S e jamovi - before_after_ttest

appropriate » - f s R

t—t Paired Samples T-Test C—)) Results

Pre test score Q et Paired Samples T-Test
‘ - -> Pre test score Post test score
statistic df
3.60 9.00
N Median sSD
Te Additional Statistics
o B
Student's [] Mean difference 10 147
(] Bayes fagor 95
t & pair
Se [ ' choctsize
(] wilcoxon rank [] confidence interval 95
vammbles..
esis <
_ [__] Descriptives plots
@) Measure 1 # Measure 2 References
H=ral ek =g Assumption Checks [1] The jamovi project (2021). jamovi. (Version 1.6) [Computer Software]. Retrieved from https:/www jamovi.org.

Measure 1 < Measure 2

(] Normality test

— [2] R Core Team (2020). R: A Language and environment for statistical computing. (Version 4.0) [Computer software]. Retrieved from https://cran.r-project.org. (R packages
Missing values [ a-ariot retrieved from MRAN snapshot 2020-08-24).

(@ Exclude cases analysis by analysis

Exclude cases listwise
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appropriate .| & Gssyearf.. | & Maritalst.. 4 Age of res... | & Highesty.. | & Respont

806 2014 1 47 16
466 2014 2 74 12
1170 2014 3 53 12
195 2014 5 36 13
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1 1140 2014 5 23 10
2 410 2014 1 34 16
3 449 2014 1 60 20
4 720 2014 5 29 16
5 1646 2014 5 41 12
5 1558 2014 1 57 15
7 362 2014 3 40 12
3 741 2014 1 38 18
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5 1255 2014 3 50 12
5 1237 2014 1 44 15
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3 714 2014 1 61 16
3 2235 2014 1 48 18
) 1490 2014 3 51 12
1 1557 2014 4 49 1
2 642 2014 1 42 16
3 2034 2014 5 49 10
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Exploration T-Tests

One-Way ANOVA

Respondent id number

b Gss year for this respondent
Age of respondent

& Highest year of school completed

& Respondents sex

& Race of respondent

&b Respondents income

& Political party affiliation

“IE

> || & wMarital status

Variances

Don't assume equal (Welch's)

| Assume equal (Fisher's)

Missing Values

@) Exclude cases analysis by analysis

() Exclude cases listwise

v | Post-Hoc Tests
Post-Hoc Test

() None

() Games-Howell (unequal variances)

(@) Tukey (equal variances)

gt R

Dependent Variables

Total family income One-Way ANOVA (W

One-Way ANOVA

Total family income

Grouping Variable Group D

criptives

Marital st

otal family income

Additional Statistics
Descriptives table

Descriptives plots

1 154

Assumption Checks

= Post Hoc Tests
[ ] Homogeneity test

(] Normality test

y Post-Hox

est - Total family income

[ ]a-qPlot

Statistics

Mean difference

ference

Mean difference

Report significance p-value
[] Test results (t and df) 4 Mean difference
Flag significant comparisons P

ifference

References

I

ar




C h |'Sq U a re : One Sample Proportion Tests

2 Outcomes
Binomial test

Responde.. | & Gssyearf.. & Maritalst.. & Ageofres.. & Highesty.. | & Responc N QOutcomes
1 8 2014 1 47 16 - -
2 466 2014 2 7 2 x° Goodness of fit
3 1170 2014 3 53 12 e
4 195 2014 5 36 13
5 2443 2014 3 42 14
6 1430 2014 1 34 16 = L
- e o s - " Contingency Tables
8 306 2014 3 65 16
9 1738 2014 1 62 16
10 Al 2014 5 £l 19
i o : 2 0 Independent Samples
12 410 2014 1 34 16
13 449 2014 1 60 20 v s - S
b o o . . . X" test of association
15 1646 2014 5 41 12
16 1558 2014 1 57 15
17 362 2014 3 40 12 N -
= : - e Paired Samples
19 2515 2014 2 46 12 1
20 742 2014 3 52 8 McNemar test
21 1625 2014 1 44 14
22 820 2014 5 55 12
23 2181 2014 3 40 16
24 1094 2014 3 58 15
25 2112 2014 5 27 15
26 1265 2014 3 54 15 - .
2 20 2014 ; 14 Log-Linear Regression
28 794 2014 5 30 12
29 171 2014 5 37 16
30 1976 2014 3 44 1
n 292 2014 1 57 12
32 1350 2014 1 60 16
33 758 2014 1 54 14
34 1175 2014 5 30 14
35 1255 2014 3 50 12
36 1237 2014 1 44 15
37 525 2014 5 45 14
38 74 2014 1 61 16
39 2235 2014 1 48 18
40 1490 2014 3 51 12
41 1557 2014 4 49 n
42 642 2014 1 42 16
43 2034 2014 5 49 10 -
4 =3 o o »




