
1 Higher Level Cognition

So far, we have networks that can:

• See, recognize objects, direct attention.

• Remember events, general facts, maintain info “online”.

• Pronounce words, activate and combine semantic meanings.

So, what’s missing?

2 Higher Level Cognition: What’s Missing

• Planning

• Reasoning

• Decision-making

• Emotion

• Consciousness, sense of self

• Free will

• Social interaction

3 Higher Level Cognition: What We Know

Frontal damage impairs planning, reasoning, decision-making,
self-initiated actions, self-awareness, social interaction...

4 Structures of the Prefrontal Cortex
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PFC is not everything: Requires the entire brain working together.



5 The Range of Frontal Functions

Activation-based working memory

6 Activation-based Working Memory

Monkey electrophysiology
Primate Working Memory Task

Cue Delay Response

Primate Working Memory
• Working memory

impaired by frontal
cortex lesions.

• Different frontal
regions responsible
for working memory
for different types of
information.
– e.g.,

spatial vs. object
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What is the relationship between
Working Memory (WM) and
Long-term Memory (LTM) ?

• WM does not only
hold new information
before it is transferred
to LTM.

– e.g., as assumed by
the modal model.

“Modal Modal”

The prefrontal cortex (PFC) can maintain information over time as
firing of neurons (activation-based memory).

7 The Range of Frontal Functions

Activation-based working memory

Inhibition Stroop: Difficulty inhibiting prepotent response.

8 The Stroop Task
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9 The Range of Frontal Functions

Activation-based working memory Monkey electrophysiology.

Inhibition Stroop: Difficulty inhibiting prepotent response.

Flexibility Continue with same response after task changes,
perseveration.

Fluency Difficulty generating variety of responses.

Executive control Probs w/ goal-directed planning, coordinating.

Monitoring/evaluation e.g., Error-monitoring.

10 The Stroop Task: Data

Control: Red. Conflict: Red. Congruent: Red.

Control Conflict Congruent
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500

600

700

800

900

R
ea

ct
io

n
 T

im
e 

(m
se

c)

Stroop Data (Dunbar & MacLeod, 84)
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11 Stroop Model
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12 The Stroop Task: Model Data

Control: Red. Conflict: Red. Congruent: Red.

Control Conflict Congruent
Condition
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13 Stroop Accounts: Continuum, not a Dichotomy

"blue"

"red"

Shape-naming first like color-naming in standard Stroop,
then like-word reading.

14 Stroop Accounts: Not a Horse Race
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Stroop SOA (Glaser & Glaser, 82)
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