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SENSORY PROCESSES: ATTENTION
AND PERCEPTION

The purpose of describing sensory receptors, attention and perceptionistofamiliarizeyou
with theway our sense organs collect information and how it is processed by our brain.
We havefive sense organsthrough which weacquireinformation. Theseincludeeye, ear,
skin, noseand tongue. Wehave mainly two functionsof our senses: surviva and sensudlity.
If we could not seeany colorsor the beauty of flowersor the pictureson our television or
thetrafficlights, our lifewould becomedull andrisky. Colorsdo not redlly exist “ out there”
inobjectsrather our world of colour isaproduct of sensory and perceptual processes of
brain. Wederive sensud pleasurein breathing fresh air enjoying tasty food, good music or
feeling relaxed by gently touching acat or dog. Our senses do more than just making
contact with our external world. They add to happiness, variety and satisfactioninlife.
Sensationisaprocess by which neutral impulsesare created by stimulation of sensory
neuronsthat resultsin awareness of conditionsinside or outside the body. Perception
refersto theelaboration and interpretation of these sensory experiences. Itisgoverned
with our past and present experiences. With the hel p of thislessonyou will learn how we
deriveaworld of redlity from theinformation that we receivefrom our sense organs.

After studying thislesson, you will beableto:

e understand various sensesand the sense organs,
e know thequalitiesthat are commonto all senses,
e understand thefactorsin attention; and

e identify some other sensesbeyond thesefive senses.
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5.1 SENSATION

Sensation can be explained asthe process by which oneform of energy isconverted into
another form. For examplelightisconvertedinto neura impul sesby which we code sensory
eventsin our system that can be processed by our brain. The sensory systems process
information reaching to the brain. Themotor systems processinformation going out of the
brain to musclesand glands. Sometimesyour parentsswitch onthe T.V. and adjust the
volume of sound that they can hear. Supposeyou adjust it to avolumewhichyou areable
to detect but your mother saysthat sheisunableto hear and asksyou to increase the
volume. If your mother asksyou to stop after some point that meansthat difference of
adjustment has been noticed by your mother. Thisminima amount of change of volume
between two stimuli that is being recognized by your mother iscalled a“ difference
threshold”. Background of astimulusalso affects our sensation. For example starsare
present inthe sky inday timeand at night but arevisibleonly after sunset or at nighttime
because they can not be detected dueto intense background of the daylight sun.

Weadll area so guided by factorsof expectationsand experiences. Experienceof sensation
isnot Ssmply ayes/no, present/absent mechanism. For exampleyou are expecting avery
closefriend of yourstovisit your homeat 4 p.m. At 4 p.m. that friend reachesyour house
and pushesthedoorbel | button. Other membersof your house do not noticeit but you are
ableto noticethat sound. It isprimarily because of your expectation that you noticethis
second clearly while others do not noticeit. The minimum amount of physical energy
needed to produce asensory experienceiscalled * absolute threshold”.

We have severa senseorgans. Thetable below describesthem

Table5.1: Fundamental human senses

Sense Simulus Senseorgan | Sensation

Sght light waves eye colors, patterns, textures
hearing sound waves ear Noise, tones, music
skinsensations | externd touch Kin touch, cold, warmth, pain
and| volatilematerias nose odors

taste solublematerias tongue Sweet, salty, bitter

Let uslook briefly at each of the senses.

e Vison: Visonisextremey important for al of us. Humans and animal swith good
vision have advantagein each and everythinginlife. We experiencevison with the
hel p of our eyeswhichfunctionlikeacamera. Theeyegathersand focuseslight likea
camera. Sir |saac Newton, who in the seventeenth century discovered the laws of
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motion and gravity, a so discovered that when whitelight passesthrough aprismit
separatesinto arainbow of color —the visible spectrum.

Color blindness: Not everyone seescolorsin the sameway. Some peopleareborn
with acolor deficiency. Color blindnessisthe partia or total inability to distinguish
colors. Most color blind people havetroublein distinguishing red from green.

