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The Art of Face Reading

Jonas wants to know if the traditional art of 
face reading has a scientific basis.
Needless to say, there will be enormous 
benefits if we can read people’s preferences 
reliably.
(e.g., first date, job interview, business meetings, …)
Design a study to scientifically examine the 
issue. 

https://gostica.com/spiritual-lifestyle/face-reading/



Face Reading Experiment

• n participants performed 10 – 13 face-reading 
trials. 

• In each trial, a headshot was shown together 
with four choices. Participants had to guess 
which the person’s preference was out of the 
four options. 
• Question order was randomized

• Question choices were randomized



The Design
• What was the research question?

• What was the target population?

• What were the IV(s) and DV(s)?

• How were the IV(s) and DV(s) operationalized?
(also, scale of measurement?)

• Was it a between / within-subjects design?

• What are the expected results?
If the manipulation does not work: 
If the manipulation works:



The basic structure

Baseline population distribution (no face / random guessing) Sample Representing 
the treated population

(guess with face)

n = 16



The basic structure

Baseline sampling distribution (no face / random guessing) Sample Representing 
the treated population

(guess with face)

n = 16

n = 16



The basic structure

Baseline sampling distribution (no face / random guessing) Sample Representing 
the treated population

(guess with face)

n = 16

n = 16



The basic structure

Baseline sampling distribution (no face / random guessing)

Sample Representing 
the treated population

n = 16



Z-test

Information needed

• From the baseline population: 
μbaseline

σ

kurtosis: normality assumption

• From the sample: 
Sample mean Mtreatment

Sample Size n

Actual Information we have

• From the baseline population: 
μbaseline (theoretical)

• From the sample: 
From the individual scores…

Sample mean Mtreatment

Sample Size n
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Sampling 
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𝑆 =
σ(𝑋 −𝑀)2

𝑛 − 1

Z distribution t distribution
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Normal Distribution



Normal (Z) distribution

Normal Distribution



t distribution (df = 2)

df = 2



t distribution (df = 5)

df = 5

Estimation of the mean is less precise, 
compared to the case when you have 

the full distribution



t distribution (df = 5)

df = 5

Even when a sample mean is 
2.5 SE away from the null mean, 

you cannot be too confident that they 
are statistically different (α = 0.05)



t distribution (df = 10)

df = 10



t distribution (df = 30)

df = 30

The larger the sample size you use to 
estimate the population distribution, 

the close it approaches normality

At n = 30:
• the sampling distribution is approaching normal 

(regardless of the population distribution)
• the t distribution (df = 30) is also approaching normal



One-sample Z-test One-sample Student’s t-test
When to use the 

test? When population variance is known When population variance is unknown

Test Statistic & 
Formula

𝑍𝑆𝑎𝑚𝑝𝑙𝑒 =
𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 − 𝜇𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒

𝜎𝑀
𝑡𝑆𝑎𝑚𝑝𝑙𝑒 =

𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 − 𝜇𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒
𝑆𝑀

degrees of freedom 
(df)

--- n - 1

Population 
Standard 

Deviation^
𝜎 =

σ(𝑋 − 𝜇)2

𝑁

Population standard deviation is estimated by:

𝑆 =
σ(𝑋 −𝑀)2

𝑛 − 1
=

𝑆𝑆

𝑑𝑓

Standard Error# 𝜎𝑀 =
𝜎

𝑛
𝑆𝑀 =

𝑆

𝑛

Quantile 
↑↓

Percentile

Quantile Percentile: 
pnorm(q, mean = 0, sd = 1)

Percentile Quantile: 
qnorm(p, mean = 0, sd = 1)

Quantile Percentile: 
pt(q, df)

Percentile Quantile: 
qt(p, df)

Confidence Interval 𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 ± 𝑍𝛼
2
× 𝜎𝑀 𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 ± 𝑡𝛼

2,𝑑𝑓
× 𝑆𝑀

Note^: μM is the mean to be tested against the sample and M is the sample mean. 

Note#: σM  Standard Error is the Standard Deviation of the distribution of sample means.

sd(X)



Population distribution: face reading experiment

n = 1

a t distribution
(with estimated σ S)



Sampling distribution

n = 32

a t distribution
(with estimated σM  SM )



Sampling distribution
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Sampling distribution

n = 32

Sample Mean



Hypothesis Testing – Step-by-step
• Step 0: Gather all the information you 

need, check the assumptions

• Step 1: Set up the hypotheses
• H0 (null hypothesis)

• H1 (Research hypothesis)

• Step 2: Calculate the test statistic

• Step 3: Find the probability associated 
with the test statistic 
(i.e., the probability of getting such a score or 
a more extreme score x 2, given H0 is true)

• Step 4: Decision & Conclusion
(compare p against α)

• μbaseline = 0.25 (theoretical)

σ = unknown estimated with S = 0.1168201

Mtreatment = 0.2374;  n = 32;   df = n - 1
kurtosis of population ? but n ≥ 30

• H0: μbaseline = μtreatment

H1: μbaseline ≠ μtreatment

• 𝑡𝑠𝑎𝑚𝑝𝑙𝑒 =
𝑀𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡−𝜇𝑏𝑎𝑠𝑒𝑙𝑖𝑛𝑒

𝑆𝑀

• p(|tsample| |H0) = 
2 * pt(t_sample, df = 31)

For a two-tailed test and tsample on the left



Import Data

• Download the data file: 
https://psyc193r.ucsd.edu/data/psyc193r_readface_data.csv

• Tell R where you data file is:
Session  Set Working Directory  Choose Directory
setwd()

• Check the comma separated values (csv) file with MS Excel to ensure 
correct format

• Import the file into R as a data frame, saving it to “faceReadData” 
variable
… = read.csv("file_name.csv")



Data Structure

• The data have a "long format":  
• Each column represents a variable

• Each row represents an entry 
(each trial)

• The variable we care the most 
are “subjectId”, & “correct”
• subjectId: a number that 

represents a participant (each 
should have 13 rows)

• correct: denotes if a participant is 
correct on a particular trial



Data Cleaning

• Convert subjectId into a factor
it means subjectId are nominal variables (they’re just names)
Otherwise R would treat the variable as numerics
faceReadData$subjectId = factor(faceReadData$subjectId)

• Coerce / Make sure correct is a variable
so that we can do some computations with it
faceReadData$correct = as.numeric(faceReadData$correct)



Data Cleaning

• What we want is not exactly trial-level data, instead, we want to know 
the mean accuracy of each individual
We want to make a new data frame with two variables (columns), and 
save it to a new variable (“faceRead")
• subjectId

• accuracy

• Change the name of the aggregated variable to "accuracy"

... = aggregate(correct ~ subjectId, data=faceReadData, FUN = mean)

group the scores "correct" by the same "subjectId"

the data set

use this function
for the grouping

names(faceRead)[2] = "accuracy"

name of the 2nd variable in "faceRead"


