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■ Ghrelin (Part B)
■ Leptin (Part B)

Based on Reeve (2018, Ch 3, p. 44)
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Neuroscience
■ Neuroscience
■ scientific study of the nervous system,
especially the brain

■ Human brain
■ 1.3 – 1.4 kgs (~2% bodyweight):
■ grey matter (neurons, synapses)
■ white matter (connecting fibers and axons)

■ 100 billion neurons
■ 100 trillion connections
Based on Reeve (2018, Ch 3, p. 46)
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Motivated & emotional brain
The brain is not only for thinking, it is also for
feeling - it is the centre of motivation and emotion.

Thinking brain

Brain

Cognitive functions - thinking, learning,
memory, decision-making

Motivated brain
Needs, desires, liking and wanting,
cravings, pleasure and pain, addiction

Emotional brain
Image source:
http://commons.wikimedia.org/wiki/File:Brain_090407.jpg

Emotions, feelings, affect, mood

Based on Reeve (2018, p. 46)
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Principles
■ Day-to-day events activate specific
brain structures e.g.,
■ threat → amygdala
■ reward → ventral striatum

■ Activated brain structures generate
specific motivations and emotions e.g.,
■ insula → feelings
■ dorsolateral prefrontal cortex → selfcontrol
5

Based on Reeve (2018, pp. 46-47)
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Subcortical brain
● Small nuclei that make
up the anatomic core of
the brain.
● Associated with:
○ basic urges and
impulses

Subcortical

(e.g., “I want …”)

○ emotion-rich
motivations
(e.g., hunger, thirst,
anger, fear, anxiety,
pleasure, desire, and
reward)

Mid-sagittal section
of the human brain
Image source:
https://commons.wikimedia.org/wiki/File:Limba_sistemo_sentekste.jpg
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Cortical brain
● Bulging, grooved,
wrinkled surface.

Cortical

● Functions at a conscious,
intentional level.
● Associated with
cognitively-rich
motivations
(e.g., goals, plans, strategies,
values, and beliefs about the
self).

● Engages in self-control,
resisting temptation,
decision-making,
assessing risk, selfregulation.

Mid-sagittal section
of the human brain
Image source:
https://commons.wikimedia.org/wiki/File:Limba_sistemo_sentekste.jpg
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Bidirectional control
■ Subcortical → Cortical:
Subcortical activations send excitatory and
inhibitory information to the cortical brain

■ Cortical → Subcortical:
Cortical activations send excitatory and
inhibitory information to the subcortical brain

■ Subcortical vs Cortical: Often in
competition and conflict (e.g., decision-making,
delay of gratification, short-term vs. long-term goals)
Based on Reeve (2018, pp. 46-47)
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3D brain app
Install to learn about the location & function of brain structures
https://play.google.com/store/apps/details?id=org.dnalc.threedbrain
https://apps.apple.com/au/app/3d-brain/id331399332

Brain structure:
■
■
■

3D view
Labels
Info
9
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Motivational & emotional states associated with
brain structures: Sub-cortical
Based on Reeve (2018) Table 3.1
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Reticular formation
■
■

■

■

Located in brain stem.
Interfaces between
spinal cord and
subcortical brain.
Cluster of neurons
about size of little
finger.
Key role in arousal
and awakening
○

○

Reticular
formation

Ascending (alerts and
arouses cortex)
Descending (regulates
muscle tone)

Based on Reeve (2015), pp. 49-50 11
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Amygdala
■ Collection of nuclei which respond
to emotionally significant and
aversive events (e.g., perception of
others' emotions, facial expressions, and
our negative emotionality) to promote

self-preservation
■ Activates neighbouring structures
(e.g., hypothalamus and release of
neurotransmitters)

■ Impairment → tameness/affective
neutrality, but can also cause opposite
e.g., hypervigilance

Source: https://commons.wikimedia.org/wiki/File:Amygdala_small.gif
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Based on Reeve (2018), pp. 50-52
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Dopamine-based reward circuit

13

Source:https://commons.wikimedia.org/wiki/File:Dopaminergic_pathways.svg
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Reward centre
■ Brain structures which communicate via the
dopamine (neurotransmitter) network:
○ Ventral tegmental area (VTA) (located in the reticular
formation) manufactures dopamine which is released
to the nucleus accumbens (NA) → reward (pleasure).
NA projects into the:
■ prefrontal cortex (PFC): conscious experience of pleasure
■ orbitofrontal cortex (OFC): stores object’s learned reward value
(“I like it.”).
■ basal ganglia: initiates motivated action

■ Allows us to learn what to like, prefer, and want.
■ Reward is fundamental to motivation, survival,
well-being, and goal-directed effort.
■ Unexpected good news and anticipation of
reward trigger the dopamine-based reward
pathway
Based on Reeve (2018), pp. 52-54 14
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Neural core of dopamine-centric rewardbased motivated action

Figure 3.5
Neural core of dopamine-centric reward-based motivated action

15
Based on Reeve (2018), p. 54
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Basal ganglia
Subcortical. Cluster of many different small nuclei.