Exploration T-Tests

Contingency Tables

Q

Rows

> | & sex

Chi-Square

jamovi - chi_square_SEX_DRINK

Columns

& drink

Counts (optional)

-

Layers

v | Statistics
Tests
©
"] % continuity correction
] Likelihood ratio
Fisher's exact test

z test for difference in 2 proportions

Hypothesis
®) Group 1 = Group 2
Group 1 > Group 2

Group 1 < Group 2
Nominal

Contingency coefficient

Phi and Cramer's V

v | Cells
Counts

2 observed counts

Comparative Measures (2x2 only)
Odds ratio
] Log odds ratio
] Relative risk
Difference in proportions
Confidence intervals

Interval | 95 %

Compare |rows v

Ordinal
Gamma
Kendall's tau-b

] Mantel-Haenszel

Percentages

Row

Results

Contingency Tables

Contingency Tables
drink

sex 0 1 Total

References

[1] The jamovi project (2021). jamovi. (Version 1.6) [Computer Software]. Retrieved from https://www.jamovi.org.

[2] R Core Team (2020). R: A Language and environment for statistical computing. (Version 4.0) [Computer software]. Retrieved from https://cran.r-project.org. (R packages

retrieved from MRAN snapshot 2020-08-24)




Correlation

Correlation Matrix ¢

e Partial Correlation

? 229 ot R
Eplomtion  T-Tests ANOVA Factor R . -
Linear Regression
& Responde... & Gss year f... & Marital st... P Age of res... & Highesty... | & Responc
1 206 2014 1 47 16 -
2 466 2014 2 74 12
: i o : . I Logistic Regression
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6 1430 2014 1 34 16
7 2384 2014 s 23 17
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9 1738 2014 1 62 16
10 m 2014 5 31 19 BIHO'ﬂIa[
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20 742 2014 3 52 8 .
B 625 2014 : - s Ordinal Outcomes
22 820 2014 s 55 12
23 2181 2014 3 40 16
24 1094 2014 3 58 15
25 2112 2014 5 27 15
26 1265 2014 3 54 15
27 280 2014 3 50 14
28 794 2014 5 30 2
29 1n 2014 5 37 16
30 1976 2014 3 m 1
31 202 2014 1 57 2
2 1350 2014 1 60 16
33 758 2014 1 54 14
34 175 2014 5 30 14
35 1255 2014 3 50 2
36 1237 2014 1 44 15
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39 2235 2014 1 48 18
40 1490 2014 3 51 12
a 1557 2014 4 49 n
a2 642 2014 1 42 16
43 2034 2014 5 49 10 .
‘ >
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Correlation Matrix

jamovi - HS_friend_support

{ E a R

Exploration T-Tests
Correlation Matrix @ Results
Q|| 5 | | prosocial Correlation Matrix
negfriend
posfriend
peersupp prosocial  negfriend  posfriend churchsupp  age
churchsupp prosocial
& age _
negfriend
posfriend
Correlation Coefficients Additional Options
Pearson Report significance peersupp  Pearson's
- p-value —
] Spearman Flag significant correlations
churchsupp ~ Pearson's —
N p-value 01 -

| Kendall's tau-b [
["] confidence intervals age Pearson’s r

p-value

95

Plot

Hypothesis

(®) Correlated [] correlation matrix

() Correlated positively
(L) Correlated negatively
References
[1] The jamovi project (2021). jamovi. (Version 1.6) [Computer Software]. Retrieved from https://www.jamovi.org.
[2] R Core Team (2020). R: A Language and environment for statistical computing. (Version 4.0) [Computer software). Retrieved from https://cran.r-projectorg. (R packages

retrieved from MRAN snapshot 2020-08-24).




exploration T

Descriptives

Respondent id number Q

&b Gss year for this respondent
Age of respondent
& Highest year of school completed
& Respondents sex
& Race of respondent
& Total family income
& Respondents income

2l naens afil

Frequency tables &
v | statistics
Sample Size
N Missing
Percentile Values
Cutpointsfor 4