Hearing: Hearingisequaly important for our dally life. Itisaprincipal sensory moddity
for human communication. Soundsare created when actions cause objectsto vibrate.
Whenvibrating objects push themol eculesof medium back and forth we can experience
sound. Frequency refersto the number of cyclesawave completesinagiven amount
of time. It isusually expressed in cycles per second (CPS) or hertz (Hz). Sound
cannot travel in atrue vacuum (such asouter-space) becausethereisno mediumthere
tomoveor vibrate.

Pitch : Pitchisthehighnessor lownessof asound determined by the sound’ sfrequency.
High frequencies produce high pitch and low frequencies producelow pitch.

L oudness: Theloudnessor physical intensity of asound isdetermined by itsamplitude.
Sound waveswith large amplitudes are experienced asloud and those with small
amplitudesas soft. L oudness of sound ismeasured in unitscalled decibels (dB).

Timbre: Thequality of asound wave' scomplexity isitstimbre. The soundsthat we
call noise contain many frequenciesthat are not systematically related to each other.

Sense of bodily orientation (vestibular sense)

Itisthe senseof bodily orientation with respect to gravity, especially how our heads
arepositioned, whether straight leaning, reclining or upsidedown. Thevestibular sense
asotdlsuswhenwearemoving or how our motionischanging.

Sense of bodily position and the movement of body parts(Kinesthetic sense)

Kinesthetic senseisthe sense of body position and themovement of body partsrelative
to each other. It isasensethat provides sensory feedback about motor activities of
our body, for example how the hand movesto pick up thetelephonewhenit rings.

Sense of smell (olfaction)

The senseof smell involvesasequence of bio-chemical activitiesthat triggersneura
impulses. Onceactivated these neural impulsesconvey odor information to thebrain.

Sense of taste (gustation)

Thetastereceptor cellsare gathered inthetaste buds on the upper side of thetongue.
The experience of sweetness or saltinessis affected by thesetaste buds. Thereare
only four trueor primary taste qualities. sweet, sour, bitter and saline. Taste sengitivity
developsininfancy but decreasesin old age. Taste receptors can be damaged by

PSYCHOLOGY SECONDARY COURSE




Sensory Processes: Attention and Per ception

excessiveuseof acohol, smoking, acidsor hot foodsbut they are also replaced every
few daysand apermanent loss of tasteisextremely rare.

e Skin senses: Our skin contains nerve endingsthat are stimulated by contact with
externd objectsandit produces sensationsof cold, warmth or pressure. Thesenstivity
to pressureismaximum on face, tongueand handsand it isless on our backs. Touch
playsanimportant rolein human rel ationsand emotions.

e Senseof pain: Painisthebody’sresponseto stimulation from noxiousstimuli. Acute
painisreaction to sharp or sudden stimulation. The pain onefeelsin everyday lifeis
alsorelated to psycho-socia and cultural habits. What “ pain” aperson experiences
depend upon the meaning one attachesto pain and al o on attention onerecelvesfrom
near and dear ones.

w

1. Discusstheroleof visonand hearinginour lives.

2. Briefly explaintheconcept of ‘ threshold'.

5.2 PERCEPTION

Inthelast section we dealt with sensation, the process of bringing information into the
brain. Thissectionisabout perception, or how we use sensationsinto meaningful patterns.
Asweencounter avariety of eventsinour daily lives, thebrain actively selects, organizes
and integrates sensory information to create apicture of theworld. Someof our perceptions
arenative or inborn and many other perceptionsarearesult of our past experiences.

Sensationisthestagewhereneurd activity codestheinformation about nature of stimulation.
Perceptionisthenext stageinwhich aninterna representation of anobjectisformed. This
representation provides aworking description of perceiver’s external environment.
Perceptioninvolves synthesisof simple sensory featuresinto percept of an object that can
berecognized.

