
Biological Level of Analysis

The Principles of Biological Analysis
A. Behavior is the product of physiology

a. This refers to the anatomy of the brain and how certain parts of the brain have
specific functions and how it affects behaviors

b. KEY TERM: Localization
i. The theory that certain parts of the brain are responsible of different

behaviors
ii. STUDY: Phineas Gage, who in 1848 while working on a rail line,

experienced a drastic accident in which a piece of iron went through his
skull. Although Gage survived this ordeal, he did experience a change in
personality, such as loss of inhibition and anger. This change provided
evidence to support the theory of localisation of brain function, as it was
believed that the area the iron stake damaged was responsible for
personality.

c. KEY TERM: Determinism
i. the doctrine that all events, including human action, are ultimately

determined by causes external to the will. Some philosophers have taken
determinism to imply that individual human beings have no free will and
cannot be held morally responsible for their actions.

ii. Relates to the biological perspective because the idea is you are controlled
by your physiology

B. Behavior can be genetically inherited
a. Twin studies have shown that there is a genetic link between behaviors
b. STUDY:Bouchard et al (1990)

i. EVALUATION Study demonstrated that genetics account for the majority
of intelligence and overall behaviour with a 70 to 30 ratio.Genetically
identical humans raised in separate and different settings grew into adults
with similar appearance, psychology and personality.Also, twins raised in
the same setting demonstrated little effect from the environment.

C. Animal research may inform our understanding of human behavior
a. It is thought that the data extracted from behavioral experiments on animals can

be extrapolated and be applied to humans because they share a lot of genetic
similarities (especially mammals)



Communication (physical)
A. Neurotransmission- electrical impulses are transferred across the synapse once

intensity is reached
a. KEY TERM: Neurotransmitter

i. A neurotransmitter is a chemical that is released from a neuron to relay
information to another cell. Neurotransmitters are stored in membranous
sacs called vesicles in the axon terminal. Each vesicle has thousands of
chemicals of a neurotransmitter

ii. EX: Acetylcholine, serotonin, dopamine, norepinephrine
(noradrenaline), epinephrine (adrenaline)

b. KEY TERM: Hormone
i. A hormone is a chemical released by a cell or a gland. Hormones travel

through the bloodstream to target cells to alter behaviour and are
therefore slower-acting than neurotransmitters. They are produced and
secreted by glands in the Endocrine System.

ii. EX: Cortisol, oxytocin, melatonin, testosterone, oestrogen

Imaging Technology

A. Structural
a. MRI: Magnetic Resonance Imaging (MRI) scans are used to construct a still 3D

image representation of brain structures
i. Strengths:

1. is non-invasive
2. provides images that can be used to identify damaged regions
3. is reasonably fast (about 15 minutes)
4. can be used to distinguish between old and new brain damage
5. has no radioactive element involved (unlike PET scans)

ii. Weaknesses:
1. puts the participant in a noisy environment
2. cannot be used to test patients that have metal in their body, such

as pacemakers
3. can be inaccurate
4. is expensive
5. does not show activity levels
6. cannot actively see inside subcortical regions



B. Functional
a. fMRI: Functional Magnetic Resonance Imaging (fMRI) scans are used to measure

brain activity
i. Strengths:

1. is non-invasive
2. provides accurate images of the brain in action
3. can acquire repeated recordings from a single individual
4. can identify the involvement of specific areas in behaviours with

great accuracy
5. can be used to investigate a wide range of sensory experiences
6. has methods that have been found to enable participants to interact

with a variety of displays while being scanned
7. has no radioactive element involved (unlike PET scans)
8. has high resolution, making it more precise than PET, with better

localisation
9. it a simple procedure to carry out
10. allows for the active brain to be viewed, dynamic not static
11. is more flexible than MRI
12. can compare experimental and control conditions

ii. Weaknesses:
1. requires data from several participants must be added together to

give a reliable image, and adjustments must be made for different
head sizes when combining participants’ data