Percentiles  25,50,75

Dispersion
Std. deviation [ Minimum
Variance Maximum
Range S.E. Mean

IR

v | Plots

Histograms Box Plots

Histogram ) Boxp

(] Density

Q-Q Plots
Q-Q

(] violin
) pata

>

lot

Frea

jencies

Variables

& Marital status

split by

Central Tendency
Mean
Median
Mode

_sum

Distribution
__] Skewness

__| Kurtosis

Normality

Shapiro-Wilk

Bar Plots

"] Bar plot

Results

Descriptives

Descriptives

dian
Mode

Standard deviation

Jamovi to R Syntax

jamovi - updated immigrant data gss

Levels

Plots

Marital status

density

To get to Syntax
Mode (for R)

v >

Zoom - | 100% | +
Results

Number format 3sf v
p-value format 3dp v
References [Visible v|
Syntax mode : >
Plots

Plot theme Default v |
Color palette [jmv

Import

Default missings ~ [NA ‘

Developer mode [ ]



Jamovi to R Syntax

jamovi - updated immigrant data gss

v >

Exploration ANOVA  Regressio Zoom
ot Descriptives Results
Descriptives @ P
N format 3st v
Respondent id number Q Variables p-v 3dp v
 Gss year for this respondent % o Marital status Reaeeee [Visible v]
Age of
 Age of respondent Syntax mode
5 Highest year of school completed
& Respondents sex Plots
o Race of respondent Defaul <]
& Total family income = Marital status
& Respondents income . Color pa mv v
8 Dnlitical nart affliation - o
Import
Frequency tables &
ault missings  |NA |
v | statistics
3 : r mode
sample Size Central Tendency HELE ]
@ @ vissing 2 v
Percentile Values Median
# Frequencies
Cutpoints for 4 S
Sum
Percentiles  25,50,75 Frequencies of Marital status
Levels Counts % of Total Cumulative %
Dispersion Distribution
1 154 09
Std. deviation [¥3 Minimum | Skewness 2 3
19.88
Variance Maximum | Kurtosis 3.67
25.99
Range [ ]Ss.E Mean
Normality
IR
] shapiro-wilk
v | Plots # Plots
Histograms Box Plots Bar Plots
Marital status
Histogram Box plot 8ar plot
(] Density ] Violin
(] pata
Q-QPlots
a-Q
Version 1.623.0




Other
Resources:

Jamovi User Guide: https://www.jamovi.org/user-
manual.html

DatalLabCC has useful youtube tutorials for both
Jamovi and R:

®  https://www.youtube.com/user/datalabcc
O Jamovi:
https://www.youtube.com/playlist?li
st=PLkk92zzyru50Atc_ItUubaSSq6S
TGfRn
0 R: An Introduction -
https://www.youtube.com/playlist?li
st=PLkk92zzyru500YKXfC40Wzc4L

zo IBOLP



https://www.jamovi.org/user-manual.html
https://www.youtube.com/user/datalabcc
https://www.youtube.com/playlist?list=PLkk92zzyru5OAtc_ItUubaSSq6S_TGfRn
https://www.youtube.com/playlist?list=PLkk92zzyru5OOYKXfC4OWzc4Lzo_lBOLP




Downloading R and R

Computing

Getting Started St d -

rsion 4.1.0 (Camp Pontanez

You need to install R and R Studio.

® Install R https://www.r-project.org

® Install R Studio https://www.rstudio.com

Studio

Studic Team

RStudio Team (2020). RStudio: Integrated Development for R. RStudio,
PBC, Boston, MA URL http.//www.rstudio.com/.



https://www.r-project.org/
https://www.rstudio.com/
http://www.rstudio.com/

o
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R Cookbook

Proven Recipes for Data Analysis,
Statistics & Graphics e

¥ J.D.Long &
Poul Teetor

Helpful Resources

Long, J.D., & Teetor, P. (2011). R Cookbook: Proven Recipes
for Data Analysis, Statisticas and Graphics



[ N N ) ~/Desktop/R/Workshop - RStudio

Qo - CR 2 - | B3 Go to file/function ~ Addins ~ % Workshop ~
Workshop © | Untitled1 — =] Environment History Connections — =]
Source on Save | L /' ~ = Run | *= Source ~ g # Import Dataset - | § List ~ >
B I "}, Global Environment «
Data
2 Workshop 2540 obs. of 9 variables
Files Plots Packages Help Viewer — 2]
-+ Export ~
1:1 (Top Level) = R Script =
Console desktop/R/Workshop o )

IVVVVVVVVVV\/



Creating Objects WRITING
SYNTAX
IN R
STUDIO

NewObject <- Allthe things | want in the new object listed here with
Basic
Command (object)

Complex

Command (object, option)