Source: https://commons.wikimedia.org/wiki/File:Basal_ganglia_and_related_structures_(2).svg
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Basal ganglia
■ Basal: Base (of the forebrain)
Ganglion: Structure of nerve cells and synapses, often
forming a swelling on a nerve fibre. (plural: ganglia)

■ Motivational modulation of movement and action
– energises or inhibits implementation of action
plans.
■ Provides movement and action with motivational
and emotional punch.
■ Closely connected to:
■
■

cortical areas (to receive action plans)
motor areas (to execute plans)
Based on Reeve (2015), p. 6317
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Ventral striatum

Source: https://commons.wikimedia.org/wiki/File:Overview_of_reward_structures_in_the_human_brain.jpg
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Ventral striatum
■
■
■
■

Largest structure of the basal ganglia
Component of reward and motor systems
Includes the nucleus accumbens
Once activated by the release of dopamine, the
ventral striatum translates the experience of
reward into motivational force, approach behavior,
and the exertion of physical effort

Based on Reeve (2018), p. 53
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Nucleus accumbens

20
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Nucleus accumbens
■ Central component of the limbic system; part
of the basal ganglia;
main component of the ventral striatum
■ Reward centre
■ Receipt of dopamine produces pleasure,
wanting, and liking
■ Active during pleasurable experiences e.g.,
sensory (e.g., taste, vision), social
acceptance, and several addictive drugs.

Based on Reeve (2018), p. 53
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Hypothalamus
■
■
■

Less than 1% of brain
volume, but a “motivational giant”
20 interconnected nuclei with
separate functions
Regulates:
○ pituitary gland (→ hormones)
○ ANS arousal (sympathetic activation)
and relaxation (parasympathetic
activation)

○

important biological functions
including eating, drinking, and
mating
Source: https://commons.wikimedia.org/wiki/File:Hypothalamus_small.gif

Based on Reeve (2018), pp. 57-59 22
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Motivational & emotional states associated with
brain structures: Cortical
Based on Reeve (2018) Table 3.1
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Insula (insular cortex)
■

Large, interconnected structure

■

Generates largely unconscious
feeling info - e.g., monitors “gut”
(body-based) feelings such as

disgust

■

Involved in intrinsic motivation
and satisfaction

■

Responds to others’ emotions
(e.g., empathy, anxiety) and
informs perceived trust

■

Processes and learns about risk
and uncertainty
Source: https://commons.wikimedia.org/wiki/File:Insula_animation_small.gif

Based on Reeve (2018), pp. 57-61 24
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Prefrontal cortex
■ Sends info to limbic system to
influence emotion
■ Houses conscious goals which
compete against one another
■ Right: negative and avoidanceoriented feelings - behavioural
inhibition system (BIS)
■ Left: positive and approach-oriented
feelings - behavioural activation
system (BAS)

■ Personality differences indicate
greater right or left PFC
sensitivity vs. stability
Source: https://commons.wikimedia.org/wiki/File:Prefrontal_cortex_(left)_animation.gif

Based on Reeve (2018), pp. 61-62
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Orbitofrontal cortex

Source:https://commons.wikimedia.org/wiki/File:Prefrontal_cortex.png

■ Processes incentive-related information
■ Helps with making choices between options
e.g., which product to buy

■ Central to delayed gratification
Based on Reeve (2018), pp. 62-63
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Ventromedial prefrontal cortex

Source:https://commons.wikimedia.org/wiki/File:Ventromedial_prefrontal_cortex.png
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Ventromedial prefrontal cortex
■ Evaluates the unlearned emotional value
of basic sensory rewards and internal
bodily states
■ Integrates emotional information with
cognitive and social judgments
■ Responsible for emotional control

Based on Reeve (2018), p. 63
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Dorsolateral prefrontal cortex

Source: https://en.wikipedia.org/wiki/File:Prefrontal1.png
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Dorsolateral prefrontal cortex
■ Evaluates learned emotional value of
environmental events and possible
courses of action.
■ Responsible for self-control over urges
and risks during pursuit of long-term goals
■ Facilitates socioemotional competence
by inhibiting urge for self-interest

Based on Reeve (2018), p. 64
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Anterior cingulate cortex
■ Info-processing and conflictdetection
■ Organises cognitive
resources to deal with
conflicting choices
■ Involved in cost-benefit
analysis
■ Provides “top-down”
executive or cognitive control
over decision making, goal
pursuit, and action
Source: https://commons.wikimedia.org/wiki/File:Anterior_cingulate_gyrus_animation.gif

