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CoglLab: Odds and Ends

WEEK 14

'Eh




what's coming up

14 Wednesday, November 29, 2023 Project Milestone #7 (Analyses) Due

14 Thursday, November 30, 2023 W14 continued...

14 Sunday, December 3, 2023 Project Milestone #8 (Poster Draft) Due

15 Tuesday, December 5, 2023 W15: Wrapping Up

15 Thursday, December 7, 2023 Project Milestone #9 (Poster Symposium) Due

16 Sunday, December 17, 2023 Project Milestone #10 (Final Report) Due



November class survey

* |ast extra credit survey, due Dec 3

* ink on Canvas
* BCQs will be completed on Tuesday (Dec 5) in class

e |ast class agenda:
» final check-in / Qs about final milestones

« survey responses / discussion
« memer of the semester survey!!



foday’'s agendao

» data collection + analyses check-in
 plotting variation
« poster design principles



data collection + analyses check-in



what is variatione

o statistical analyses such as 1-tests and ANOVAs offen tend to
emphasize means between conditions

e but variation is fundamental to these tests and often a core
part of the underlying machinery

« data = a combination of ceniral tfendency and variation

« examples of central fendenciese
« examples of variation?

 variation refers to the spread of data points around the central
fendency for any set of data



variation in common stafistical tests

« most stafistical tests care deeply about the , Uiesglinefesicalsurnict
variation in data points (as they should)! - , o
- y Vi = Bo+ B
* t-fests
- standard deviations used to calculate the t statistic
« ANOVAS { [ Baanor | o2
« sums of squared (standard) deviations (SS) T Explained sum of
differentiate between the signal (SSpetween) . squares (¥,-¥)
and noise (SSwithin) > y
* regression? ]

« fits theliney =By + Px that minimizes sums of squares
« Total SS = SSexplc:ined + SSresiduol

https://analystprep.com/study-notes/cfa-level-
2/quantitative-method/anova-and-standard-error-of-
estimate-in-simple-linear-regression/



SO how do we visuadlize variatione

« our analyses do incorporate variation in different ways
(based on the statistical test)

* OUr visualizations, however, sometimes lack in displaying
the full spread of the data

« what kinds of plots have we seen so far and which of
them show any form of variatione



boxplots

« “five-number summary”
« the minimum
« the first quartile (25™ percentile)
« the median

Interquartile Range
(IQR)

« the third quartile (75th percentile) I |
» the maximum T — 4 T T

* impliCiT mecsureS: Minimum 25th Iedian 75th Maximum Outlier
° |QR 25’[h .I.O 751-h percenhle value percentile percentile value

e minimum:; Q1 - 1.5%IQR
e maximum: Q3 + 1.5%IQR

« whatis an “outlier” based on a boxploft
and where have we used this definitione

https://www .sharpsightlabs.com/blog/ggplot-boxplot/



bar plofs

» bar plots often display the means for the relevant
condifions in psychological studies

* but what about variablilityee

» a few different options:

« error bars that denote some type of variation
« what could this be?
* AN In each condition



open your RStudio project

» open the project and your .Rmd file
 load the packages by running the relevant chunk
« DON'T run all chunks — no need today!



exercise 1: reproduce this plof!

» USing the jobsatisfaction
dataset from the datarium
package, reproduce this
plot

T
OOOOOO




exercise 1: reproduce this plof!

data("jobsatisfaction", package = "datarium")

jobsatisfaction %>%
1 N ! ! group_by(gender, education_level) %>%
i U SI n g -l-h e J O bS O TleO CTl O n summarise(mean_score = mean(score))%>%
ggplot(aes(x = education_level, y = mean_score,

dataset from the datarium group - gender, fill - gender)):

geom_col(position = "dodge")+
scale_fill_hc(O)+

package, reproduce this EhenefenC
plot

7.54

gender

o
=)

mean_score

N
s}

0.0

T T T
school college university
education_level



exercise 2: adding variation

* NOW, let’s try to add some
variation to our bars:

e store the mean scores and
standard deviation of scores in
a dataframe



exercise 2: adding variation

[ |
"e +v 7 +FA~A ~NAA cANRAAN e cuemne ool ey
° nOW' |eT S Try TO Odd Some mean_scores = jobsatisfaction %>%
1 1 . group_by(gender, education_level) %>%
VO”GT'OH TO Our bOrS‘ summarise(mean_score = mean(score),
« store the mean scores and sd-score = sd(score))
standard deviation of scores in mean_scores X% |
ggplot(aes(x = education_level, y = mean_score,
a CjC]T(]fr(]rTWEE group = gender, fill = gender))+
geom_col(position = "dodge" )+
e UsSe g}€3()r71__€3rrC)rk)er TC) C]Cj(j an geom_errorbar(aes(ymin = mean_score-sd_score,
error bar to each bar of your wide g n-Scorersa-score),
F)lC)T position = position_dodge(width=0.9))+

scale_fill_hc(O)+
theme_few()

eeeeee



ggplot2::geom_errorbar()