2. requires participant cooperation
3. is not a natural environment
4. has a very strong magnetic field

b. PET: Positron Emission Tomography (PET) scans are used to identify active areas
of the brain

i. Strengths:
1. is non-invasive (despite the radioactive element because it decays)
2. provides accurate images of the brain in action
3. can identify the involvement of specific areas in behaviour with

great accuracy
4. can be used to diagnose tumours
5. can compare brain differences in 'normal' people to those with

psychological disorders
6. records ongoing activity in the brain, such as thinking



ii. Weaknesses:
1. requires data to be added together from several participants to give

a reliable image, and adjustments must be made for different head
sizes when combining participants’ data

2. requires participant cooperation is necessary
3. does not reveal fine detail
4. is very expensive
5. cannot be used for longitudinal studies due to the presence of the

radiation
6. must be used to monitor short tasks because of the rapid decay of

the radioactive glucose
7. can bring about possible allergies

Research Methods
A. Experiments

a. procedures executed to help determine the relationship between two variables.
Usually the independent variable is manipulated and the dependent variable is
measured. They try to control as many other variables as possible. Experiments
are done in the setting of the laboratory, natural setting, or the field.

B. Case Studies
a. in depth studies of individuals or small groups of people. This allows

researchers to obtain usually qualitative data that may not be identifiable
through other research methods. They involve the use of interviews and
observations. Case studies are used to obtain enriched data, study unusual
psychological phenomena, and study variables not replicable in the lab.

C. Correlation Studies
a. research design where a researcher seeks to understand what kind of

relationships naturally occurring variables have with one another.

Ethics
To investigate biological factors and behaviours, psychologists must follow standardised ethical
codes as stated by the psychological society, ensuring participants are not harmed and that
research conducted is ethically valid

A. Informed Consent:
a. Participants must be informed about the nature of the study and agree to

participate, unless the study is observational.
B. Deception:

a. Information must not be withheld from the participants, nor should they be
mislead



C. Right to Withdraw:
a. Participants should have the right to withdraw at any time, regardless of whether

or not they were paid for their participation
D. Debriefing:

a. Following an investigation, participants should be fully informed about the nature
and purpose of the research.This is a useful way of ensuring a participant isn't
affected by the study. It can help in cases of deception, and when it's difficult to
obtain informed consent.

E. Protection of Participants:
a. Researchers have responsibility for protecting participants from physical or

mental harm, including undue stress.This is not always guaranteed, though
debriefing does help.

F. Confidentiality:
a. Data collected in a study should remain confidential and anonymous to protect

participants from possible consequences that may result from their data

Evolution
A. Fessler 2005

a. Aim: To investigate if disgust sensitivity in the first trimester of pregnancy was
elevated as predicted. <to investigate whether disgust has evolved to
compensate for the mother and the baby's vulnerability to disease during the
first few months of pregnancy>

b. Participants/Procedure:Web-based survey completed by 691 women,
recruited through pregnancy-related web sites. The mean age was 28.1 years.No
compensation was offered.The questionnaire asked participants to indicate
current level of nausea on 16-point scale.They answered questions to test their
disgust sensitivity in eight different areas: e.g. food, contact with animals, body
products, contact with dead animals, hygiene contact with toilets

c. Results:Overall, disgust sensitivity related to food and body products in women
in the first trimester was higher than those in the second and third trimesters. It
was elevated particularly in the case of food, which was what the researchers
predictedFood borne diseases are particularly dangerous to women in the first
trimester; therefore it was predicted that food disgust sensitivity would be
higher during the first trimester, and it was.The results may indicate that nausea
and vomiting are evolved behavior because they limit the likelihood that
pregnant women will eat dangerous food

d. Evaluation:The self-reports (questionnaires) may not be reliable; it is not an
effective way of measuring disgust. Would have been more effective to confront
participants with real disgusting objects. Effect sizes were not big, but they
were statistically significant. Findings supported by several other studies.
Example: Curtiss et al. 2004 which showed that images that threatened the
immune system are judged as more disgusting