Thishelpsinidentification and recognition, and meaning is assigned to the percepts.
Perception and recognition are combined processesthat do not act separately. For example
acircular object may beacricket ball or orange.

Sagesof perception: Thephysical objectintheworldiscaledthedista stimulus (distant
from the observer) and the optical image on theretinaiscalled the proximal stimulus
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Processes (proximate or near to observer). Themajor task of perceptionisto determinethedistal
stimulusbased oninformation of proximal stimulus—to know what theworld out thereis

“redly like’” usingone'simagination of mind.

Thereismoreto perceiving which includes physical propertiessuch asshapeor szeand
past experiences.

Notes
Menta Processes
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Fig. 5.1: The Process of Perception

lnrmm

1. Explaintheconcept of perception.

2. Describethe processof perception.

5.3 PERCEPTUAL ORGANIZATION

Perceptionisan organized process. Themaost common form of perceptual organizationis
called figure ground organization inwhich sensationsare grouped into objectsor figures
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that stand out on a plainer background. Look at Figure 5.2. Do you see anose or two sgr ocesges
faces?
Notes

Fig. 5.2: Reversible Figureand Ground Organistion

Reversible goblet isafavourite demonstration of afigure-ground reversal. Notethat either
thelight portion or thedark portion can be perceived asafigure against abackground.

A.Lawsof Perceptual Grouping
Thefactorswhich determine perceptua grouping are:-

(a) Proximity:All other factorsbeing equal, stimuli that are near one another tend to be
grouped together. For example, if four stand near one another and afifth 10 feet away,
theadjacent four will be seen asagroup and thedistant fifth asan outsider. Eventsthat
arecloseintimeand space are al so perceived together.

(b) Similarity: Stimuli that aresimilar in size, shapeor color tend to be grouped together.

(c) Continuity: Perceptiontendstoward smplicity and continuity. Evenif therearedots
inacircular fashion, the person will seethem asacompletecircle.

(d) Closure: Itisthetendency to completeafigurethat isincomplete but hasacons stent
overdl form.

(e) Common region: Stimuli that arefound within acommon areatend to be seenasa
group.
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Fig. 5.3: Laws of Perceptual Grouping
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B. Perceptual Constancy

Perception of an object’ sshape, Size or brightnessremai nsthe same even though itsimage
ontheretinahaschanged. Thisiscalled perceptua constancy andisfoundinall senses,
though most examplesgiven hereareof vision.

If the perceived size of an object remainsthe same, eventhoughthesizeof itsimageonthe
retinachangesitiscalled size constancy.

In shape constancy the shape of an object remains stable even though the shape of its
retinaimage changes.

Brightness constancy refersto thefact that the brightness of objects appearsto stay the
sameaslighting conditionschange.

C. Depth Per ception

Itistheability to seethree-dimens onal space and to accurately judge distances. Without
depth perception you can’t ride on amotorcycle, or drive acar, catch aball, thread a
needleor smply walk around aroom. Theworldwould look likeaflat surface. Theability
of depth perceptionispartly innateand partly learned.

Depth cuesarefeaturesof environment and messagesfrom thebody that supply information
about distance and space. The cueswhich work with just one eyeare called monocular
cuesand those which requiretwo eyesare called binocular cues. Binocular cuesarethe
most basi ¢ source of depth perception that iscaused dueto retinadisparity (adiscrepancy
intheimagesthat reach theright and left eyes). A person with one eyewill havevery
limited depth perception.

Pictorial cuesfor depth arefeaturesfound in paintings, drawingsand photographsthat
impart information about space, depth and distance. Thisinfluence causes apparent per-
ception of thingswhich are not there. For example, if you stand between two railway
tracks, they appear to meet at the horizon, even though they actually remain parallel.

