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So what is psychophysics psycho physics is actually about measuring these different sensations

measuring the input that is coming from various senses.
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What is Psychophysic s7

¢ Two words: Psychology + Physics

* Psychophysics  inwvolves  the  determination  of  the
peychological reaction to events that lie along a physical
dimension. ¢ g loudness, Hghiness, brightness ek

¢ (o Boring (1950) claims that the introduction of
techniques to measure the relation between internal
impressions (the psycho) & the external workd (the

physics) marked the onset of scientibic psychology

Now what is size of physics psychophysics as the name says is psychology + physics so
psychophysics basically involves the determination of the psychological reaction to you know
events that lie along a physical dimension, so changes in loudness changing inviteness, lightness
changes in you know a pressure temperature those kind of things and how do we really
experience them that is pretty much what the discipline of psychophysics about gee boring

basically you know claims that the introduction of these techniques.

You know to measure the relationship between internal impressions that is the psychological
experience and the external role that is the physical events that is what actually mark the you
know onset of scientific psychology if you remember in one of the earlier lectures we have
talked much in detail about this that how cognitive psychology came into being how we started
really measuring what is happening in the mind space psychophysics is certainly at therefore

front of you know the beginning of this revolution.
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Basic Cong epts

* the problem of psychophysics is a seeming parados
M resuiires obRcHICAton of & subpective experiencs

¢ subjective expernience is called sensation

Let us talk about some basic concepts in psychophysics the problem of psychophysics actually is
a bit like a paradox you know it requires you to objectify something which is actually a

subjective experience, so your experience of you know a loud mess or color etc...

A subjective experience but we are trying to do what we are trying to do in psychophysics is to
measure these subjective experiences so what is the subjective experience of most basic
subjective experiences any sensation or any information that is you know impinging on you

know five of your senses.
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So measuring sensations in that sense is a rather difficult task you know because not really open
to public measurement you will not really measure you know discreetly how much pain
somebody's feeling or how much light you know you are feeling when you lift up a particular
you know stole or how bright you are actually feeling the light to be sometimes you are very
tired and you actually feel that the light is too bright even though the light is the same that you

have been using every day of your ear is not it.

So it is this subjective experience that we want to measure and that is what we use psychophysics
for the internal judgments the ones which | was talking about are not really identical to the
amount of physical energy influencing the sensory apparatus so it is not like you are 10% of you
know a particular physical energy in let us say light or weight or something is directly
proportional to that you are feeling 10% weight you know that can actually vary quite a lot | talk

about that in more detail as we go ahead.
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* Examples

The amplitier or radio - dial that you use 10 increase the
volume (Le. percetved loudness) of music from vour TV
does not bear o onesto-one relation between movements of

the dial & mcreases in physical energy

rather, the dial has 1o be calibrated so that its movemenits

INCTCase INnbensity l‘v--"-w.'lu. ol 1o increments in loudness

thus, doubling the volume level on the dial has 1o Increass
physical energy about 10 times to produce a twolold

increase in loud ness

Let us take this example of you know a radio dial say for example if there is a stereo in your
house and you have a dial to really increase or decrease the sound or volume of this what is
volume is basically is perceived loudness how loud the sound is appearing to you so you have a
dial there is a recorder is playing some music you have this dial you can turn this dial you know
towards the left or towards the right to increase or decrease the loudness of music from this dial

okay.

Now you realize that this movement of the dial it does not be a one-to-one relation to how loud
you are actually you know feeling the music to be rather this dial is very cleverly calibrated so
that each movement increases you know intensity proportional to increments in loudness, so you
move the dial one steps and you feel that the loudness has increased you move the dial another
step you feel that out loud noises increase further thus doubling the volume level on the dial has

to increase the physical energy by about 10 times to produce a two-fold increase in loudness.