Based on Reeve (2018), p. 65
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Neurotransmitter pathways in the brain
■

Neurotransmitter pathway

A cluster of neurons that communicate with
other neurons by using a particular
neurotransmitter
■

Motivationally relevant
neurotransmitter pathways
Dopamine
■ Serotonin
■ Norepinephrine
■ Endorphin

Based on Reeve (2015)

■

32

Source: Mapping the Mind, by R. Carter, 1998, Berkeley: University of California Press.
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Neurotransmitters
Biochemical messengers in the brain.
Activate motivation, emotion, cognition,
and behaviour e.g.,
Dopamine

Serotonin

Norepinephrine

Endorphin

Pleasure &
reward

Lack →
low mood

Arousal
Attentiven
ess

Opioid
↑ High
→
↓ Pain

Based on Reeve (2018), pp. 65-66
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Dopamine
■ Neurotransmitter for the reward circuit
(VTA → NA → PFC)
■ Rewards “approach motivation”
■ Critical for learning
■ Underlies addiction
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Serotonin
■
■
■
■

Plays a role in low mood regulation
Helps with “motivation to cope”
Depleted by stress
Low levels contribute to depression
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Norepinephrine
■ Brain adrenalin (noradrenaline) Neurotransmitter and hormone
■ Endogenous amphetamine
■ Increases:
○ arousal and alertness
○ fight/flight response
(readiness for action)
○ concentration, sensory processing,
learning etc.

36
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Endorphins
■
■
■
■
■

Endogenous opioid system
Released during stress
Pain inhibition
Exercise → high (debated)
Interacts with dopamine system to
facilitate reward system
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Hormones
Biochemical messengers in the
bloodstream. Several influence
motivation, emotion, and behaviour e.g.,
Cortisol

Oxytocin

Stress
response

Tend and
befriend

Testosterone
Dominance

Based on Reeve (2018), pp. 65-66
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Cortisol
■ “Stress hormone”
■ Activated in reaction to socialevaluative threats
■ Short-term adaptive function
■ Longer-term association with poor
intellectual functioning, negative
affect, and poor health outcomes

Based on Reeve (2018), p. 65
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Oxytocin
■ Bonding hormone
■ Supports the “tend and befriend”
stress response
■ Raises trust in others
■ Motivates seeking counsel, support,
and nurturance of others during times
of stress

Based on Reeve (2018), pp. 65-66
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Testosterone
■ Associated with:
○
○
○
○
○

competitiveness
status-seeking
sexual motivation
reduced fear
violent crime

■ Lower levels are associated with
better parenting

Based on Reeve (2018), p. 66
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Your brain is more than
a bag of chemicals:
David Anderson

TED Talk (16 mins)
https://www.ted.com/talks/david_anderson_your_brain_is_more_than_a_bag_of_chemicals
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Summary:
Neural & physiological sources of motivation and emotion

■ Brain structures
subcortical (emotion; unconscious)
cortical (awareness; goals)
left and right PFC = approach and avoid respectively

■ Hormones
cortisol for stress, oxytocin for bonding, testosterone
for mating and dominance

■ Neurotransmitters
dopamine for reward, serotonin for mood,
norepinephrine for arousal, endorphin for pain
43
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https://commons.wikimedia.org/wiki/File:Apple_bitten.svg

1

1

Outline
■
■
■
■
■

Needs
Regulatory processes
Thirst
Hunger
Sexual motivation

Based on Reeve (2018, p. 71)
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Need:

Any condition within a person that is
essential and necessary for life, growth,
and well-being. When needs are:

nurtured and satisfied, wellbeing is maintained and
enhanced.
neglected or frustrated,
damage disrupts biological
or psychological well-being.

Based on Reeve (2018, p. 72)

3

Motivational
states provide
the impetus to
act before
damage
occurs to
bodily and
psychological
well-being.
3
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Need structure: Types of needs
Needs
Physiological
needs

Psychological
needs

(Chapter 4)
•
•
•

Thirst
Hunger
Sex

inherent within the
workings of biological
systems

Implicit
motives

(Chapter 6)
•
•
•

(Chapter 7)

Autonomy
Competence
Relatedness

•
•
•

Achievement
Affiliation
Power

inherent within the strivings internalised or learned
from our emotional and
of human nature and
socialisation histories
healthy development
Based on Reeve (2018, p. 72)
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Maslow’s hierarchy of needs
Abraham Maslow (1970)
suggested that human
needs can be organised
hierarchically.
■ Physiological (deficit) needs

■

Image source:
http://en.wikipedia.org/wiki/File:Abraham_Maslow.jpg

(e.g., breathing, hunger) come before
■

Psychological (growth) needs
(e.g., self-esteem)
5
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Maslow’s hierarchy of needs
The exact order of Maslow’s
hierarchy of needs (1943) is not
well supported by research.
Simpler models (e.g., Alderfer's
ERG; 1969) are better
supported.