« geom_errorbar allows you to add
error bars to your lines or bar plots

* it requires:

« ymin/ymaox: where to start and end the bar
(we can use mean + standard deviation)

« width: how wide the error bar should be

« position: where should the error bar be,
need to play around with this usually

* try removing width or position and
see what happens!

gender

male
. female

T
school college
education level

mean_scores = jobsatisfaction %>%
group_by(gender, education_level) %>%
summarise(mean_score = mean(score),
sd_score = sd(score))

mean_scores %>%
ggplot(aes(x = education_level, y = mean_score,
group = gender, fill = gender))+
geom_col(position = "dodge" )+
geom_errorbar(aes(ymin = mean_score-sd_score,
ymax = mean_score+sd_score),
width = .25,
position = position_dodge(width=0
scale_fill_hc(O)+
theme_few()

)+



other forms of variation

standard deviation is often used to describe the
variation around the mean of a sample of data points
* why not use variance?¢

standard errors: an estimate of Yaccuracy” of the mean,

l.e., how reliable is your mean, based on the sample size
« SE=sd/sqrt (n)

« higher n means lower SE, i.e., more confidence in your estimate

confidence intervals

« another way to assess the reliability of your sample: indicates how
often the frue mean is likely to be within a given interval, if
repeated samples were drawn of the same size

« Cl=sample mean + z * SE

« can also be “bootstrapped”, i.e., does not need to assume
normality

population

/

1
sampling = :
distribution ~ |

(of the mean) :
1
1.

size=N



pbest of both worlds: points + bar plof

* sometimes, we can combine
the power of SE/confidence
intervals (accuracy/reliabllity)
with variation using two
elements (error bars and points)

e involves:

« calculating “F (which requires the

n" in each condition)

« calculating confidence intervals
based on underlying distribution

counts = jobsatisfaction %>%

group_by(gender, education_level) %>%
count()

mean_scores = jobsatisfaction %>%
group_by(gender, education_level) %>%
summarise(mean_score = mean(score),
sd_score = sd(score)) %%
left_join(counts) %>%
mutate(SE = sd_score/n,
ymin = mean_score - 1.96*SE,
ymax = mean_score + 1.96*SE)



putting it all fogether...

mean_scores %>% 107
ggplot(aes(x = education_level, y = mean_score,
group = gender, fill = gender))+
geom_col(position = "dodge")+ 7.51
geom_errorbar(aes(ymin = ymin, ymax = ymax),
width = .25, gender

position = position_dodge(width=0.9))+
geom_point(data = jobsatisfaction, aes(x = education_level, y = score,
group = gender),
position = position_jitterdodge(),
alpha = 0.3)+ 2.5

mean_score
o
o

scale_fill_hc(O)+
theme_few() 0.0

school college university
education_level



key tfakeaways

eeeeee

* variation is good, both in tests and visuals!

« Use some form of variation in your plots when you make
your posters
« give the reader a window into your samplel

* can be standard deviation, standard errors, confidence intervals,
points, or ALL of this!

« could also use boxplots + bar plots



project milestone #8: poster draft

» general fips:
« de-clutter, keep the text to a minimum
« Use fables/figures wherever possible (procedure, results, etc.)
« Use variation!
* Use and colors to guide the reader
* think of what you will say and organize in a logical manner

* sample posters/resources up on course website



poster contents

intfroduction
« why is this topic important, what can we learn?¢
« background & current research question
« ideas: venn diagrams, smart art, etc.

methods
« IV/DV, items, counterbalancing etc.
 ideas: design figure, sample trial, efc.

analysis
« statistical tests & results, inclusion/exclusion criteria, etc.
 ideas: tables, figures with p-values, regular figure

conclusion / future steps
« small and picture: what did you learne where do you see it going?



sTatistics In posters

Anova, F(2,18) = 55.47, p = <0.0001, 1% = 0.83

* [ess tfext, more images & humbers

« Use the same format to report . l
statistics but edif out all the text and I
§ 7.51 . i
5.01 ;;;
2.51 EiE

t1 t2 t3
time
pwc: T test; p.adjust: Bonferroni



next fime

* before class
- monitor: data collection on Sona + Prolific
« complete: Week 13 quiz (inferences, due Dec 3)
* fill out: class survey (due Dec 3)
« resubmit: formative milestone #3 (due Dec 3)

 during class (Dec 5)
« wrapping up!!