$ -links to objects together

() - separates the command from the object

, - separates a list of objects

<- - assign to the object listed on the left of the arrow
-> - assign to the object listed on the right of the arrow
: - allows us to run more than one line of code

%>% - allows us to run more than one line of code

I IMPORTANT SYMBOLS TO KNOW



~/Desktop/R/Workshop - RStudio

Q -|OR| 2~ - Go to file/function - Addins ~ %! Workshop ~
Workshop @ | Workshop.R* | Environment History Connections = |
 Filter 2 H # Import Dataset ~ 3 List ~ -
“ Respondentidnumber relationship age sex race "}, Global Environment
Respondent id number Marital status Age of respondent Respondents sex Race of res| Data
8y 1 1 33 9 0 2 Workshop 2540 obs. of 9 variables
2|2 0 26 1 0
3(3 1 59 0 0
4 4 0 56 1 0
55 0 74 1 0
6 6 0 56 1 0
a7 L 63 9 ) Files Plots Packages Help Viewer —fmm
8 8 0 34 0 0 -3 Export ~
9 9 3 37 1 0
10 10 0 30 1 2
11 11 0 43 1 2
12 12 3 56 0 0

Showing 1 to 13 of 2,540 entries, 9 total columns DATA VI EW

Console Desktop/R/Workshop e [

>



o -

2 - | (& ~ Addins ~

Go to file/function

© | Workshop.R*

l Source on Save | (| /- = Run | %5 4
# Central Tendency
mean(Workshop$attitude, na.rm = TRUE)

median(Workshop$attitude, na.rm=TRUE)

table(Workshop$race)
sy
(Top Level) =

1
2
3
4 quantile(Workshop$attitude, na.rm=TRUE, probs =c(0.25, 0.5, 0.75, 1))
5
6

5:21

Console ~/Desktop/R/Workshop/

> # (Central Tendency

> mean(Workshop$attitude, na.rm =

[1] 3.331487

> median(Workshop$attitude, na.rm=TRUE)

[1] 3.333333

> quantile(Workshop$attitude, na.rm=TRUE, probs =c(0.25, 0.5, 0.75,
25% 50% 75% 100%

3.000000 3.333333 3.666667 5.000000

> table(Workshop$race)

TRUE)

0 1 2
1890 386 262
>

Source ~ a»

% Workshop ~

P | Environment History Connections P |

£ List ~ -

¥ Import Dataset ~ ¥

"}, Global Environment

Data
© Workshop

2540 obs. of 9 variables

R Script =

= O

Plots Packages Help Viewer

= ]
-+ Export ~

1)



Q -]~ A Go to file/function ~ Addins ~ X Workshop ~
® | Workshop.R o Environment  History Connections = []
SourceonSave = (O /7| ¢ #Run | %% 4 Source ~ 7 ] 7" Import Dataset ~ }' List ~ v
7 #Variability "}, Global Environment ~
8 library(el071) Data
9 skewness(Workshop$attitude, na.rm=TRUE) 0 Yorksh 2540 ob £9 bl
10  kurtosis(Workshop$attitude, na.rm=TRUE) EROBKSTIOP 905 D VAFLAnLes
11  sd(Workshop$attitude, na.rm=TRUE)
12 var(Workshop$attitude, na.rm=TRUE)
13 #graphs
14 hist(Workshop$attitude, xlab = "Attitudes", ylab ="Frequency", main = "Histogram of Attitudes")
151  (Top Level) R Script 2

Console ~/Desktop/R/Workshop/

> #Variability Files Plots PacRages Help Viewer ]
> library(e1071) :  zoom -Zexport- O Y

> skewness(Workshop$attitude, na.rm=TRUE) =g

[1] -0.1133799 = Save as Image...

> kurtosis(Workshop$attitude, na.rm=TRUE) His ™ Save as PDF... ;

[1] 0.7069101

> sd(Workshop$attitude, na.rm=TRUE)
[1] 0.4804584

> var(Workshop$attitude, na.rm=TRUE)
[1] 0.2308403

> #graphs

("] Copy to Clipboard...

