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Behavioral Methods

A behavioral method measures directly observable behavior such as the
time to respond or the accuracy of a responses Researchers attempt to draw

Inferences about internal representationand processing from such directly
observable responses.



Major Behavioral Measures and Methods Used in Cognitive Psychology

Measure or Method

Example

Advantages

Limitations

Accuracy (percent
correct or percent
error)

Response time

Judgments

Protocol collection
(speaking aloud
one’s thoughts about
a problem)

Memory recall, such
as trying to remember
the main job
requirements during
an interview

Time to answer a
specific question,
such as whether you
know the
requirements of a o(\
certain job \\}0 Q\O
Rating on a 3

point scale\d’w\ow \O
successful you fel@%n
interview was {\,
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Talking through the
pros and cons of
various job
possibilities
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Objective measure of
processing
effectiveness
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‘2\ \\ Can assess subjective

reactions; easy and

inexpensive to collect

Can reveal a sequence
of processing steps

Ceiling effects (no
differences because
the task is too easy);
floor effects (no
differences because
the task is too hard);
speed—accuracy
trade-off (“jumping the
gun”)

Sensitive to
experimental
expectancy effects
and to effects of task
demands; speed-
accuracy trade-off

Participant may not
know how to use the
scale; may not have
conscious access to
the information; may
not be honest

Cannot be used for
most cognitive
processes, which
occur unconsciously
and in a fraction of a
second




Correlational Neural Methods: The
Importance of Localization

Cognitive psychology has become extraordinarily exciting during the past
decade because researchers have developed-relatively inexpensive, high-
guality methods for assessing how theshumahn brain functions. These
methods are correlational: although they.reveal the pattern of brain
activity that accompanies informatien processing, they do not show that
activation in specific brain areas actually results in the task’s being carried
out.

Correlation does not necessarily imply causation.



Correlational Neuroimaging Methods

Method Example Spatial Resolution Temporal Resoclution Invasiveness Cost (Initial; Use)
Electrical Track stages of Poor (parhaps 1 Excallant Lo Low purchase
{alectroencephalograp by, sleap (EEG), inch) {millisaconds) cost; low use cost
EEG; event-rolated brain response
potentials, ERP) to novalty (ERP)
Magneatoance phalography Datact activity in Good (undear Excallant Lo High purchase
(MEG) auditory cortex to 1 centimeatar), {mllll%ﬁds] C)@% cost (and reeds a
tonas of different but only in Q)Q special magnetically
pitchos gulci, not ingyn C\)Q C)\ shiglded mom);
(because of the Q%ﬁ Q . Q} medium use
way dondritos @ \\Q} OQ\ cost (neads
line up) R @é(\ %) sarvicing so
(§ N 06 superconductors
QO @Q 6’0 (5\,\ ramain axtramaly cold)
Positron ermission Datact actvity in Good (aboutO Q’ C\\Q) I}%hr {an High {must High purchase cost
tomography (PET) language areas as 1 Dentlrr@%r % Q"mage avary infroduce (neads a cyclotron plus
participants speak but @t}mn@h (ﬁ‘ CO 40 seconds) radliation) tha PET camera); high
use cost (abou $2,000
par partcipant)
Magnatic resonance Show structure Depends on kevel of Lonw High purchase

imaging { MRI)
and functicnal
magnetic resonance
imaging (fMRI)

Ciptical imaging

of the brain (for
MRI), show
activity in brain
areas, sama

as PET (for fMRI)
Show activity in
brain areas,
same as PET

rasolution; typical by
savaral saconds

Poor at prasant Depends on
(about 2 level of meclution
cantimetars) typically several

minuta s

Mediumlow
(light is shinad
through

the skull)

cost (needs a
gpecially shigklad
room); madiurm
use cost (neads
sarvicing)

Low purchase
cost; low use cost




Causal Neural Methods

Causal Neural Methods Used in Cognitive Psychology

Method

Example

Advantages

Limitations

Meauropsychol ogical
studies (of patients
with localized or
diffuse brain damagsa)

Transcranial
magna tic stimulation

(TMS)

Drugs that affect
spacific brain
sy stoms

Examina deficit in
vnderstanding nouns
but not varbs

Temporarily disrupt
occipital lobe amd
shony that thistha s/thae
same affects on viswal
parcaption and op
wvisual mental inGge ry

Disrupt the action of
noradre naline, which
is crucial for the
oparation of the
hippocampus

Tests thiones &f

caugdl role of specific
braih are asj-tests

the ohies ©f shared and
distinct processing usad
i differant tasks;
rafatively easy and
iPoxfe nsive to collact

Same as for
reuropsychological
studies, but the transient
“leasion” is more
restricted, and the
participant can be
tastad bafore and

aftar TS

Can altar the
processing of specific
brain systoms;
typically is reversible;
can be tested in
advance with animals

Damage is often not
limitad to one area;
patiernts may have
many de ficits

Can be used only for
brain armas near tha

surface (TMS affects

only tissue about 1
inch dowen)

Many drugs affect
many differeant brain
systams; the temporal
resclution may be

Vary [oor



Modeling

In psychology models are often implemented as computer programs which are
meant to mimic the underlying mental representations and processes that
produce specific types of human performance

1) Process Models - specify a sequence of processes that convert an input to
an output. Such models can be illustrated by using flow charts (for e.g.,)

yes
Probe — | Encode probe [~ |Seanand |— | Make ___, | Execute /
Compare Decisions Response ™~

No




Modeling

2) Neural Network Models — rely on sets of interconnected units each of
which is intended to correspond to a neuron og'to asmall group of neurons.

Units are not same as neuron but rather they specify the input-output process
group of neuron perform (for e.g.)

\( '/ A Simple Feed-Forward

H, N @ Neural Network Model

@“’

Input Layer Hidden Layer Output Layer
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