NN
N\

Figure5.4: Three powerful illusions. In drawing A, known asthe Muller-Lyer
illusion, the bottom line looks longer than the top line. Actually, they are equal
inlength. In drawing B, the Ponzo illusion, the top horizontal line looks longer;

again, both linesare equal. In drawing C, known as the horizontal-vertical

illusion, the vertical line looks longer, check with a ruler to seethat it’'s not!
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Illus onsaredistorted perception of stimuli that exist, whereashallucination isperception
of objectsor eventsthat have no external reality. Anexampleof illusonistheMuller-Lyer
illusioninwhich horizontal linewith outgoing arrow-heads appears shorter thantheline
withinward arrows.

Psychological
Processes

1. Describevariousdeterminantsof perceptual organization.

2. What do you understand by theterm perceptua constancy?

3. Discussdepth perception with help of anexample.

5.4 ATTENTION

Attention: Have you ever noticed that while doing both, driving and talking on your
mobileyou may not pay attentionto driving. Or when you are studying and loud musicis
onintheneighbourhood youloseattention on your studies. * Divided attention’ canleadto
accidentswhen people aredriving and watching some other objects.

‘Selectiveattention’ isaprocessinwhichwegive priority to aparticular incoming sensory
message. Attention has broadly three possiblefunctions: (a) asasensory filter (b) asa
response sel ection and (¢) asagateway to Consciousness.

Deter minantsof Attention

e Physcal factors: All other thingsbeing equa, physical factorslikerepetition, contrast,
shape, size, brightness and contrast do affect our attention. A good packaging or
bright light attractsus. That iswhy al big companiesinvest alot on packaging their
productsin an attractive manner. Similarly an advertisement whichispublishedona
regular basisin newspapers and el ectronic media catchesthe attention of customers
more easily than non-advertised products.

e Motivesand attention: Motivesalso play arolein shaping our perception. For
example, if you are hungry food-rel ated wordsare morelikely to gain your attention
than non-food words. Advertisersand propagandiststake advantage of two motives
that arevery commonin our society: anxiety and sex. Many productssuch astoothpastes,
food products even automotives highlight the heal th concern to catch the attention of
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customers. On the other hand items of fashionable products play onthedesireto be
attractive. Thepolitical partiescash on appealsto fear to maketheir voice heard by
thepublicat large.

Notes INTEST QUESTIONS 5.4

1. Discusstheconcept of Attention?

2. ldentify thevariousdeterminantsof attention.

5.5 EXTRA SENSORY PERCEPTION

Extrasensory perceptionistheability to perceive objectsor eventsin waysthat cannot be
explained by known sensory capacities.

Parapsychology isthe study of extrasensory perception phenomena. Eventsthat seemto
lieoutsidetheregion of accepted scientific lawsare caled psi-phenomena. An exampl e of
extrasensory perceptionwhenapersonintuitively ‘feels that hisbrother whoisin another
city isnot well. Another example could be when you just ‘ know’ that an earthquakeis

goingto happeninyour city.

Clairvoyance: Itistheability to perceive eventsor gaininformation inwaysthat appear
unaffected by distance or normal barriers. Telepathy or perception of another person’s
thoughtsor the ability to read someone else’'smind.

Pre-cognition: Theability to predict or perceive accurately future events.

Psycho-kiness: Theahility to exert influence over inanimate objectsby will-power (mind
over matter). Somerare personsare ableto move objectsonly through concentration but
without touching them.

A few psychologistsstrongly believein extrasensory perception but the magjority doesnot
subscribetoit.

5.6 APPLICATIONS OF PERCEPTION IN EVERYDAY LIFE

Thereare several waysinwhich knowledge of the process of sensation, perceptionand
attention can beusedineveryday life.

e Eyewitness: You may be awarethat eyewitnesstestimony iskey to decisionsinthe
judiciary. Not only do advocatesand police officerslay strong emphasison eyewitness
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testimony, but they haveastrong belief that it isusually correct. But psychologistsin
largenumbersareof theopinion that eyewitnesserrorsare very commonin perception.
In fact impressionsformed when aperson issurprised, stressed or threatened are
especially proneto distortion. Thereforeit would be advisablefor theinvestigative
agenciesand jurorsto gather moreevidenceinstead of solely relying on eyewitness
whilecomingtoaconclusion.