Frequency
0 300

L

> hist(Workshop$attitude, xlab = "Attitudes", ylab ="Frequency", main = "Histogram of Attitudes") 1 2 3 4 5

>

Attitudes



~[Desktop/R/Workshop - RStudio

e -y~ | B3 Go to file/function ~ Addins ~ %! Workshop ~
@ | Workshop.R* ~ 7]  Environment History Connections P |
| [ |SourceonSave = O /- ¢ #Run | %% 4 Source ~ “# |]  #Import Dataset - = § List ~ -
15 "}, Global Environment ~
16 # Chi Square
17 table(Workshop$sex, Workshop$income) Qat“ _
18  summary(table(Workshop$sex, Workshop$income)) 2 Workshop 2540 obs. of 9 variables
19 prop.table(table(Workshop$sex, Workshop$income), 1)
20
21
2_(‘)_:‘1 (Top Level) < R Script ¢
Console ~/Desktop/R/Workshop ]
> # Chi Square
> table(Workshop$sex, Workshop$income) Files Plots Packages Help Viewer -
0 1 -+ Export ~
0 240 810
1 390 874

> summary(table(Workshop$sex, Workshop$income))
Number of cases in table: 2314
Number of factors: 2
Test for independence of all factors:
Chisq = 18.514, df = 1, p-value = 1.687e-05
> prop.table(table(Workshop$sex, Workshop$income), 1)

0 1
0 0.2285714 0.7714286
1 0.3085443 0.6914557



~[Desktop/R/Workshop - RStudio

O - xR L - | B3 Go to file/function ~ Addins ~ %! Workshop ~
@ | Workshop.R* [  Environment History Connections P |
\ SourceonSave = O /- ¢ #Run %% 4 Source ~ “# |] | i Import Dataset - = § List ~ -
23 7}, Global Environment ~
24 #Ttest Data
25 t.test(Workshop$attitude~Workshop$sex : .
26 | ( P P ) © Workshop 2540 obs. of 9 variables
27
28
29
26:1 (Top Level) < R Script ¢
Console ~/Desktop/R/Workshop —
> #Ttest
> t.test(Workshop$attitude~Workshop$sex) Files  Plots | Packages  Help Viewer —0
Welch Two Sample t-test P O

data: Workshop$attitude by Workshop$sex
t = 2.8337, df = 1230.8, p-value = 0.004676
alternative hypothesis: true difference in means is not equal to @
95 percent confidence interval:
0.02357909 0.12969784
sample estimates:
mean in group @ mean in group 1
3.372717 3.296078



~[Desktop/R/Workshop - RStudio

Q | Ok L - =1 Go to file/function ~ Addins ~ %/ Workshop ~
© | Workshop.R* e [2] Environment History Connections = )
| Source on Save = /' ~ = Run %= & Source ~ “# ||  #Import Dataset - 3 List ~ -
31 ## anova (if equal variance not assumed use var.equal = FALSE) “} Global Environment ~
32 factor<-(factor(Workshop$race)) Data
33 anova<-aov(Workshop$attitude~factor, data = Workshop) @ diiova Large dov (14 elements, 515...
34 summary(anova) : .
35 TukeyHSD(anova) ) Workshop 2540 obs. of 9 variables
36 Values
37 aggregate(x = WorkshopS$attitude, factor Factor w/ 3 levels "0","1","2"..
38 by = list(Workshop$race),
39 FUN = mean, na.rm = TRUE)

39:37  (Top Level) 3 R Script §

Console ~/Desktop/R/Workshop

Df Sum Sq Mean Sq F value Pr(>F)
factor 2 1.32 0.6624 2.878 0.0566 .
Residuals 1261 290.23 0.2302

Files Plots Packages Help Viewer o ]

-« Export «

Signif. codes: @ ‘***’ 0.001 ‘**’ 0.01 ‘*’ 90.05 ‘.” 0.1 <’ 1
1276 observations deleted due to missingness
> TukeyHSD(anova)
Tukey multiple comparisons of means
95% family-wise confidence level

Fit: aov(formula = Workshop$attitude ~ factor, data = Workshop)

$factor

diff lwr upr p adj
1-0 0.005648562 -0.084627605 ©.09592473 0.9881867
2-0 0.107302836 ©.002019227 0.212580644 0.0445894
2-1 0.101654273 -0.027035080 0.23034363 0.1528661



~[Desktop/R/Workshop - RStudio

Qo .|CR 3 - 1 Go to file/function ~ Addins ~ %/ Workshop ~
@ | Workshop.R* ] Environment History Connections [
| Source on Save = O /- ¢ = Run %= 4 Source -~ ¢ L] [ Import Dataset - List ~ -
41 ## correlation "}, Global Environment -

42 cor.test(Workshop$age, Workshop$attitude)

43  cor.test(Workshop$attl, Workshop$att2, method = "kendall") hora

© anova Large aov (14 elements, 515...
© Workshop 2540 obs. of 9 variables

Values

factor Factor w/ 3 levels "0","1","2"..