So for you to wear you know a thing that something is now twice as loud does not need the
physical energy to multiply just by to it rather needs the physical energy to be multiplied by ten,

so that you can you know experience twice loudness this is what |1 am talking about when | am



saying that there is no one-to-one relationship between the amount of physical energy and you
know corresponding psychological experience that you are having.
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* Ao, the psychophysical relations between stimulus &
jdgment depend on the particular sensory  modality
that s stimulated

* pain judgments In response to increases in electrical
intensity of shocks applied to the skin grow much more
rapidly than do loudness judgments in response to

increase in sound energy

* for one shock to be judged twice as painful as another
the intensity of the shock needs to have been increased
about one-third

Also the size of physical relationships between the stimulus and the judgment depend on the
particular sensory modality so you might have a particular their sensitivity of judgment when it
comes to light or sound but you might have a very different in a sense of judgment when it

comes to you know the pressure stimuli like pain etc...

Pain judgments in response to you know increases in electrical intensity of shocks applied you
know to the scale grow much more rapidly than say for example loudness judgments I told you
that you have to really you know multiply the physical energy of sound by10 to perceive twice
among the of loudness but you have to really multiply the electrical energy only by 1/3 you
know only raise it by one third of the time to actually you know make you feel twice as painful

you know that twice as painful a shock as the original time okay.

Now psychophysics basically tries to solve this problem by closely linking perceptual experience

to physical stimuli what you are experiencing versus what you are getting the basic principle



here is to use the physical stimuli as a reference system okay the stimulus characteristics are you
are carefully and systematically manipulating and observers are asked to report how they are

perceiving that particular system.

I will come to you know a demonstration of that in a short way the art of psychophysics however

is to formulate such a question that can get the simplest of answers.
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. Can vou hear the tone’
yos' detection
. Can vou tell which tonwe?

ves' identification

You know, so the questions are very simple questions like can you hear the tone the person just
has to say yes or no and the person says yes you know that the person has detected the stimulus
on the other hand can you add you can also ask questions like can you tell which tone which tune
which songs tune | am playing then the person can say yes and then you will know that the
person has identified the tone you remember we are talking about detection and identification in

the research methodology lecture. So these are two slightly different processes.



(Refer Slide Time: 06:42)

* Problems anse in case of weak signals or noise in the

environment

* In such cases, the task s one of discrimination of the
stimulus, or signal, from a noisy background, and the

task is perk wmed under uncertainty

Now problems of detection and identification may rise in cases of when the signal is too weak
and there is too much noise in the environment you know recall any party in which you are there
may be one of the processions like Bharat or something and try talking to you know your friend
or people around you and you will discover that it is very difficult to really you know gauge what

the conversation is about in the when there is so much noise in the background.

In such cases what one needs to do is one needs to do the task of discrimination, so you have to
actually discriminate the voice message that is coming from your friend from the background of
the blaring noise of the band and stuff okay that is what is discrimination so what you have to do
is you have to discriminate a signal or a stimulus from the noisy background and this task is
generally performed under the uncertainty there is a lot of noise you have to really pick just the

signal that you intend to from this lot of background noise.
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o SO, What determines when we can

o detect a signal! or

* discriminate a signal from noise!

So on what does it depend that we can you know detect a signal or discriminate a signal from

noise what are the factors that decide it.
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Sensory Threshold

One of the factors that decide you know whether you will be able to detect the presence of a
sound or a signal is a threshold if you are looking at this figure here you notice that this just
threshold you know that this pole-vault is that this you know at least has to jump over if she
misses it she will not be able to go to that side 1 mean that is not counted as a valid jump so this
you know horizontal pole is that kind of threshold which really you know takes the person across

and you know converts a particular jump to a valid you know countable jump.
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* the most basic function of any sensory system s to detect

energy or changes of energy in the environment

¢ this energy can consist of Chemical (as in taste or smwll)
clectromagnetic (Vision) mechanical (audition
proprioception & touch) or thermal stimulation

It is rather similar to what our sensory you know processes are like, so the most basic function of
any sensory system is to detect energy or changes in the environment okay, so if there is a
change in temperature you will start feeling a hot or cold depending on how the changes if there
is a electric shock if there is a change in the loudness you know all of those kinds of things they
have to change beyond a certain point for you to be able to detect it that certain point is your
threshold.

So this change in energy can be of many kinds it could be chemical say for example in taste or
smell how much sugar you need to add before it starts feeling sweet how much you know light
you want to have till you start seeing something clearly or mechanical say for example you know
how loud the sound how much is strong the sound wave should be or even thermal stimulation
you know how hot is something for you to feel hot you know so this is basically this all changes

energy and you have to feel them in a way beyond the particular limits.

