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LEARNING GOALS

▸ appreciate the diversity of data 

▸ distinguish different kinds of variables 

▸ dependent vs independent 

▸  nominal vs ordinal vs metric 

▸ get familiar with basic aspects of experimental design 

▸  factorial designs, within- vs between subjects design 

▸ repeated measures, randomization, fillers and controls
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WHAT DOES “DATA” MEAN?
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GOALS OF DATA ANALYSIS

▸ explanation: understand / find the true relation between variables of interest 
▸ e.g., causal mechanism or correlation 

▸ prediction: accurately predict hitherto unobserved (e.g., future) data points 
▸ e.g., for medical image classification (tumor recognition)
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RECTANGULAR DATA

▸ columns represent variables 

▸ rows are associated observations
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KINDS OF VARIABLES
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KINDS OF VARIABLES
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DEPENDENT VS INDEPENDENT VARIABLES

▸ dependent variables represent data we 
want to explain / predict 
▸ ♢ dep. variable ≠ what’s measured 

▸ independent variables represent data we 
want to use as explanans / conditional 
information based on which to make 
predictions 

▸ distinction is entirely purpose-driven

It’s not possible to say which of these variables 
has to be (for logical reasons) a dependent or 
independent variable. That depends on the goal 
of explanation/prediction.
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EXPERIMENTAL DATA

▸ experimental data typically has: 
▸  at least one dependent variable 
▸ at least one independent variable 
▸ some association of observations between 

variables
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FACTORIAL DESIGN

▸ if all independent variables are at most 
ordinal in nature, we have a factorial design 

▸ a 2x3 factorial design has: 
▸ two factors 
▸ one with two levels 
▸ another one with three levels  

▸ a 2x3 factorial design has 6=2*3 
experimental conditions (= design cells)
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WITHIN- & BETWEEN-SUBJECTS DESIGNS

▸ within-subjects design: every participant 
contributes at least one observation to each 
experimental condition 

▸ between-subjects design: not every 
participant contributes data to each 
experimental condition
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WITHIN- & BETWEEN-SUBJECTS DESIGNS

▸ within-subjects design: every participant 
contributes at least one observation to each 
experimental condition 

▸ between-subjects design: not every 
participant contributes data to each 
experimental condition

Example of a between-subject design.

Different designs have 
different pro’s and cons’s 
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REPEATED MEASURES

▸ single-shot experiment: every participant 
contributes exactly one data point to exactly 
one experimental condition 

▸ repeated measures: every participant 
contributes more than one observation to at 
least one experimental condition 
▸ repetition can lead to data contamination 
▸ calls for fillers, randomization and item-

variability

This is a single-shot experiment.
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TYPES OF TRIALS

▸ critical: belongs to an experimental condition 

▸ filler: used to introduce variance, disguise 
experimental purpose, avoid repetition etc. 

▸ control: used to check whether participants 
paid attention, understood the task, etc.
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SAMPLE SIZE

▸ how many observations does a study need for 
each experimental condition? 

▸ answer depends on goals of statistical analysis 
▸ power-calculation, error control, etc.
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HOMEWORK

▸ read Chapter 3 

▸ work on HW1  

▸ to be submitted next Friday before noon 

▸ released later today 

▸ see course website & email announcement