Per ceptual awar enessand positive psychology: Do some people perceivethings
more accurately than others? Humanistic psychol ogists believe that some people
perceive themsel vesand otherswith unusual accuracy. Habituationiswhenwe stop
paying attention to familiar stimuli. When astimulusisrepeated without change our
responsetoit habituates or decreases. It seemsthat creative people attend to stimuli,
even thosethat arerepeated.

Thevalueof paying attention: Wehavethisgeneral tendency to generalizewithout
paying attention to the diversity of possibilities. Perceptual clarity requiresrigorous
effort of paying moreand moreattention. Breaking perceptua habitsand interrupting
habituation can lead to good results. If you begin to question your own perceptionsby
bringing another interpretation to the samereality you can get marvel ousoutcomesin
your activities.

@— WHAT YOU HAVE LEARNT

Sensationisthe processby which neura impulsesare created by stimulation or sensory
neuronsthat resultsin awareness of conditionsinside or outside our bodly.

Therearefivemain senses. sight, hearing, touch, smell and taste. Inadditionwea so
have vestibular senseand kinesthetic sense.

Perception isthe process through which an internal representation of an objectis
formed. Itinvolvessynthesi sof Ssmplesensations, and assigning meaning to thewhole.

Principlesof perceptua organizationincludenearness, s milarity, continuity and closure
and helpidentify thefigure against the background.

Depth perceptionistheability to judgedistance and perceivethree dimensiona space.
It involvesmonocular and binocular cues.

Perceptua constancy refersto thefact that weinterpret afamiliar object ashaving the
samesize, shapeor color evenif the sensations point otherwise.

Attentionistheability tofocusour senseson aparticular object. Itinvolvesseectivity
andisinfluenced both by physical and psychological factors.

Extra-sensory perceptionistheability to perceiveeventsor objectsinwaysthat cannot
be explained by known sensory capacities.
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e Knowledge of perceptua psychology helpsineveryday lifeand inlearning how to
improve our attention and perception.

E TERMINAL QUESTIONS

Describetheimportance of perceptioninour daily life.

Define perception and a so discuss principles of perceptual organi zation.
Discussthe concept of depth perception and perceptual constancy.
What do you understand by Extra-sensory perception?

o »d w DR

Describethevarious applications of perception.

t:
{ ANSWERS TO INTEXT QUESTIONS

5.1

1. Visonisextremely important. Weexperiencevision with the help of our eyeswhich
arelikeacamera

2. Theminimum amount of change between two stimuli that can berecognisediscalled
“differencethreshold’.

Theminimum amount of physical energy needed to produce asensory experienceis
called* absolutethreshold”.

=

Perceptioniswhen an internal representation of an object that wasearlier sensedis
formed.

2. Whenwe sensean object, we sensationisin theform of the organisation, depth and
cong stencey of stinulus. Perceptua processesthen anaysethisinto partsand mental
process help usidentify thestimulus.

5.3

1. Factorswhich determine perceptual organisation arefigure ground organisation,
perceptua consistency and depth perception.

2. Perception of an object’sshape, size or brightnessremainsthe sameeventhoughiits
imageon theretivahaschanged. Thisiscalled perceptiva consistency.

3. Depth perceptionistheability to seethree dimensional space and judge distances.
For exampl e depth perception helpsusdriveamotorcycleor acar and helpsuscatch
aball.
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1. Attentionistheprocessby whichwenoticestimuli. Selectiveattentionisaprocessin
whichwegive priority to aparticular sensory message.

2. Thedeterminantsof attention are physical factorsand motives.

Hintsfor Terminal Questions

1.

2
3
4,
5
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Refertounit5.1
Refer tounit 5.2
Refertounit 5.3
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