So that you can actually tell that ok now | am feeling colder or hotter and those kind of things

that limit basically which we are talking about is your sensory threshold.
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* in order to be noticed, the stimulus has to contain a
certain level of energy. this minimal amount of energy is
called absolute threshold

o according to Fechner, “lifts its sensations over the
threshold of consciousness,”

Now in order to be notice the stimulus has to contain a certain level of energy this minimal
amount of energy in order to be noticed is absolute threshold, so just the point where you can
actually feel that you know I can detect this stimulus now is the absolute threshold factor says
just enough to lift the sensation over the threshold of consciousness once you are aware of
something that it is there some sensitive information that is enough to say that the information is

cross is absolute threshold.
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Something like this if you can see this figure here you will see as soon as the percentage of
detected responses go above 50% that is pretty much the time where this absolute threshold is
there and on the x-axis you can find stimulus intensity — stimulus intensity is increasing and in
proportion to that the amount of detected responses are plotted on they-axis and at the point
when the proportion of detected responses pass 50% that is chance that is a bit more than just

50/50 that is where you have reached your absolute threshold.
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¢ the absolute threshold is thus the intensity of the
stimulus that an observer can barely detect

¢ On the other hand, difference threshold, refers to the
minimum intensity by which a vartable comparison
stimulus must deviate from a constant standard stimulus
to produce a perceptual difference

The absolute threshold does is the intensity of the stimulus that the observer can barely detect on
the other hand there could be something like a difference threshold what is the different
threshold difference threshold refers to the minimum intensity by which a variable comparison
stimulus much it must deviate from a particular standard stimulus to produce a perceptual

difference.

So suppose you are holding two stones in your hand one of them is the standard stimulus one of
them is the comparison stimulus | ask you whether the comparison stimulus is heavier or lighter
than the standard stimulus at the point when you can detect that this one is just heavier or just

lighter that is pretty much what is your difference threshold like.
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Here you can see there is a reference stimulus and then there is a difference similar and the
difference has to be at least about 35% by this figure here which is basically or by actually a 35%
times when the person can say that this is greater or heavier let us say that is where your

difference threshold likes the difference is plotted horizontally by these arrows the DL symbol.
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How do we determine threshold?

* Method of Adjustment:

the simples & quickest way o determine isolute &

difterence thresholds is

o et g osubwext adist the stimdus nbensity unidl 1 st
noticed o untl 1 Becomes just notsocable (w hen measurnng

s dune theesheodd)

S Oor appears o beojust ot ably  ditererst Tromn o o st
match o standard  stimuslus | ey messurng  Jdithereno

thrsheodd)

Now how do we determine the session how do we determine the absolute threshold for a
particular sense or a different threshold for particular sensory information there are methods to
do that the first method or the simplest method is the method of adjustment this is the simplest
method in which you actually ask the participant or you ask the subject to adjust the stimulus

intensity himself or herself until it is just noticed or until it becomes just noticeable.

You know say for example until it becomes just noticeable may be or when you are measuring
your absolute threshold until it is just noticeably different from the comparisons there from the
standard stimulus is when you are actually talking about difference threshold okay the kind of

same examples which | was talking about.
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¢ Steps

the observer s typically provided with a control of some
sort that can be used 10 adpust the imtensity, say of & sound

until it st becomes audible. (ascending series)

this intensity s revorded o pros we an estimate of thw
observer s threshold

alternatively, the observer can adpust the sound trom betng
early audible to just barely inaudible, providing another
estimate of the threshold (descending senes)

Typically the two kinds of adpstments are alternated
several times & results are averaged o oblain the
threshold estimate

How do you do it let us go into the steps so the observer is typically provided the control or some
sort and that control can be used to adjust the sound say for example if you are talking about
sound until it becomes just audible, so the partner the participant is say you know changing the
dial in small steps and as soon as the participant reports yes | can see you can stop that and then
you can note down that value this intensity is you do it multiple times and this average of this

overall thing can be supposed to be either can be supposed to be what is your absolute threshold.