|

a4
49:1 (Top Level) = R Script

Console ~/Desktop/R/Workshop

> ## correlation
> cor.test(Workshop$age, Workshop$attitude)

Pearson's product-moment correlation

data: Workshop$age and Workshop$attitude
t = -1.1629, df = 1256, p-value = 0.2451 =
alternative hypothesis: true correlation is not equal to @

95 percent confidence interval: Flles | Plots | Packages | Help | Viewer =]
-0.08790577 ©.02251417 -27 Export «
sample estimates:
cor
-0.03279587

> cor.test(Workshop$attl, Workshop$att2, method = "kendall")
Kendall's rank correlation tau

data: Workshop$attl and Workshop$att2
z = -16.39, p-value < 2.2e-16
alternative hypothesis: true tau is not equal to @
sample estimates:
tau
-0.3988627



000 ~/Desktop/R/Workshop - RStudio

HR+ L HB Go to file/function + Addins ~ &/ Workshop ~

® | Workshop.R* w7 Environment History ~Connections o (7]
| [ |SourceonSave = O /v | #Run %% % Source - @ 1] [#Import Dataset + Listv (0~
51 hewdata2 <- data. frame(WorkshopSattitude,Workshop$age) & Global Environment «
52 round(cor(newdataZ,use = "na.or.complete"),2) Data

53

.. . . . ) anova Large aov (14 elements, 515...
51:1  (Top Level) *

 newdata2 A 2540 obs. of 2 variables
O Workshop § 2540 obs. of 9 variables
Values
factor Factor w/ 3 levels "0","1","2"..

R Script ¢

O

Console ~/Desktop/R/Workshop
> newdata2 <- data.frame(Workshop$attitude,Workshop$age)

> round(cor(newdataZ,use = "na.or.complete"),2)
Workshop.attitude Workshop.age

Workshop.attitude 1.00 -0.03
Workshop.age -0.03 1.00
>

Files Plots Packages Help Viewer -

- Export «



~/Desktop/R/Workshop - RStudio

Qo R 3 ~ - Go to file/function ~ Addins ~ %/ Workshop ~

© | Workshop.R* = ) Environment History Connections = )

| [ |SourceonSave = O /7 - ¢ =2 Run | %= 4 Source ~ # | | 7 Import Dataset ~ | & List ~ -

29

54 # Basic scatter plot "}, Global Environment ~

55 library(ggplot2) Data
56 ggplot(Workshop, aes(x=attitude, y=age)) + geom_point(size=2, shape=23)+geom_smooth(method=1m) © anova Large aov (14 elements, 515...
57

© newdata2 2540 obs. of 2 variables

© Workshop 2540 obs. of 9 variables

Values

factor Factor w/ 3 levels "0","1","2"..

Szl (Top Level) =

Console ~/Desktop/R/Workshop

> # Basic scatter plot
> library(ggplot2)

> ggplot(Workshop, aes(x=attitude, y=age)) + geom_point(size=2, shape=23)+geom_smooth(method=1m)
“geom_smooth() " using formula 'y ~ x'

Warning messages:
1: Removed 1282 rows containing non-finite values (stat_smooth).
2: Removed 1282 rows containing missing values (geom_point). = 2
Fil Plot ack Hel Vv
& p— iles ots ckages elp iewer —i=

P Zoom NI Export -

80~ o
3
O

60 -
3 §
Q
40~ 8
20- o

== T T T—
attitude



~[/Desktop/R/Workshop - RStudio

Qo - Oy 3 - | B Go to file/function ~ Addins ~ %! Workshop ~
@ | Workshop.R* - (] Environment History Connections = [
| Source on Save = O /- ¢ = Run %= 4 Source -~ “# L] [ Import Dataset - List ~ -
58 ## simple regression "}, Global Environment ~
59 1m_1 = Im(WorkshopS$attitude ~ Workshop$race, data = Workshop) Data
mmary(lm_1 -
2? summaryLineL) © anova Large aov (14 elements, 515...
O1m_1 List of 13

61:1 (Top Level)
© newdata2 2540 obs. of 2 variables

© Workshop 2540 obs. of 9 variables
lues
tor Factor w/ 3 levels "0","1","2"..

