Third Session:
Event-Related Potentials
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Session Goals

Knowledge. Understand what an ERP is.
Practice. Collect Oddball ERP data.
Check. Review data quality in PEER.
Transfer. Export the data for later analysis.
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What is an ERP?
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What is an ERP?

Visual Oddball Paradigm
(n =404)
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Visual Oddball Paradigm
(Difference Waveform)
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What is an ERP?
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Signal that repeats + — the response
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Why do this?

Event-Related Potential (ERP) Components

SAME SIGNALS.
DIFFERENT QUESTIONS
A CLEARER BRAIN
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(typical scalp site)

Core meaning
(what it reflects)

Experimentally
sensitive to

Clinically sensitive to

Example paradigms

Scalp topography
(example)

(occipital, e.g., 01/0z/02)

Early sensory processing
of visual input.

Initial encoding of
stimulus features

(e.g., basic form, luminance,
low-level attention).

 Stimulus intensity
* Contrast / luminance
 Stimulus size

* Spatial attention

* Expectation (predictive cues)

Altered in visual processing
disorders, schizophrenia,
autism, and with aging.

Visual oddball, simple
stimulus detection,
attention cuing.

@

(occipital for visual,
fronto-central for auditory)

Early perceptual
processing and feature
discrimination.

Reflects selective attention
to sensory input.

Stimulus intensity
Repetition (decreases)
Attention to stimulus
Modality (auditory vs visual)
Stimulus complexity

DR

Reduced or delayed in
schizophrenia, ADHD,
autism, and with aging.
May be altered in sensory
gating deficits.

Auditory/visual oddball,
sensory discrimination
tasks.

®

(centro-parietal, e.g., Cz/Pz)

Later perceptual processing
and stimulus evaluation.
Related to attentional
allocation and early
categorization of stimuli.

 Stimulus probability
 Stimulus category
* Attention

 Task relevance

« Emotional content

Altered in anxiety disorders,
depression, schizophrenia,
and with substance use.

Oddball, target detection,
emotional stimuli,
category discrimination.

Ol

(fronto-central, e.g., Fz/Cz)

Cognitive control and
conflict monitoring.
Associated with response
inhibition (No-Go),

error detection, and
novelty detection.

* Incongruent vs congruent
stimuli (e.g., Stroop)

* Response inhibition (No-Go)

+ Novel or deviant stimuli

* Task difficulty

* Error commission

Reduced in ADHD,
substance use disorders,
and some frontal lobe
dysfunctions; altered in
schizophrenia.

Go/No-Go, flanker, Stroop,
error-related processing,
novelty oddball.

Wi

(parietal, e.g., Pz)

Context updating, attention
allocation, and working
memory. Reflects the
evaluation of stimulus
significance and the
updating of mental
representations.

 Stimulus probability
 Task relevance

* Attention

* Working memory demands
* Motivational significance

* Feedback (reward/punishment)

Often reduced in aging,
dementia (e.g., Alzheimer's),
schizophrenia, depression,
TBI, and substance use
disorders.

Oddball (infrequent target),
working memory, feedback
processing, decision making.

@

(centro-parietal, e.g., Cz/Pz)

Semantic processing and
meaning integration.

Often elicited by unexpected
or incongruent stimuli (e.g.,
semantic anomalies).

* Semantic incongruity

* Meaningful vs meaningless
stimuli

* Language context

* Expectation violations

Altered in language
disorders (e.g., aphasia),
schizophrenia, autism, and
neurodegenerative diseases.

Semantic anomaly (e.g.,
“bread - socks"),
sentence processing,
reading paradigms.

&

DIFFERENT COMPONENTS.
DIFFERENT QUESTIONS.
A CLEARER BRAIN.

ERP components form a timeline of information processing: from early sensory encoding (P1, N1), to perceptual evaluation (P2),
cognitive control (N2), context updating (P3), and semantic integration (N4).
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Let’s Play! Part 3.

1 Ensure you have the Xon on, and powered up and ready to

go.

2 Open the preconfigured one-response visual oddball task
in PEER.

Recheck signal quality; seat the device at a comfortable
viewing angle

Run the task

Check the recording for data quality

Save and export the recording with the suffix _ODDBALL
Repeat for other members of your group
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DONE WHEN

The file contains
complete frequent
and oddball marker
sets plus a usable
continuous EEG
recording.



OPTIONAL EXTENSION

If you are ahead, try a different ERP task in PEER

1. Confirm both steady-state recordings are saved.

2. Open a task in PEER; do not change parameters.

3. Play the game. You will not see the EEG, it is recording in the
background for you.

4. Save with the same participant ID and the suffix _GAME.

5. Make sure everyone inyourteam has done this.
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LUNCH - 60 MINUTES

Save. Transfer. Reset.

1 Ensure your data is saved.
2 Copy files to your Windows desktop.
3. Confirm that the file sizes are non-zero before clearing any device.
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