If you are talking about you know you can also what you can do is you can actually start the
observer from a higher value when the sound is very detectable and it means to ask him to bring
it down in small steps then it becomes not noticeable up just one step after it becomes not
noticeable that is also one kind of value will get typically these two kinds of values are alternated
several times and an average is taken to get the point where you can actually barely detect

something. So that is how you determine over a series of trials your absolute threshold.
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* Method of Limits to determine Absolute Threshold

o muanor difterence between the mwthod of adpstment &
method of hmats s that here one does not allow  the
observer W0 control  the stimulus  directly, rather the

experimenter adpusts the intensities

in the method of limits, a single stimulus, say a single
Hght. is changed In Intensity In sucoessive, discrete steps
and the observer s response 1o cach stimulus presentation

s revorded

Another method to determine absolute threshold is the method of limits so a major difference by
the way between a method of adjustment and method of limits is that here one does not allow the
observer to control the similar straightly but the experimenter does it himself, so if I am the
experimenter and you or the participant | will have the control and | will change the dial towards

the left or towards the right.

And | will keep asking you the same question did you detect it or did you not you will give me
answers at particular points | will note that down and | will probably do the same as | did with
the absolute threshold procedure I will probably go a once in an ascending way increasing steps

once in a descending way decreasing steps and | will take average of those values okay.
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o one can start with stimulus which is too weak to be
detected, & then increase the intensity in discrete steps
Hll the stimulus is visible (ascending series)

¢ or one can start from a clearly visible stimulus & then
decrease the intensity in discrete steps till the stimulus is
not visible (descending series)

* the average of the intensity of the last “seen” & the first
“not seen” stimuli in the ascending series & vice-versa in
the descending series, is recorded as an estimate of the
absolute threshold.

This average of you know average of the intensity of the last scene and the first not seen
assembly in descending this and descending series is then recorded as the absolute threshold.
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Here is an example so say for example | am talking about stimulus intensity let us say the
stimulus VX | start from values starting at a very top 200 I start from180 you say yes 160 you
say yes you say yes on 140, 120, 100 and at 80 you say no then | start from the bottom I start
from somewhere around 20 and | go up t0140 from 120 to 140 you said yes so | note that value
that values 130 I do it again from 200 again a value comes | do it from 1 or 10 again a particular
value comes all of these values are actually average and you get a mean value of 115 which is

your absolute threshold.
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+ Method of Limits to determine Difference Threshold

¢ ditference thresholds are based on relative judgments, in
which a constant unchanging comparison stimulus s
judged relative to a series of changing stimuli

* the question that is asked is, "How different must two
stimuli be betore they can be reliably be distinguished ™

How do you use the method of limits to determine difference threshold the difference rules
basically are based on relative judgments in which a constant unchanging comparison stimulus is
judged related to the series of changing stories | will give you one break to hold in your hand I
will keep giving tricks of different weights and I will ask you when does the break feel higher or
lower no something like that the question that is asked is how different must the two stimuli be

before they can be reliably distinguished.
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* the traditional way to measure is to ask the observer to
lift paies of weights - one constant & the other changing -
& to judge if the new weight is heavier, lighter or equal
to the standard weight

*  the method is otherwise similar to the last instance

* one can start from a weight which feels clearly heavier &
RO 0l teels equal & then lighter. or

¢ o can start from a weight which feels clearly lighter &
gO it feels equal & then heavier

The traditional way is to measure to ask the observer lifts pairs of face as | said one is
constrained or that is changing and to judge if the new weight is heavier or lighter the method is
otherwise similar to the last instance of method of limits or method of you know method of
limits and no one can start from a weight which feels clearly heavier much now you know the
weights of the two things are very different and go till it starts feeling slightly equal and then
lighter or one can start from a weight which is much lighter than then starts feeling equal or

heavier in the next step.
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* the upper threshold is the average point at which the
observer changes from “heavier” to “equal” &

* the lower threshold is the average point at which the
observer changes from “equal™ to “lighter”

* The difference between these two values s called the
interval of uncertainty.

* The mean of upper & lower thresholds is called the
point of subjective equality

The upper threshold you know is the average point at the one at which the observer says it was
equal and then heavier the lower threshold is when the observer says it is equal and then in the
next step lighter this difference of these two values is called the interval of uncertainty the mean
of these upper and lower values is called the point of subjective equality where you are thinking

that okay you have got somewhere equal to this equal to the standard stimulus.
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This is a demonstration so you know have a weight which is the probably around 300 grams or
so and you start from 350, 340, 330, 3 you find it heavier and 320 to 310 you find it equal so the
value of feet and the average of 320 and 310 is 315 that is recorded next you start from lighter
270 and you then go upwards then you get this value of somewhere around 315 similarly you do

this again and again 3, 4 values you take mean of all of them.