Console ~/Desktop/R/Workshop

> ## simple regression

> Im_1 = Im(Workshop$attitude ~ Workshop$race, data = Workshop)
> summary(lm_1)

Call:
Im(formula = Workshop$attitude ~ Workshop$race, data = Workshop)
Residuals: Files Plots Packages Help Viewer o ]

Min 10 Median 3Q Max
-2.02606 -0.31627 0.01706 ©.35039 1.68373

-+ Export

Coefficients:

Estimate Std. Error t value Pr(>1tl)
(Intercept) 3.31627 0.01531 216.618 <2e-16 ***
Workshop$race ©.04312 0.02048 2.105 ©0.0355 *

Signif. codes: @ ‘***’ 9.001 ‘**’ 0.01 ‘*’ 0.05 ‘.” 0.1 ‘ ’ 1

Residual standard error: ©.4798 on 1262 degrees of freedom
(1276 observations deleted due to missingness)

Multiple R-squared: 0.003499, Adjusted R-squared: 0.002709

F-statistic: 4.431 on 1 and 1262 DF, p-value: 0.03549



~/Desktop/R/Workshop - RStudio

Qo R 3 ~ ! Go to file/function ~ Addins ~ %/ Workshop ~
© | Workshop.R* = ) Environment History Connections = )
, | [ |SourceonSave @ O /7 - ! =2 Run | %= 4 Source ~ & | | 77 Import Dataset ~ | § List ~ -
62 ## Multiple regression "}, Global Environment ~
63 1m_2 = Im(Workshop$attitude ~ Workshop$race+Workshop$income+Workshop$sex, data = Workshop) Data
64 summary(lm_2) -
65 @ anova Large aov (14 elements, 515...
65:1 | (Top Level) * O 1m_1 List of 13
O 1m_2 Large 1m (13 elements, 545.3..

Console Desktop/R/Workshop
> ## Multiple regression

> Im_2 = Ilm(Workshop$attitude ~ Workshop$race+Workshop$income+Workshop$sex, data = Workshop)
> summary(lm_2)

© newdata 2540 obs. of 2 variables
) Worksho 2540 obs. of 9 variables

tor Factor w/ 3 levels "0@","1","2"..
Call:
Im(formula = Workshop$attitude ~ Workshop$race + Workshop$income +

Workshop$sex, data = Workshop)

Files Plots Packages Help Viewer —[=

Residuals: -27 Export -

Min 1Q Median 3Q Max
-1.9959 -0.3293 0.0016 0.3095 1.7208

Coefficients:

Estimate Std. Error t value Pr(GItl)
(Intercept) 3.354657 ©.034989 95.878 < 2e-16 ***
Workshop$race 0.050101 ©0.021991 2.278 ©.02289 *
Workshop$income ©.002454 ©0.032928 0.075 0.94060
Workshop$sex -0.075479 0.028343 -2.663 0.00785 **

Signif. codes: @ ‘***’ 0.001 ‘**’ 9.01 ‘*’ 0.05 ‘.’ 0.1 ‘* ’ 1

Residual standard error: 0.4783 on 1152 degrees of freedom
(1384 observations deleted due to missingness)
Multiple R-squared: 0.01052, Adjusted R-squared: 0.007943

F-statistic: 4.082 on 3 and 1152 DF, p-value: 0.006767 m



~/Desktop/R/Workshop - RStudio

OR i | Go to file/function ~ Addins ~ %/ Workshop ~
© | Workshop.R* = ) Environment History Connections = )
, | [ |Source onSave @ O /- =2 Run | %= 4 Source ~ & | | 77 Import Dataset ~ | § List ~ -
66 ## Logistic regression ") Global Environment ~
67 table(Workshop$income)
68 glm_1 = glm(Workshop$income~Workshop$race+Workshop$attitude, family = binomial) Qata
69 summary(glm_1) ) anova Large aov (14 elements, 515...
70 | O glm_1 List of 31
70:1 (Top Level) ¢ O 1m_1 List of 13
Console ~/Desktop/R/Workshop O 1m_2 Large 1m (13 elements, 545.3..
© newdat 2540 obs. of 2 variables
Call: ) _ N Worksh 2540 obs. of 9 variables
glm(formula = Workshop$income ~ Workshop$race + Workshop$attitude, val
family = binomial)
or Factor w/ 3 levels "0","1","2"..
Deviance Residuals:
Min 1Q  Median 3Q Max Files Plojs Packages Help Viewer —[=
-1.7928 -1.2038 0.6931 0.6981 1.1647 = ——
-+ Export «
Coefficients:
Estimate Std. Error z value Pr(>lzl)
(Intercept) 1.14435 0.47869 2.391 0.0168 *
Workshop$race -0.61290 0.09564 -6.408 1.47e-1Q ***
Workshop$attitude @.04779 0.14259 0.335 0.7375

Signif. codes: @ ‘***’ 0.001 ‘**’ 90.01 ‘*’ 0.05 ‘.” 0.1 * ’ 1

(Dispersion parameter for binomial family taken to be 1)
Null deviance: 1319.5 on 1155 degrees of freedom
Residual deviance: 1279.4 on 1153 degrees of freedom
(1384 observations deleted due to missingness)
AIC: 1285.4

Number of Fisher Scoring iterations: 4



Data Transformation with dplyr : : cHEAT SHEET

dplyr functions work with pipes and expect tidy data. In tidy data:

y\ p‘lpes EXTRACT CASES EXTRACT VARIABLES
Row functions retumn a subset of rows as a new table. Column functions return a set of columns as a new vector or table.