Image source: http://commons.wikimedia.org/wiki/File:Maslow%27s_Hierarchy_of_Needs.svg
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Alderfer’s ERG theory

Growth
Relatedness
Existence
7
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Regulatory processes
involved in the cyclical rise and fall of psychological drives

■ Need (Physiological)
■ Drive (Psychological)
■ Homeostasis
■ Negative feedback
■ Multiple inputs/outputs
■ Intra-organismic mechanisms
■ Extra-organismic mechanisms
8

Based on Reeve (2018), Figure 4.2
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1
Satiated state

7
Drive is
reduced

6
Consummatory behaviour
occurs

2
Physiological
deprivation
develops
gradually

Physiological need →
psychological drive →
behavioural action
process
5
Goal-directed
motivated
behaviour in
attempt to
gratify drive

3
Prolonged
phys.
deprivation
produces
bodily need

4
Need
intensifies;
gives rise to
psychological
drive

Based on Reeve (2018, Figure 4.2 Model of need-drive-behaviour sequence)
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Drive as an intervening variable
Antecedent
condition 1

Behavioural
consequence 1

Antecedent
condition 2

Drive

Antecedent
condition 3

Behavioural
consequence 2

Behavioural
consequence 3

10

Based on Reeve (2018), Figure 4.3
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Homeostatic mechanism
Homeostatic
mechanism and
interrelationships
between the core
processes that
constitute the
fundamentals of
regulation.

Based on
Reeve (2018),
Figure 4.4
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Physiological needs - Examples
Inherent within the workings of biological systems.
Thirst
Motivational state
that readies the
person to perform
behaviours
necessary to
replenish a water
deficit.

Hunger
Complex regulatory
system of short-term
(glucostatic
hypothesis) & longterm (lipostatic
hypothesis)
regulation.

Based on Reeve (2018, Ch 4)
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Sexual
motivation
Rises and falls in
response to hormones,
external cues (facial
metrics) and
stimulation, cognitive
scripts, sexual
schemas, and
evolutionary process.

12
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Thirst
Processes
●
●
●
●
●

Physiological regulation
Thirst activation
Thirst satiety
Hypothalamus and kidneys
Environmental influences

Based on Reeve (2018, pp. 78-81)
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Hunger
Processes
●
●
●
●
●
●
●

Short-term appetite
Long-term energy balance
Set point theory
Environmental influence
Self-regulatory influence
Restraint-release situations
Comprehensive model of hunger regulation

Based on Reeve (2018, pp. 81-87)
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Hormones of hunger:
Leptin and ghrelin
Corporis

YouTube (9:33 mins)
https://www.youtube.com/watch?v=tZ4YnYUJnOQ
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Comprehensive model of hunger regulation
Environmental
Influences
• Food variety, appearance
• Situational pressures

Self-regulation
motivation

+

-

+

Hunger
(appetite)

Eating
(energy
intake)

Glucostatic hypothesis

when
too high

-

+

+

when
too low

Fat stores
(Body weight)

Lipostatic hypothesis

Physical
activity
(Energy expenditure)

Based on Reeve (2018, Figure 4.5)

+

Exercise motivation

16

16

Sexual motivation
Processes
●
●
●
●
●

Physiological regulation
Facial metrics
Sexual scripts
Sexual orientation
Evolutionary basis of sexual
motivation

Based on Reeve (2018, Ch 4)
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Sex response cycles

The triphasic sexual response cycle describes men’s sexual motivation.
Based on Reeve (2018), Figure 4.6

18

16/08/2022

Sex response cycles

The alternative sex response cycle better describes women’s sexual motivation.
Based on Reeve (2018), Figure 4.6
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Summary
■ Need satisfaction is required to prevent
harm and enhance well-being.
■ Needs can be hierarchically arranged as
existence, relatedness, and growth.
■ Physiological needs → psychological drive
→ behavioural action
■ We underestimate the power of biological
forces.
■ Consumptory behaviours are difficult to
regulate when we were are under
physiological and/or psychological stress.
20
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Summary
■ Thirst is the psychological experience of a
physiological need that follows a
homeostatic, feedback loop.
■ Comprehensive model of hunger = short(glucostatic) and long-term (lipostatic)
regulation, as well environmental influence.
■ Sexual motivation has multiple
mechanisms, including hormones, sociocognitive representations, and
environmental influences. Key models are
based on evolution and intimacy.
21
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