So that is the mean of your upper threshold when you are going in the higher series ascending
series and then the lower threshold is when is coming down. So you take the mean of the upper
threshold and the lower threshold and that will be your point of subjective equality now this is

again one way of determining this.



(Refer Slide Time: 18:11)

Moving Further...

* Ermst Heinrich Weber (1795 < I878) discovered some
important properties of the difference threshold

the magnitude of difference threshold increases with thw

ncrease in the magnitude of the standard stimulus

e he found that for a standard weight of %X grams the
ditterence threshold s 10 grams, while for a standard

weight of 600 grams the ditference threshold is 20 grams

Now let us move a bit further Ernst Heinrich Weber basically discovered some important
properties of difference threshold what did he find he found that the magnitude of the difference
threshold increases with increase in magnitude of the standard stimulus so you are asking you to
detect the difference of a particular stimulus from a very you know light stimulus that is say for
example 10 grams of something then say for example if I you know want you to tell me whether

something is heavier or not here or lighter than a 300 gram stimulus.

And the difference threshold will be around 10 grams if | ask you to you know give me the same
comparison for a standard stimulus of 600 grams then the difference threshold will be around

220 grams similarly if I go to 3, 900 grams the different threshold will be around 30 grams.
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¢ the second property was, for a parti wiar sevsory modalily
e size of nfl"lh'fu threshold relatiee o the standard

stimmdus is constant

* S0, the ratio of 10 grams to 300 grams is the same as that
of 20 to 600 grams or 40 to 1200 grams

Now if you also noticed what | am talking about is that for a particular sensory modality the size
of this difference threshold is really related to the standard stimulus is constant so the ratio of 10
grams to 300 grams is the same as the ratio of 600 grams to 20 grams of 40 grams t01,200 so that

ratio remains constant.
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¢ Gustav Fechner called the relative constancy of the
difference threshold as Weber's Law.

Weber’s Law: ( delta)l/l = K,

* where | refters to the magnitude of the standard
stimulus, ( delta )L, s the difference threshold, & K is the
symbol for constancy.,

Gustav Fechner gave a formula for this kind of a situation any fine he called it Weber's law, so
there is this Delta I divided / I which is equals to a constant that is your Weber's constant when |
so here | actually refers to the magnitude of the standard stimulus Delta | is your difference
threshold and K is the constant now this is something which is not really going to change and

you saw in the earlier examples that this is actually the case.
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Al (difference threshold)

—
Background Intensity (I) .

Here you can see and you know there is this direct linear increase in you know the difference
threshold as compared to a standard you know stimulus which is probably let us say background

intensity or something.
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* Webers Law or Weber Fraction vanes in size for
different senses. for e it is somewhat larger for
brightness than it is for heaviness

* Weber also discovered that the value of the difference
threshold is about 2% of the magnitude of standard
stimulus itensity

Weber’s law or the Weber's fraction basically varies in size for different senses though, so it is
somewhat larger for brightness than it is for heaviness they were also discovered that the value of
the different threshold is about 2% of the magnitude of the standard stimulus intensity okay

around that value.



(Refer Slide Time: 20:37)

Magnitude Estimate

Stimulus Intensity

Here you can see the difference thresholds for different you know sensory modality, so electric
similar for an electric shock the difference threshold is slightly higher for heaviness it is around

1.4 for loudness it is just 0.6 so this is you know something which you can see that how this

differentiates across different sensory modalities.
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* Method of Constant Stimuli

here, the experimenter chooses a number of stimulus
values (usually trom S 10 Y values) which, on the basis of
previous exploration are likely & encompass  the

threshold value

this fived set of values s presented mulh“l- Limes i a
quasi « random order that ensures each will occur equally

often

Now coming to another method the method of constant stimuli here what happens is that the
experimenter chooses a number of values arbitrarily that okay I will give these values 5, 6, 7
values 9 values and on the basis of previous explanation basically they are you know suppose
that the threshold will lie somewhere amongst these values so let us say if I guess that a threshold
for a particular stimulus will be around 10 so have all the numbers around 10 I will probably |
will 11, 12, 14 and 9, 8, 7, 6, 5.