Eachvarlableisin  Each observation, or x %% fly)
Itsown column  case,Isinitsownrow  becomes f(x,y) filerg dat, )Exwanrowsﬂ\atmlngl(al
criterta. filtér{lrts, Sepal Length >

distinct(data, _., keep_all = FALSE) Remove
These apply summary functions to columns to create a new T S&)c?e(se\
tableofsummry staistics. summary functions take vectors 35 4 .
Input and retur one value (see back). sample_fracitbl, size - 1, replace = FA

ata, -1) Exdract column valuesas
oF. choo;eby name or i
ks, Sepal. Length)

select(.data,
Extract columns as a table usoselecuf[)
selectilrts, Sepal Length, Species)

welght =NULL, env = parent frame()) Flandumly Use these helpers with select (),
select fraction of rows e.g. select{irts, starts_with(*Sepal))
su ! ) contains{match) - num_rangefprefs range) e mpgc,l
Compute table of summaries. sample_n(tbl, size, replace = FALSE, msm- ends_with{match) one_of
(mtcars, avg = mean(mpg)) NULL, .env = parent frame) Randomly sel matches(match)  starts_with(match)

sample_frac(irss, 0.5, reploce = TRUE)

size rows. somple_n(iris, 10, replace = vRUE\
wt= NULL, sort = FALSE)

Count number of rows In each group defined iy
e i

slice( data, ...) Select rows by position. MAKE NEW VARIABLES

Eé;'?:.‘ﬁngggﬂ: Aot These apply vectorized functions to columns. Vectorized funs take
top_nxn. wt) Select and order ertop gegg{ﬂﬁ .;5'3"[ vectors as Input and return vectors of the same length as output

group If grouped data). top_n{l
VARIATIONS
summarise_all() - Apply funstoe.very column.
Somaree 0 A o s T col of o . Logcal andblean pertors o s with e
Is.nal)
> Us.nal) &
See 7hase::Loglc and ?Comparison for help.

Use group_by() to create a "grouped" copy of a table.
oty fantons will ianiyulaie each "grocy” separately anud
then combine the results. ARRANGE CASES
armange( data, .. ) Order rows by values of a
column or columns (low to high), use with
desc() to order from high to low.
: R arrange(mtcars, mpg)
summarise(avg = mean(mpg)) arrange(mtcars, desc(mpg))

mtcars %% 7k

group_by{data, ungroupl(x, ...) ADD CASES

ALSE Returns ungrouped copy -

Returns copy of table of table. -+ add_row(.data, ..., .before L, .af uLL)
by ungrouplg_L Mdunaormoverowstoatable

group_byfirts, Specles) i add_row(faithful, eruptions = 1, walting = 1)

Studio

RStudio® s 3 trdomark of RShadio, c. + CC BY S . : . 2. studio.Com « Laarm more whh browseVignet

(see back).

wvectorized function

mutate( dala
W

transmute{.data, ..
Compute new column(s), drop others.
tronsmute(mtcars, gpm =1/

mutate_all(tbl, .funs,
column. Use wllh
mutate_all{faithful
mutate_Ifirss, I

mutate_at(thl, .cols, .funs, ...) Apply funs to

zﬁ\e(lfl: columns. Use with funs(), vars() and
e helper functions for select|

mutate_at{iris, vars( -Specles) uns‘.’t’g( )

add_column( data before = NULL, .after =
NULL) Add new s). Also add_c nt()
add_tally(). add mum (mtcars, new = 1:3.

rename( data, ...) Rename columns.
rename(irts, Length = Sepal Length)

e = Cdply”, IS dpye 0120 + Updatod: 201908

Other Resources for
R Studio

m R Studio Education Center
- https://education.rstudio.com

m R Studio Support Forum
- https://support.rstudio.com/hc

/en-us

m R Studio Cheat Sheets

- https://www.rstudio.com/re
sources/cheatsheets
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Leia Saltzman
Isaltzman@tulane.edu
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