I will present these values again and again this fixed set of values | will present the multiple

times and in a quasi random order and | will see when you can detect or you cannot detect this.
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* after cach stimulus presentation, the observer reports
whether or not the stimulus was detected (absolute
threshold) or whether its intensity was weaker or
stronger than that of a standard (difference threshold)

* once each value has been presented multiple times (-20),
the proportion of “detected” & “not detected” (“weaker”
or “stronger”) responses is calculated for each stimulus
level

So somewhere and after each stimulus presentation you know as an observer | ask you to report
whether or not you detected this stimulus or whether it is intensity let us say in case of difference
threshold was weaker or higher than a particular standard amount now once each value | have
presented more than a particular number of times let us say 20 to 25 then what | do is the
proportion of detected or not detected responses is calculated for each stimulus level so how
many responses were detected at level 10 how many are detected at 12 how many are detected at
13 something like that then.
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* the data are then plotted with stimulus intensity along
the v-axis & the percentage of perceived stimuli along
the v-axis

¢ the resulting  graph  represents  the  so  called
psychometric function

what we do is we plot this data along with stimulus intensity at the x-axis and the percentage of
perceive stimuli along the y-axis this kind of function is basically called the psychometric
function the psychometric function tells you that around what point the subject definitely

perceives a given stimuli I will show you how it is done.
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So for example here you have a particular you know a stimulus let us say you know stimulus
intensity is there that these many values 1, 2, 3, 4, 5, 6, 7 they are these values and then you have
you know you presented them so many times you originate one time you presented 2, 3 times
you presented 3, 12 times something like that the percentage of the perceives to be at all of these
values is also calculated how many times the percent the perceived the stimulus at level one or

how many times you perceive the stimulus at level 7.
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All of this is plotted in a particular graph which you can see right here you can see that the in a
amount of times the person perceived the value increases above 50 % at around 4you know 4 and
a bit more than 4 by around 7 the person a person is passing the stimulus almost 100 % of the
time this is again one way of determining you know the point at which the person can always
100% perceive a particular stimulus is again.



(Refer Slide Time: 23:49)

r "

* Note that, if there were a fived threshold for detection,
the psychometric function should show an abrupt
transition from “not percelved” to “perceived”.

* however, psychometric  functions  are
Sigmoidal (S shaped) curves, that reflect that lower
stimulus intensities are detected occasionally and higher
values more often; intensities in the middle are detected
sometimes & sometimes not.

ke |

One way of really determining the absolute threshold now.

[
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If you notice | am going back to this figure if you notice that this figure is slightly you knows-
shaped it is not really a steep you know thing if it if say for example there was a steep difference
between the absolute threshold and the not you know detectable value then probably it will be an
abrupt change the for example will probably be more z like thing okay but it is slightly s-shaped
and why is it like that.
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« Note that, if there were a fived threshold for detection,
the psychometric function should show an  abrupt
transition from “not perceived” to “perceivd

* however, psychometric  functions  are  generally
Sigmoidal (5 shaped) curves, that reflect that lower
stimutlus intensitios are detected occasionally and higher
values more often; intensities in the middle are detected
sometimes & sometimes not

This the psychometric functions generally are a sigmoidal or s-shaped because of the fact that no
stimulus intensities are sometimes detected occasionally highest you know values are detected
more often and the intensities in the middle are detected sometimes and sometimes also that 0.5
the thing is always there it is detected at nearby chance something's not detected by chance at
others so it is not a clear distinction between the point where you cannot certainly detect a

stimulus and where you can certainly detect a stimulus.
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* other reasons why we get a Sshaped curve here could
be the continnous fluctuations in the sensitivity of the
vanous bological systems (due to spontancous activity
or internal noise)

¢ these inherent Huctuations mean that an observer must
detect activity elicited by external stimulation against a
background level of activity

Other results where you could get an s-shaped curve in these kind of functions it is probably
because there is always continuous fluctuation in the sensitivity of various system say for
example the amount of information or the discreteness with which your ear is registering the
loudness information also can have a bit of a fluctuation you know due to spontaneous internal
noise and stuff like that you are thinking of something you know your attention is varied a little

bit all of these kind of factors.

These inherent fluctuations mean that an observer must detect alien activity elicited by an
external stimulation against the background level affected so for example if you are trying to
listen to a bird and you are sitting in a park what you are trying to do is you are trying to you
know detect that particular signal from so much of background noise that is already going on in
that case your psychometric function will never be a steel function will always be a sigmoid s-

shaped curve.
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* 50, the threshold occurs with a certain probability and its
intensity value must be defined statistically

* by convention, the absolute threshold measured with the
method of constant stimull is defined as the intensity
value that elicits “perceived” responses on around 50%
of the trials

* inTable 2., this comes between levels 4 & 5

So the threshold occurs with a certain probability and it is intensity value then must need to be
defined you know in a statistical way by convention the absolute threshold is you know defining
a measured got with a method of consensually is defined as the intensity value that elicits
perceived responses around 50% of the trials so if just above 50% you can detect something that

is pretty much what your absolute threshold will be okay.
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So in table 2 which you just saw you can see that this value lies somewhere between 4 & 5 make
sense another method you can use to determine absolute threshold is the staircase method what is
the staircase method it is an adaptive testing procedure basically used to keep the testing like
close to the threshold ring , so for example you have a good idea of what the threshold might be
so what you do is you follow a staircase and everything so you take hold of some values and you
actually present these a very small range of 4, 5, 6 values again and again to the participant you

ask him that whether you detected this similar or you did not detect this illness.

Every time the person gives the response you change the value okay so a smaller range of values
is there so that and this is a rather efficient way of doing it because you are not doing testing
hundred times this is therefore called the staircase method so | will show you how it is done so
an observer we can start from an ascending series or a descending series each time those what is
saying is you change this intensity just by one step this continues until the stimulus becomes too

weak to be detected.
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* the staircase method is a modification of the Method of
Linuts,

* an observer may start from a ascending or descending
series of stimuh

* each time the observer says “yes” the intensity is
changed (increased/decreased) by one step

¢ this continues until the stimulus becomes oo weak to be
detected

* at this point, we reverse the direction of the senies by one
step; & continue till the response changes from “yes” to
"o or vice-versa,

In a descending series in an ascending when it becomes you know detected finally at this point
so you reverse the direction you continue the response in the person says yes now | detect it or if
you are coming from the other direction you do it till the person says no so you keep alternating

this direction.
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¢ usually six to nine such reversals are taken to estimate
the threshold, which is defined as the average of all the
stimulus intensities at which the observer’s response
changed; Le. the transition points

Usually after 6 to 9 such kind of reversals in direction you are actually you know good to
estimate the threshold now the threshold here is divided as the average of all the stimulus
intensities that you presented at which the observers response change from yes to low or from
you - no — yes and these different points are called transition points | will show you how it is

done.



(Refer Slide Time: 28:08)

T & Adupiive Wating et

Nlpar uaing ¢ vngle sarcase

procedure This example "
Wm0 dewonding e s ’

i.

fowe whae b slimmabue imtensity is
e reased whem the stimulus »
petneived aomd e reasend when i <

™rTTTTTTTYTY

1 not percerved

™y

AA A A AL A A A A A A A A )
ki
» . "
T et

Say for example in this figure you can see that you can start from a high intensity to a point when
the observers response goes to not perceive then you again go one step further observer says
perceive you come back when the observer again say is not perceived and you do this you know
a particular number of times you must take the average of this eventually and that becomes your
threshold.
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[oSum Up

* We talked about the concept og sensation vs. perception

* We also talked about how abstract experiences can be
quantified wsing psychophysics

* We also talked about the varnous possible methods in
psychophysics  that are used to put numbers o
sensations

Now to sum up what did we talk about today we talked about the concept of sensation versus
perception what is sensation it is a part of what perception is what is perception it is a
constructive process through which we actually make use of whatever sensory input we are
getting from the world you also talked about how using psychophysics you can actually put
numbers to these subjective experiences you also talked about a variety of methods using you
know within psycho physics that are used to determine these thresholds of experience both

absolute thresholds and different thresholds thank you.
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